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1.0 Introduction 
The former Mad River Ash Pond (Ash Pond) is a legacy coal combustion residuals (CCR) surface 
impoundment located in Springfield, Clark County, Ohio (OH), approximately 0.15 miles southeast of 
the former Mad River Power Station (Station).  The Station is an inactive electric utility also located in 
Springfield, Clark County, OH.  The former Ash Pond was used for the management, storage, and 
disposal of CCR when the former Station was operational.  The former Station began operating in 1926 
as a coal-fired generating station consisting of four coal-fired boilers. It ceased generating electricity 
through the combustion of coal in 1982 and was demolished around 2010.  In or around 1985, the 
former Ash Pond was partially graded, and vegetation was established.  

The former Ash Pond is bordered by Mad River to the west, along with a public roadway beyond the 
waterbody. A railroad right-of-way and railroad track is routed east-to-west through the site, bordering 
the former Ash Pond to the north. The embankments and former Ash Pond area are covered with 
saplings and fully mature trees with some underbrush. No permanent pool presently exists in the 
former Ash Pond. Limited areas of standing water have been identified after storm events. This water 
occupies puddles and tire ruts formed from all-terrain vehicle trails throughout the former Ash Pond and 
on the embankments.  

2.0 Purpose 
This Initial Inflow Design Flood Control System Plan (Plan) was prepared in accordance with the 
applicable requirements at § 257.82(c) of the United States Environmental Protection Agency’s (EPA’s) 
40 Code of Federal Regulations (CFR) Part 257, Subpart D, Standards for the Disposal of Coal 
Combustion Residuals in Landfills and Surface Impoundments (CCR Rule).  

3.0 Initial Inflow Design Flood Control System Plan 
In accordance with § 257.73(a)(2) and § 257.100(f)(2)(iii), an Initial Hazard Potential Classification was 
prepared for the former Ash Pond under current conditions. The former Ash Pond was determined to 
be a “significant hazard potential” CCR surface impoundment (Reference 4). As required by § 
257.82(a)(3), the inflow design flood for a significant hazard potential legacy CCR surface 
impoundment is a 1,000-year flood. 

As required by § 257.82(c)(1) and 257.100(f)(3)(v), this Plan includes: 

▪ Documentation of how the inflow design flood control system (IDFCS) has been designed, 
constructed, operated, and maintained to adequately manage flow into the former Ash Pond 
during and following the peak discharge of the inflow design flood [§ 257.82(a)(1)]; 

▪ Documentation of how the IDFCS has been designed, constructed, operated, and maintained 
to adequately manage flow from the former Ash Pond so as to collect and control the peak 
discharge resulting from the inflow design flood [§ 257.82(a)(2)]; and 

▪ Documentation of how the IDFCS has been designed, constructed, operated, and maintained 
to adequately address the requirements of § 257.3-3 [§ 257.82(b)]. 

3.1 Site Configuration 

The approximate area of the former Ash Pond is 21 acres. The available storage capacity of the former 
Ash Pond, assuming that the current topography represents an empty (dry) pond, is approximately 105 
acre-feet (4,590,000 cubic feet).  The former Ash Pond receives stormwater runoff only from 
precipitation landing within its embankments, correlating to a contributory drainage area of 21 acres. 
The embankments that define the former Ash Pond stand at an approximate elevation (El.) of 906 feet. 
A portion of the former Ash Pond’s embankments appear to have been lowered to El. 904 feet in the 
northwest portion.  
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Publicly available topography indicates that the former Ash Pond contains remnants of a center berm 
that may have been used to create two separate units for management of CCR when the former Ash 
Pond was operational. When it was operational, the former Ash Pond contained a sump pit at the northern 
edge. Attachment 1 within Appendix A depicts existing conditions of the former Ash Pond. 

3.2 Flow Into the Impoundment 

Stormwater enters the former Ash Pond only from precipitation landing within its embankments. The 
drainage area of the former Ash Pond is therefore equivalent to the surface area of the former Ash 
Pond, approximately 21 acres. The drainage area map is attached within Appendix A.  

3.3 Flow From the Impoundment 

No evidence of discharge structures within the former Ash Pond have been found through a review of 
available historic documentation and field investigations.  In the northwest corner of the former Ash 
Pond, the existing embankment lowers to El. 904 feet (two feet lower than the surrounding 
embankment at El. 906 feet) for a length of approximately 64 feet.  It is not known when this section of 
the embankment was lowered.  This lower section of the embankment will function as a spillway during 
a high water event within the former Ash Pond. 

The former Ash Pond was modeled to evaluate its performance during a 1,000-year flood. Appendix A 
contains calculations and results of the modeling. Though no significant standing water was observed 
during field investigations, the potential for standing water exists during and after rainfall events.  To 
account for this potential, the starting water surface elevation was set to 898.2 feet, which is the peak 
water surface elevation in the former Ash Pond following the 25-year flood. 

The model indicates that the pool in the former Ash Pond from a 1,000-year flood would attain an 
estimated peak water surface of El. 900.12 feet. The former Ash Pond provides containment to 
approximately El. 904 feet to the lower portion of the embankment.  This corresponds to nearly four 
feet of vertical freeboard in the former Ash Pond during the design storm event. As such, no discharge 
from the former Ash Pond is anticipated to occur during the 1,000-year flood.  

As stated previously, the storage capacity within the former Ash Pond is 4,590,000 cubic feet.  During 
the 1,000-year flood, the amount of precipitation that is anticipated to fall within the embankments of 
the former Ash Pond is 527,076 cubic feet.  The precipitation from the 1,000-year storm is anticipated 
to be managed by the former Ash Pond without overtopping the embankments or discharging from the 
former Ash Pond.  Hydrologic and hydraulic calculations to support the IDFCS analysis herein are 
contained in Appendix A.   

3.4 Surface Water Requirements 

Title 40 CFR § 257.3-3 states that “a facility shall not cause a discharge of pollutants into waters of the 
United States that is in violation of the National Pollutant Discharge Elimination System under section 
402 of the Clean Water Act, as amended.” The former Ash Pond was evaluated to contain the inflow 
design flood without overtopping or discharging to waters of the United States. 

4.0 Conclusion 
Based on a review of available material and additional analyses performed for this Plan, the former Ash 
Pond IDFCS is in compliance with the requirements at § 257.82(c) of the CCR Rule for a significant 
hazard legacy CCR surface impoundment.  
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PURPOSE 
 

The purpose of this analysis is to estimate the capacity of the former Mad River Ash Pond (Ash 
Pond) for the 1,000-year flood to demonstrate compliance with the Environmental Protection 
Agency’s (EPA’s) regulations at 40 CFR Part 257, Subpart D, Standards for the Disposal of 
Coal Combustion Residuals in Landfills and Surface Impoundments (CCR Rule).  
 
METHODOLOGY 
 
The analysis includes the development of the Soil Conservation Service (SCS) Type II 1,000-
year event rainfall distribution, an assessment of stage/storage in the former Ash Pond based 
on existing topography, United States Department of Agriculture (USDA) Natural Resources 
Conservation Service (NRCS) Technical Release 55 (TR-55) hydrology calculations, and 
modeling of the 1,000-year event and storage capacity of the former Ash Pond using the 
USACE HEC-HMS software package. 
  
REFERENCES 
 

1. NOAA, National Weather Service. Point Precipitation Frequency Estimates, NOAA Atlas 
14, Volume 2, Version 3, downloaded by GAI on March 10, 2026. 

2. Ohio Geographically Referenced Information Program (OGRIP). Elevation (3DEP+), 
2021, downloaded by GAI on July 1, 2025. 

3. United States Department of Agriculture.  Urban Hydrology for Small Watersheds 
Technical Release 55; June 1986. 

 
BACKGROUND 
 
Sections 257.82(c) and 257.100(f)(3)(v) of the CCR Rule require an Inflow Design Flood 
Control System (IDFCS) Plan that documents that the legacy CCR surface impoundment 
adequately manages the peak discharge of the inflow design flood event.  The former Ash 
Pond is classified as significant hazard per § 257.73(a)(2) and is therefore assigned the 1,000-
year flood as the inflow design flood by the CCR Rule at § 257.82(a)(3). 
 
Based on a review of available historic information and field investigations, no discharge 
structures are present for the former Ash Pond. In the northwest corner of the former Ash 
Pond, the existing embankment lowers to an elevation of 904 feet (2 feet lower than the 
surrounding embankment at an elevation of 906 feet). It is not known when this section of the 
embankment was lowered.  Discharge from the former Ash Pond would occur in this lower 
section of the embankment during a high water event. The former Ash Pond has no upstream 
contributing drainage area and receives only the precipitation that falls within its embankments. 
 
PRECIPITATION 
  
Precipitation data was obtained from National Oceanic and Atmospheric Administration (NOAA) 
Atlas 14 (Reference 1). The approximate location of the former Ash Pond is shown on Figure 1. 
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Figure 1: Approximate Location of Former Ash Pond 

 
At the location of the former Ash Pond, the 24-hour, 1,000-year event produces a precipitation 
depth of 7.14 inches. 
 
STAGE-STORAGE ESTIMATE 
 
The stage-storage curve of the former Ash Pond was estimated using publicly available 
topographic mapping (Reference 2). The topography indicates that the former Ash Pond 
contains remnants of a center berm that may have been used to create two separate units for 
management of CCR when the former Ash Pond was operational. Due to the topography, two 
stage-storage curves were generated, one for the topography to the east of the berm remnants 
and one for the topography west of the berm remnants. The stage-storage data was summed 
between the two former ponds to generate a composite stage-storage curve for the entire 
former Ash Pond. The composite stage-storage curve based on the 2021 aerial mapping is 
presented in Figure 2. 
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Figure 2: Composite Stage-Storage Curve (Based on 2021 Aerial Mapping) 

 
 
HYDROLOGY  
 
The hydraulic model requires inputs for a drainage area, runoff curve number, and lag time for 
the watershed. TR-55 methodology was used to estimate the curve number and lag time of the 
watershed (Reference 3). Table 1 summarizes the estimated values for these parameters. The 
Drainage Area Map, runoff curve number, and lag time calculations are included in the 
Attachment.  
 

Table 1: Summary of Hydrologic Parameters 

 Drainage Area Runoff Curve Number Lag Time (min) 

Former Ash Pond 21 ac (0.033 sq mi) 98 6 

 
HYDRAULIC MODELING 
 
The computer program Hydrologic Engineering Center-Hydrologic Modeling System (HEC-
HMS) (Version 4.13) was used to model the 1,000-year event and to represent the former Ash 
Pond storage. The following conditions apply to the hydraulic modeling: 
 

1. The lowered portion of the embankment in the northwest corner was modeled as a broad-
crested spillway with a crest elevation of 904 feet and length of 64 feet; 

2. The starting water surface elevation for modeling the 1,000-year storm is 898.2 feet. This 
is the peak water surface elevation in the former Ash Pond resulting from the 
geographically appropriate hypothetical SCS 25-year storm for the location (4.41 inches 
precipitation depth, SCS Type II distribution). The inputs and outputs of the modeling 25-
year storm are included in the Attachment;  

3. The meteorologic model is the geographically appropriate hypothetical SCS 1,000-year 
storm for the location (7.14 inches precipitation depth, SCS Type II distribution).  
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SUMMARY OF RESULTS 
 
The peak water surface elevation in the reservoir during the 1,000-year event was estimated to 
be 900.12 feet (Figure 9).  Thus, approximately 5.9 feet of freeboard will be provided between 
the modeled peak water surface elevation and the top of the embankment during the 1,000-
year flood (and 3.9 feet of freeboard between the water surface elevation and the lowered 
embankment elevation in the northwest corner). The HEC-HMS inputs and outputs are 
presented below and on the following pages. 
 

 
Figure 3: Basin Model (HEC-HMS) 

 
 

 
Figure 4: Hydrologic Input Data (HEC-HMS) 
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Figure 5: Meteorologic Input (HEC-HMS) 

 

 
Figure 6: Elevation-Volume Input (HEC-HMS) 

 

 
Figure 7: Elevation-Area Input (HEC-HMS) 

 

 
Figure 8: Global Summary (HEC-HMS) 



 

 

SUBJECT    OHIO EDISON COMPANY – FORMER MAD RIVER ASH POND            
     HYDRAULIC CAPACITY ESTIMATE           
                                        
BY:  OLMSTCC      DATE    03/10/2026    PROJ. NO. C150917.64 
CHKD. BY SCHELAB       DATE    04/01/2026    PAGE      6 of 6 

 

 
Figure 9: Former Ash Pond Results Summary (HEC-HMS) 

 
CONCLUSION 
 
A hydrologic and hydraulic assessment was conducted to estimate the water surface elevation 
in the former Ash Pond during the 1,000-year event. The assessment indicates that the former 
Ash Pond maintains 3.9 feet of freeboard before reaching the lowered portion of the 
embankment, and 5.9 feet of freeboard before overtopping the surrounding embankments. 
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 Attachment 1 - Hydrology Calculations 
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  Curve Number and Time of 
Concentration Worksheets 

 Attachment 1 - Hydrology Calculations  



Runoff Curve Number

q Developed

Area

n Acres

98 21.4 2097.20

21.4 2097.20

Project: By: Date:

Mad River Former Ash Pond OLMSTCC 7/28/2025

C150917.64 Checked: Date:

Location: WEBBEGA 7/29/2025

Product                  

of                 

CN x Area

T
a

b
le

 2
-2

a

T
a

b
le

 2
-2

b

T
a

b
le

 2
-2

c

Clark County, Ohio

Check one: n Present

                               

Hydrologic Group
Cover Description

CN

The former Ash Pond is assumed to have water during the simulation, thus the worse case curve 

number is selected (98).

TOTALS

CN (weighted) = Total Product / Total Area CN 98

Z:\Energy\2015\C150917.64 - FE Mad River CCR Rule Leg\Working Docs\Inflow Flood Report\Calculations\Hydrology\Mad River Hydrology CN and TC.xlsx

CN



Time of Concentration

Reference: Ohio Department of Transportation, "Location & Design Manual, Volume 2, Drainage Design", July 2022.

Segment ID -

-

-

- ft

- in

- ft/ft

- hrs

Segment ID - -

- -

- -

- - ft

- - ft/ft

- - ft/sec

- - hrs

Segment ID - -

Section Base, b………………………………………………………. - -

Section Depth, d……………………………………………………… - -

Section Side Slope, z……………………………………………….. - -

Cross Sectional Flow Area, a = b*d + z*d
2
……………………….. - -

Wetted Perimeter, p w = b + (2*d)*(z
2
 + 1)

0.5
………………………. - -

Hydraulic Radius, r = a / pw…………………………………………. - -

Channel Slope, s……………………………………………………… - -

Manning's Roughness Coefficient, n…………..…………………… - -

Average Velocity, V = (1.49*r
2/3

*s
1/2

) / (n)…………………………. - - ft/sec

Flow Length, L………………………………………………………… - - ft

Travel Time, Tt = (L) / (3600*V)……………………………………… - - hrs

- hrs

- hrs

- hrs

0.16 hrs

10 mins

0.096 hrs

6 mins
Lag Time, TL=0.6*TC………………………………………………...

Project:  By: Date:

Mad River Former Ash Pond OLMSTCC 7/28/2025

Inflow Deisgn Flood Control System Plan Checked: Date:

Location: WEBBEGA 7/29/2025

Clark County, Ohio

Check one: n Present q Developed

Surface Description (Table 3-1)……………………………………..

Manning's Roughness Coefficient, n (table 3-1)…………………..

Flow Length, L…………………………………………………………

Since drainage area is approximately equal to the surface area of the impoundment, the minimum time of 

concentration based on Ohio's DOT reccommendation (Tc = 10 minutes) is assumed.

Two-year 24-hour Rainfall, P2…………………………….….………

Land Slope, s………………………………………………...……….

Travel Time, Tt = (0.007*(n*L)
0.8

) / (P2
0.5

*s
0.4

)……………………..

Shallow Concentrated Flow

Surface Description (Paved / Unpaved)…………………………….

Surface Description Coefficient, C……..….………………………..

Flow Length, L…………………………………………………………

Watercourse Slope, s……………………….……….…......……….

Average Velocity, V = C*s
0.5

………………….……………………..

Travel Time, Tt = (L) / (3600*V)………………………………………

Time of Concentration, Tc…………………………………………….

Channel Flow

Time of Concentration

Sheet Flow Tt………………………………………………………….

Shallow Concentrated Flow T t……………………………………….

Channel Flow Tt……………………………………………………….

Z:\Energy\2015\C150917.64 - FE Mad River CCR Rule Leg\Working Docs\Inflow Flood Report\Calculations\Hydrology\Mad River Hydrology CN and TC.xlsx

TC
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25-Year Event
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