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1.0 INTRODUCTION 

1.1 Purpose of Plan 

In accordance with 40 CFR §257, Subpart D - Disposal of Coal Combustion Residuals 

From Electric Utilities (the CCR Rule), the purpose of this plan is to provide information that 

demonstrates that the stormwater run-on and run-off control system for the Entergy Arkansas, 

Inc. Independence Plant (the Plant) Class 3N CCR Landfill (the Landfill) will collect and convey 

a 24-hour, 25-year storm event. From §257.81(a): 

 

The owner or operator of an existing or new CCR landfill or any lateral expansion of a 

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 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. 

 

This Stormwater Run-on and Run-off Control Plan (the Plan) includes: 

1. A discussion of how the stormwater run-on and run-off control system has been 

designed and constructed (Section 2.0 Existing Conditions); and 

2. Demonstration of how these controls prevent stormwater run-on and run-off at the 

Landfill (3.0 Methodology). 

 

Appendix A includes definitions for terms included in this Plan. 

 

1.2 Independence Power Plant Information 

The Plant is located on approximately 1,850 acres about 2-½ miles southeast of Newark 

in Independence County, Arkansas as shown on Figure 1 (all figures are located in Appendix B, 

unless otherwise noted). The site is characterized by minimal topographic relief and is situated 

within the White River floodplain. 

The Plant has been in operation since 1983 and has historically generated electricity 

through the combustion of Powder River Basin (PRB) (Wyoming) sub-bituminous coal. Coal 
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combustion by-products (residues) (CCRs) that are generated during the electrical generation 

process are disposed in the onsite landfill. The CCR is generally segregated into two categories, 

“fly” and “bottom.” 

Approximately 80% of the ash produced is classified as fly ash that is derived from the 

boiler exhaust gas and collected in electrostatic precipitators. The fly ash is composed of very 

fine particles similar to glass and has the consistency of a powder. Collected fly ash is blown to 

silos for short-term storage. A subcategory of the fly ash is known as economizer ash. This 

material is the coarsest fraction of the fly ash that drops out before the electrostatic precipitators, 

and represents approximately 2% of the total ash production. The remaining 18% of coal ash 

produced from the coal combustion is comprised of bottom ash. It is composed of angular, glassy 

particles with a porous surface texture and has the consistency of coarse sand. The bottom ash is 

sluiced principally to dewatering hoppers for removal of water and for storage. 

Historically, approximately 60 to 70% of the two types of ash have been marketed 

regionally to construction-related industries. The remaining amount of ash has been placed in the 

onsite Landfill for disposal. The amount placed in the CCR Landfill varies from year to year, but 

the average for the past five years is approximately 125,000 cubic yards (cy). 

 

1.3 Permit History 

In October 1982, Arkansas Power & Light Company (AP&L) was granted a solid waste 

permit (#200-S) from the Arkansas Department of Environmental Quality (ADEQ) to construct 

and operate a solid waste disposal facility at the Plant. Entergy Arkansas, Inc. became AP&L’s 

successor in interest in April 1996. The permit was modified (0200-S3N-R1) in 2002 to update 

the landfill to comply with Arkansas Pollution Control and Ecology Commission (APCEC) 

Regulation No. 22 (Solid Waste Management Code) design and operational standards for Class 4 

(inert waste) Landfills. The current facility permit (0200-S3N-R2) was issued in December 2014 

and includes design and operational modifications to the landfill facility to comply with 

Regulation No. 22 requirements for Class 3N (Industrial) Landfills. 
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1.4 Existing Conditions of Landfill 

The ADEQ-permitted landfill area consists of approximately 335 acres and is located in the 

northeastern portion of the plant site as shown on Figure 2. The CCR Landfill is designed to be 

developed through three phases, which only Phases 1 and 2 are currently permitted for 

development. The current ADEQ-permitted layout of the CCR Landfill includes a total of 22 

disposal cells and has a permitted waste capacity of approximately 13,000,000 cubic yards (cy). 

Waste Cells 1 through 15 have been constructed, and Waste Cells 12, 13, 14, and 15 currently 

comprise the active disposal area of the CCR Landfill having received CCR materials after 

October 19, 2015 (Figure 3). The permitted waste disposal capacity for Cells 12 through 15 is 

approximately 4,703,000 cy, which includes CCR placed in the landfill prior to October 19, 

2015. 

Construction of the disposal cells has followed the numerical sequence of the cell 

numbers and have generally been designed, constructed, operated and maintained in compliance 

with the requirements of APCEC Regulation 22. Cells 1 through 11 were constructed, operated 

and closed prior to the effective date of the CCR Rule and are not covered by the requirements of 

the Rule. Cells 12 through 15 are the existing landfill CCR units and will be operated and closed 

in accordance with requirements of the CCR Rule.  

No final cover system has been installed on the active CCR units, Cells 12 through 15. As 

shown on Figure 3, Cells 1 through 11 of the landfill facility that received CCR material prior to 

the issuance of the CCR Rule were closed and covered in accordance with the original facility 

ADEQ-issued permit (Cells 1 through 9) or the ADEQ-issued 2002 permit (Cells 10 and 11).  

These areas did not receive CCR after October 2015. 
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2.0 EXISTING STORMWATER CONTROL SYSTEM 

The existing stormwater control system for the facility has been developed to collect and 

convey stormwater around and away from the site to prevent run-on. The Landfill's perimeter 

ditches generally drain to the southwest to discharge into the facility Surge Pond, located south 

of the landfill. The water from the Surge Pond is either used for cooling water at the Plant, or is 

eventually released from the site through the facility’s National Pollutant Discharge Elimination 

System (NPDES) permitted outfall (Permit Number AR0037451). An overview of the existing 

stormwater system is shown on Figure 3 in Appendix B. 

The stormwater system is composed of berms, grass-lined channels, and culverts at 

roadway crossings. Typical details are included as Figures 4 and 5 in Appendix B. These system 

components were designed and constructed to convey stormwater and to minimize erosion. Clay-

lined perimeter berms and compacted clay expansion berms (Figure 5, Appendix B) at the 

external edges of each landfill cell also prevent stormwater from entering the cells and becoming 

run-on. 

As defined by the CCR Rule, stormwater run-off includes any stormwater that falls upon 

and is discharged from active areas of the landfill. In the case of covered slopes, the stormwater 

does not come in contact with CCR and can be directly discharged to adjacent stormwater 

channels. In the case of open landfill areas, the stormwater is either stored within the waste mass 

or is collected as leachate and discharged as allowed by the facility landfill permit. 

For Cells 12, 13, and 14, the leachate is stored within the waste mass. For Cell 15, the 

leachate flows to a collection sump located in the east end of the Cell and is pumped to the Surge 

Pond.  
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3.0 METHODOLOGY 

 

Hydrologic and Hydraulic analyses were completed for the run-on and run-off 

stormwater system based on the 24-hour, 25-year storm event. For the Hydrologic analysis, 

flows were calculated using the Rational Method, which is given by the following formula: 

 

      
Where: 

 Q =  Flow in cubic feet per second (cfs) 

 C =  Runoff coefficient (dimensionless) 

 I  =  Rainfall intensity in inches per hour (in/hr) 

 A =  Drainage area in acres (ac) 

 

The coefficient, C, values were based on the slope and the surface conditions of the 

Landfill.   The drainage area, A, was delineated for each basin. Data from the NOAA Atlas 14, 

Volume 9, Version 2 was used to develop a formula for calculating the rainfall intensity, I.  This 

formula was created by plotting the site's precipitation frequency estimates for the 25 year storm 

event against the duration.  Microsoft Excel was utilized to add a power trendline to the plotted 

data.  The resulting equation of the trendline was used to calculate the intensity and is given by 

the following equation: 

 

           
       

 

Where: 

 I   =  Rainfall intensity in inches per hour (in/hr) 

 Tc =  Time of Concentration (minutes) 

 

The Time of Concentration, Tc, is time for the most hydraulically distant particle of water 

to travel to the discharge point of each respective drainage area and is calculated using the 

methodology described in the USDA Technical Release 55 (TR-55), Urban Hydrology for Small 

Watersheds. The TR-55 method computes Tc assuming that water moves through a drainage area 

as sheet flow, shallow concentrated flow, open channel flow, or some combination thereof. The 

input variables used in the Tc calculations include flow length, slope, 2-year 24 hour rainfall 

depth, and surface roughness of the flow path. The flow length and slope were measured in 
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AutoCAD. The 2-year 24 hour rainfall was taken from the NOAA Atlas 14, Volume 9, Version 

2. The open channel dimensions used in the Tc calculations were based on the landfill 

construction drawings and recent survey data. The Manning’s “n” values used to represent 

roughness in the Tc calculations were based on site reconnaissance and engineering judgment.  

For the hydraulic analysis, Manning’s formula, the most widely used open channel 

uniform flow equation, was used to compute the water surface elevation and to evaluate the 

capacity of the stormwater ditches:  

  
 

 
 
 
  
 
  

where 

 V = Mean velocity (ft/sec) 

 n = Manning’s coefficient 

 R = Hydraulic radius (ft) 

 S = Friction slope (ft/ft) 

 

The capacity of each individual channel reach was computed using Bentley FlowMaster 

v8i software.  

Permanent culvert capacities were evaluated based upon the methodologies set forth in 

Hydraulic Design Series No. 5, Hydraulic Design of Highway Culverts (1985) as prepared by the 

U.S. Federal Highway Administration. The culverts were analyzed using both inlet and outlet 

control assumptions to determine which would generate the greater headwater depth. The 

capacity of each culvert was computed using Bentley CulvertMaster v8i software.   

 

 

3.1 Prevention of Stormwater Run-on 

A perimeter berm and adjacent ditch encompasses the landfill and the Plant.  The berm 

was built to the elevation of the 100-year storm event plus 1 foot of freeboard elevation.  

Therefore, stormwater from the 24-hour, 25-year event will not impact the landfill resulting in no 

stormwater run-on. 
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3.2 Stormwater Run-off 

The area surrounding the Landfill was divided into three drainage basins for the 

stormwater run-off Hydrologic and Hydraulic analysis.  Basin 1 comprises the eastern portion of 

the Landfill, Basin 2 comprises the western portion, and Basin 3 comprises the top portion of the 

closed Cells 1 through 11. Stormwater that does not infiltrate the waste material sheet flows into 

the stormwater ditch, which then discharges into the Surge Pond. The basins and their 

corresponding longest flow paths are shown on Figure 3 in Appendix B. 



Entergy Arkansas, Inc. - Independence Plant  

Stormwater Run-on and Run-off Control Plan  October 12, 2016 

 

 

 

4-1 

4.0 RESULTS 

Hydrologic and Hydraulic calculation results for the run-off analysis are presented in 

Appendix C. 

 

4.1 Stormwater Run-off Results 

As shown in Appendix C, the existing stormwater system surrounding the Landfill will 

convey the 24-hour, 25-year storm event.  As described in Section 3.2, the Landfill can be 

divided into three hydrologic basins.  Results from the hydrologic analysis of these two basins 

for the 24-hour 25-year storm event are presented in Appendix C.  Results are summarized in 

Table 4.1, below. 

 

Table 4.1, Run-off hydrologic analysis results. 

 

Basin 

Area, A 

(acres) 

Time of 

Concentration, Tc 

(minutes) 

Composite 

Runoff 

Coefficient, C 

Rainfall 

Intensity, I25 

(in/hr) 

Peak 

Discharge, Q25 

(ft
3
/sec) 

1 152.7 22.4 0.20 4.30 131.4 

2 27.5 27.4 0.30 3.88 32.0 

3 48.5 47.6 0.25 2.94 35.6 

 

Results from the hydraulic analysis of the channel reaches using the calculated peak flow 

rates from Table 4.1 are presented in Appendix C. Results are summarized in Table 4.2, below. 
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Table 4.2, Stormwater channel hydraulic analysis results. 

 

Channel 

Reach 

Length, 

L 

(ft) 

Slope, 

S 

(ft/ft) 

 

Chanel 

Depth, D 

(ft) 

Channel 

Roughness 

Coefficient, n 

Peak 

Flow, Q25 

(ft
3
/sec) 

Peak 

Velocity, 

V25 

(ft/sec) 

Flow 

Depth, 

D25 

(ft) 

1 6,312 0.005 6.0 0.027 131.4 4.9 1.9 

2 5,332 0.005 6.0 0.027 32.0 3.2 0.9 

3 723 0.005 6.0 0.027 35.6 3.3 0.9 

 

Results from the hydraulic analysis of the culverts is presented in Appendix C. Results 

are summarized in Table 4.3, below. 

 

Table 4.3, Stormwater culvert hydraulic analysis results. 

 

Culvert 

Length, 

L 

(ft) 

Slope, 

S 

(ft/ft) 

 

Number/ 

Diameter 

(in) Type 

Peak 

Flow, Q25 

(ft
3
/sec) 

Peak 

Velocity, 

V25 

(ft/sec) 

Headwater 

Depth, H 

(ft) 

1 50 0.005 Triple 48” CMP 131.4 7.06 3.6 

2 70 0.005 Single 30” CMP 32.0 7.9 4.9 

3 40 0.005 Single 30” CMP 35.6 8.4 4.8 

 

The calculations confirm that the existing stormwater system will convey the peak flow 

rates from the 24-hour, 25-year storm. 




