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PREPARED FOR: 
 

HOOSIER ENERGY RURAL ELECTRIC COOPERATIVES, INC. 
MEROM GENERATING STATION 

P.O. BOX 908 
BLOOMINGTON, INDIANA 47402-0908 

ATTENTION:  MR. LON PETTS



 

 

October 5, 2021  
 
Mr. Lon Petts 
Hoosier Energy 
P.O. Box 908 
2501 South Cooperative Way 
Bloomington, Indiana 47403-5175 
 
Re: Run-On Run-Off Control System (ROROCS) Plan 
 5 Year Assessment 
 Merom Generating Station 
 Area 3 Type I RWS Landfill 
 Sullivan County, Sullivan, Indiana 
 ATC Project No. 170LF01152 
  
Dear Mr. Petts: 
 
ATC Group Services LLC (ATC) is pleased to present the following Run-On Run-Off 
Control System (ROROCS) Plan for the Merom Generating Station, Area 3 Type I 
Restricted Waste Landfill located at 550 West Old Highway 54, Sullivan, Indiana 47882.   
 
As required by 40 CFR §257.81, the owner or operator of a coal combustion residuals 
(CCR) landfill must 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 25-year 24-hour 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 25-year 24-hour storm. 

3. The frequency for revising/updating the plan is every five (5) years.  The original 
date for the current ROROCS plan is October 14, 2016. 

 
Contained here within is a summary report which demonstrates that the Merom 
Generating Station Area 3 Landfill design measures are compliant with the CCR Rule. 
 
We appreciate the opportunity to assist you with this project.  If you have any questions 
concerning information contained in this report, please do not hesitate to call the 
undersigned at 317.849.4990. 
 
Sincerely, 
ATC Group Services LLC 
 
 
Juan D. Carrizo, P.E.      William Paraskevas, P.E. 
Senior Project Engineer     Principal Engineer 
 

ATC Group Services LLC 
 
7988 Centerpoint Dr.  
Suite 100 
Indianapolis, IN 46256 
 
Phone +1 317 849 4990 
Fax +1 317 849 4278 
 
www.atcgroupservices.com 
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INTRODUCTION 
 
The Hoosier Energy Merom Generating Station Area 3 Type I Restricted Waste Landfill (Merom Area 3 
Landfill) is permitted by the Indiana Department of Environmental Management (IDEM) under Permit FP-
77-04 and is regulated under Indiana Administrative Code 329 IAC, Article 10.  The facility is also subject 
to 40 Code of Federal Regulations (CFR) 257 Subpart D requirements (CCR Rule).  The facility is located 
in Sullivan County, Indiana, in Section 2 of Gill Township and within Township-7-North / Range-10-West 
(See Figure 1).  The permitted facility Solid Waste Boundary includes an area of approximately 112.0 
acres. 
 
This Run-On and Run-Off Control System (ROROCS) Plan was prepared for Merom Generating Station 
Area 3 landfill in accordance with 40 CFR 257.81 (Run-on and run-off controls for CCR landfills).  This 
ROROCS Plan documents that the facility control systems have been designed and constructed to meet 
the CCR Rule following specified engineering calculations for the 25-year 24-hour storm.  This ROROCS 
Plan will be placed in the facility’s operating record as required by 40 CFR 257.105(g)(3). 
 

ENGINEERING COMPUTATION METHOD 
 
The run-off flow from the surface of the landfill cover was calculated using modelling computations which 
employ the use of the Soil Conservation Service (SCS) TR-55 Curve Number method.  The curve number 
selected for the modelling procedure is 78 based on a grass-covered surface in good condition.  The 
SCS Curve Number equations can be found with references in Section 1 of Appendix C. 
 
Storm Data 
 
The storm event that was used for the engineering computations and modelling is the 25-year 24-Hour 
storm from the NOAA (National Oceanic and Atmospheric Administration) TP 40 isohyetal curves for the 
State of Indiana published on the Indiana Department of Natural Resources (IDNR) website.  The TP-40 
isohyetal map for the referenced storm event can be found in Appendix B. 
 
Based on the TP 40 curve, the 25-year 24-hour Duration Frequency rainfall amount for Sullivan County, 
Indiana, where the Merom Area 3 Landfill is located, is approximately 5.2 inches. 
 
Modeling Procedure 
 
Sub-drainage area flows were determined for the combination of the existing landfill and the proposed 
expansion area using the SEDCAD4 computer model developed by R.C. Warner of the University of 
Kentucky and P.J. Schwab of the Civil Soft Design.  The sub-drainage area flows are based on drainage 
area, elevation change across the drainage area, flow path length, and soil cover characteristics. 
 
Individual surface water control features were modelled using SEDCAD4 to determine the depth of flow 
and flow area in the conveyance structure.  The surface water controls with the greatest drainage areas 
(highest loading conditions) were modelled to demonstrate that all other features of the same type, by  
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extension, have sufficient capacity.  Flow depths and resulting freeboard computations are summarized 
in Appendix A (Capacity Tables). 
 

RUN-ON CONTROL SYSTEM SUMMARY 
 
The EPA definition of run-on flow is defined as: 
 
“…Any liquid that drains over land onto any part of a CCR landfill or any lateral expansion of a CCR 
landfill.  In surface water hydrology, run-on is a quantity of surface run-off, or excess rain, snowmelt, or 
other sources of water, which flows from an upstream catchment area onto a specific downstream 
location.” 
 
Run-on protection for the Merom Area 3 Landfill consists of grading and perimeter controls which divert 
flows from adjacent areas and off-site watersheds away from the landfill.  The landfill site is located at 
significantly higher elevation than the surrounding watershed, and outside of any floodplain area, 
therefore the potential for run-on flow is low.  A copy of the FEMA floodplain map for this area is included 
in Appendix C2 of this report. The run-on controls described below prevent outside flow from reaching 
the interim and final cover areas. 
 
Perimeter Controls 
 
A perimeter haul road built around the base of the landfill is approximately 3-5 feet above the natural 
grade and provides protection from off-site run-on flows during storm events.  The haul road also has 
ditches that collect the surface water drainage flows, diverting it away from the landfill site.   In addition, 
existing ditches for W. County Road 25 S and S. County Road 450 W collect offsite drainage, directing it 
away from the landfill site to the west and south respectively. 
 

RUN-OFF CONTROL SYSTEM SUMMARY 
 
Run-off control measures for the Merom Area 3 Landfill are designed to safely discharge run-off flow 
away from the cover to prevent ponding, erosion, and excessive infiltration.  The run-off control measures 
for Merom Area 3 Landfill include top-of-slope berms, side slope berms, drop inlets, downdrains, 
perimeter ditches, and retention basins.  The landfill’s drainage system has been designed and 
constructed to receive drainage flows from 5 cells that are proposed for the landfill.   
 
Interim Conditions 
 
The surface water runoff from the landfill’s two (2) cells that have been constructed to drain to existing 
diversion berms and downdrains which then discharge to the existing perimeter ditch system.  Flow from 
the perimeter ditches are routed to two (2) existing ponds, one on the north and south sides of the Landfill.  
These two ponds then discharge their flows to the West Sediment Basin Area.  Overflow from the spillway 
is discharged to an NPDES outfall area. 
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The perimeter ditch has a 12-foot bottom width with 3H:1V sideslopes and 3-foot depth (See Detail #2, 
Appendix C).  The perimeter ditches, berms, downdrain pipes, and retention pond (West Sediment Basin) 
were found to have sufficient capacity and/or freeboard to handle the design storm.  Capacity calculations 
are provided in Appendix A. 
 
Final Cover Conditions 
 
Once final cover is complete additional diversion berms, downdrains, and perimeter ditch segments will 
be constructed to supplement the existing stormwater control features.  The final cover run-on and run-
off controls will be the same type as those used during the interim conditions. 
 
A typical diversion berm on the landfill side slopes has a depth of two (2) feet with 4H:1V and 3H:1V 
channel sideslopes (See Detail #1, Appendix C).  Diversion berms drain to either 12” or 18”-diameter 
downdrain pipes, depending on the drainage area size. 
 
 

CONCLUSION 
 
As required by 40 CFR 257.81, the Merom Generating Station Area 3 Type I Restricted Waste Landfill 
Run-On Control System prevents flow onto the active portion of the CCR unit during the peak discharge 
from a 25-year 24-hour storm and the Run-Off Control System is able to collect and control the water 
volume resulting from the 25-year 24-hour storm. 
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Section #1 Largest Drainage Area = 1.5 acres

SEDCAD Feature Channel Flow
ID Type Depth Depth Freeboard

(ft.) (ft.) (ft.)
#2 Top-of-Slope Berm 2 0.38 1.62
#9 Top-of-Slope Berm 2 0.68 1.32

Section #2 Largest Drainage Area = 1.23 acres

SEDCAD Feature Channel Flow
ID Type Depth Depth Freeboard

(ft.) (ft.) (ft.)
#9 Side Slope Berm 2 0.92 1.08

Section #3 Largest Drainage Area = 1.2 acres

SEDCAD Feature Channel Flow
ID Type Depth Depth Freeboard

(ft.) (ft.) (ft.)
#2 Perimeter Ditch 3 0.35 2.65
#9 Perimeter Ditch 3 0.35 2.65

CAPACITY TABLES



Section #4 Largest Drainage Area = 7.0 acres

SEDCAD Feature Pipe Flow Available
ID Type Area Area Flow Area

(ft2) (ft2) (ft2)
#9 Downdrain Pipe 18" 1.76625 0.75 1.01625

#10 Downdrain Pipe 18" 1.76625 0.75 1.01625

SEDCAD #6 Largest Drainage Area = 3.0 acres

SEDCAD Feature Pipe Flow Available
ID Type Area Area Flow Area

(ft2) (ft2) (ft2)
#10 Downdrain Pipe 12" 0.785 0.39 0.395
#11 Downdrain Pipe 12" 0.785 0.39 0.395

SEDCAD #8 Largest Drainage Area = 182.6 acres

SEDCAD Feature Channel Flow
ID Type Depth Depth Freeboard

(ft.) (ft.) (ft.)
#9 West Sediment Basin 10 4.9 5.1

CAPACITY TABLES



Appendix B: Modelling Results 















































































































































 
 

 

References and Plan SheetsAppendix C:
 

Section 1:     SCS Curve Number Method

Section 2: FEMA Floodplain Boundary Map
Indiana  Floodplain Information Portal Report

Section 3:     Plan Sheets 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

Appendix C, Section 1: SCS Curve Number Method  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



United States
Department of
Agriculture

Natural
Resources
Conservation
Service

Conservation
Engineering
Division

Technical
Release 55

June 1986

Urban Hydrology
for Small
Watersheds
TR-55



Chapter 2

2–1(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff
Chapter 2 Estimating Runoff

SCS runoff curve number method

The SCS Runoff Curve Number (CN) method is de-
scribed in detail in NEH-4 (SCS 1985). The SCS runoff
equation is

Q
P I

P I S
a

a

=
−( )

−( ) +

2

[eq. 2-1]

where

Q = runoff (in)
P = rainfall (in)
S = potential maximum retention after runoff

begins (in) and
Ia = initial abstraction (in)

Initial abstraction (Ia) is all losses before runoff
begins. It includes water retained in surface depres-
sions, water intercepted by vegetation, evaporation,
and infiltration. Ia is highly variable but generally is
correlated with soil and cover parameters. Through
studies of many small agricultural watersheds, Ia was
found to be approximated by the following empirical
equation:

I Sa = 0 2. [eq. 2-2]

By removing Ia as an independent parameter, this
approximation allows use of a combination of S and P
to produce a unique runoff amount. Substituting
equation 2-2 into equation 2-1 gives:

Q
P S

P S
= −( )

+( )
0 2

0 8

2
.

.
[eq. 2-3]

S is related to the soil and cover conditions of the
watershed through the CN. CN has a range of 0 to 100,
and S is related to CN by:

S
CN

= −1000
10 [eq. 2-4]

Figure 2-1 and table 2-1 solve equations 2-3 and 2-4
for a range of CN’s and rainfall.

Factors considered in determin-
ing runoff curve numbers

The major factors that determine CN are the hydro-
logic soil group (HSG), cover type, treatment, hydro-
logic condition, and antecedent runoff condition
(ARC). Another factor considered is whether impervi-
ous areas outlet directly to the drainage system (con-
nected) or whether the flow spreads over pervious
areas before entering the drainage system (uncon-
nected). Figure 2-2 is provided to aid in selecting the
appropriate figure or table for determining curve
numbers.

CN’s in table 2-2 (a to d) represent average antecedent
runoff condition for urban, cultivated agricultural,
other agricultural, and arid and semiarid rangeland
uses. Table 2-2 assumes impervious areas are directly
connected. The following sections explain how to
determine CN’s and how to modify them for urban
conditions.

Hydrologic soil groups

Infiltration rates of soils vary widely and are affected
by subsurface permeability as well as surface intake
rates. Soils are classified into four HSG’s (A, B, C, and
D) according to their minimum infiltration rate, which
is obtained for bare soil after prolonged wetting.
Appendix A defines the four groups and provides a list
of most of the soils in the United States and their
group classification. The soils in the area of interest
may be identified from a soil survey report, which can
be obtained from local SCS offices  or soil and water
conservation district offices.

Most urban areas are only partially covered by imper-
vious surfaces: the soil remains an important factor in
runoff estimates. Urbanization has a greater effect on
runoff in watersheds with soils having high infiltration
rates (sands and gravels) than in watersheds predomi-
nantly of silts and clays, which generally have low
infiltration rates.

Any disturbance of a soil profile can significantly
change its infiltration characteristics. With urbaniza-
tion, native soil profiles may be mixed or removed or
fill material from other areas may be introduced.
Therefore, a method based on soil texture is given in
appendix A for determining the HSG classification for
disturbed soils.
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 Manning’s equation is:

V
r s
n

= 1 49
2

3

1

2. [eq. 3-4]

where:

V  = average velocity (ft/s)
r = hydraulic radius (ft) and is equal to a/pw

a = cross sectional flow area (ft2)
pw = wetted perimeter (ft)

s = slope of the hydraulic grade line (channel
slope, ft/ft)

n = Manning’s roughness coefficient for open
channel flow.

Manning’s n values for open channel flow can be
obtained from standard textbooks such as Chow
(1959) or Linsley et al. (1982). After average velocity is
computed using equation 3-4, Tt for the channel seg-
ment can be estimated using equation 3-1.

Reservoirs or lakes

Sometimes it is necessary to estimate the velocity of
flow through a reservoir or lake at the outlet of a
watershed. This travel time is normally very small and
can be assumed as zero.

Limitations

• Manning’s kinematic solution should not be used
for sheet flow longer than 300 feet. Equation 3-3
was developed for use with the four standard
rainfall intensity-duration relationships.

• In watersheds with storm sewers, carefully identify
the appropriate hydraulic flow path to estimate Tc.
Storm sewers generally handle only a small portion
of a large event. The rest of the peak flow travels
by streets, lawns, and so on, to the outlet. Consult a
standard hydraulics textbook to determine average
velocity in pipes for either pressure or nonpressure
flow.

• The minimum Tc used in TR-55 is 0.1 hour.

• A culvert or bridge can act as a reservoir outlet if
there is significant storage behind it. The proce-
dures in TR-55 can be used to determine the peak
flow upstream of the culvert. Detailed storage
routing procedures should be used to determine
the outflow through the culvert.

Example 3-1

The sketch below shows a watershed in Dyer County,
northwestern Tennessee. The problem is to compute
Tc at the outlet of the watershed (point D). The 2-year
24-hour rainfall depth is 3.6 inches. All three types of
flow occur from the hydraulically most distant point
(A) to the point of interest (D). To compute Tc, first
determine Tt for each segment from the following
information:

Segment AB: Sheet flow; dense grass; slope (s) = 0.01
ft/ft; and length (L) = 100 ft. Segment BC: Shallow
concentrated flow; unpaved; s = 0.01 ft/ft; and
L = 1,400 ft. Segment CD: Channel flow; Manning’s
n = .05; flow area (a) = 27 ft2; wetted perimeter
(pw) = 28.2 ft; s = 0.005 ft/ft; and L = 7,300 ft.

See figure 3-2 for the computations made on
worksheet 3.

A B C D

7,300 ft1,400 ft100 ft

(Not to scale)
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Indiana Floodplain Information Portal Report

Point of Interest

Effective Flood Zone:

X

Preliminary Flood Zone:

N/A

Best Available Flood Zone:

Approximate Flood Elevation:

472.6ft NAVD88

Source:

Zone A Model Delineation

Nearest Stream:

TURTLE CREEK

Map Legend

 

   Point of Interest

 

   Nearest Point on Stream

Best Available Flood Zone

 

Site Map with Best Available Flood Zone

Approximate scale 1:36,000

Disclaimer

The data shown on this map represents FEMA floodplain data enhanced with additional studies that have been reviewed and

approved by the Division of Water.  While this data has not yet been submitted to FEMA for inclusion in the Flood Insurance Rate

Maps or the National Flood Hazard Layer, this data can be used for general planning, construction, and development purposes. 

However, Best Available cannot be used for flood insurance determinations.  The majority of local jurisdictions have options for

using best available data; however typically only the FEMA floodplain limits have been adopted into the local floodplain

ordinance.

Generated on Monday September 27th 2021 at 05:13:56pm



 
 

 

 
 
Appendix C, Section 3: Plan Sheets 
 



Surface Water Control – Detail #1 – Intermediate Diversion Berm 

 

 



Surface Water Control – Detail #2 – Perimeter Ditch 
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