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Section 1  
Background 

Entergy Arkansas (Entergy) operates the Independence Steam Electric Station (Plant), located at 

555 Point Ferry Rd, Newark, AR 72562.  This Plant operates two Water Recycle Ponds: East and 

West (Ponds), as part of its process water system for bottom ash transport.  Pursuant to United 

States Environmental Protection Agency (USEPA) Disposal of Coal Combustion Residuals 

(CCR) From Electric Utilities Final Rule (CCR Rule) Section 40 Code of Federal Regulations 

(CFR) § 257.82, this Initial Inflow Design Flood Control System Plan (Plan) presents the design 

and construction features of the Ponds that adequately manage and maintain the inflow design 

flood control system. 

1.1 Documents Reviewed 
To develop this plan the following documents were reviewed by TRC: 

 Entergy’s Independence Steam Electric Station Bottom Ash Work Plan.  Document SD‐

1204.05A. Rev 2. November 10, 2008. 

 Outfall Locations and Drainage Plan developed by Woodward Clyde Consultants, File No. 

92T156C‐A106. Rev 1. 8/23/16 

 Topographic Survey performed by B&F Engineering, Inc. 10/4/18 

— Recycle Ponds Plan View. Drawing EX 1/2 

1.2 Existing Conditions 
The Plant is located near Newark, Independence County, Arkansas (Figure 1).  The Plant is 

located at approximate latitude 35˚40’39” N, longitude 91˚24’42” W (front gate).  The Ponds are 

located on the southern side of the Plant.  The East and West Ponds have an approximate 

surface area of 7.0 acres each.  The typical water level elevation in each pond is approximately 

235 ft North American Vertical Datum of 1988 (NAVD88)  based on field observations during 

July 2018.  Topography surrounding the immediate vicinity of the Ponds is generally flat‐lying, 

with existing ground surface elevations ranging from approximately 235 to 239 ft NAVD88.  

Natural topography in the vicinity of the ponds is relatively flat to gently sloping. 

Water contained in the Ponds is part of the facility’s bottom ash transport system.  There are 

storm water swales around the Ponds to control storm water and limit the volume of run‐on.  

The natural ground beyond the ponds gently slopes to the southwest.  A topographic survey 

completed by B&F Engineering, Inc. in October 2018(b) confirmed the elevations of the top of 

ground surface surrounding the ponds and the other surrounding areas. 
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Section 2  
Inflow Design Flood Control 

40 C.F.R. § 257.82 specifies requirements for hydrologic and hydraulic capacity of CCR units.  

The purpose of this report is to demonstrate the hydrologic and hydraulic capacity of the Ponds 

meet the requirement of the CCR Rule.  Per ERM’s Report, the Ponds are incised, therefore, a 

hazard potential classification is not needed per 40 CFR § 57.73(a).  Based on the incised 

potential classification, the CCR surface impoundment unit must adequately manage flow into 

the unit during and following the peak discharge of the 25‐year flood (40 CFR 257.82(a)(3)(iv)). 

The Ponds were designed and utilized as part of the Plant’s bottom ash transport water 

system.  The design meets the requirements of 40 CFR § 257.82(a)(1), (2) and (3), which states: 

(1) The inflow design flood control system must adequately manage flow into the CCR unit during and 

following the peak discharge of the inflow design flood specified in paragraph (a)(3) of this section. 

(2) The inflow design flood control system must adequately manage flow from the CCR unit to collect and 

control the peak discharge resulting from the inflow design flood specified in paragraph (a)(3) of this 

section. 

(3) The inflow design flood is: 

  (i) For a high hazard potential CCR surface impoundment, as determined under § 257.73(a)(2) or 

§257.74(a)(2), the probable maximum flood; 

  (ii) For a significant hazard potential CCR surface impoundment, as determined under 

257.73(a)(2) or §257.74(a)(2), the 1000‐year flood; 

  (iii) For a low hazard potential CCR surface impoundment, as determined under 257.73(a)(2) or 

§257.74(a)(2), the 100‐year flood; 

(iv) For an incised CCR surface impoundment, the 25‐year flood. 

The Flood Insurance Rate Map (Federal Emergency Management Agency, 2010) indicates that 

the Ponds are located in an area mapped in Zone A of the special flood hazard areas subject to 

inundation by the 1 percent annual chance flood, refer to Appendix A.  Figures 1 and 2 show 

the extents of the 100‐year flood plain.  Zone A is an area on the Flood Insurance Rate Map 

where the base flood elevation has not been determined.  Therefore, to estimate the elevation of 

the 25‐year flood for this Plan, an interpolation was performed using the nearest upstream and 
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downstream locations where the flood elevations had been determined in the Flood Insurance 

Study (Federal Emergency Management Agency, 2012).  This estimate resulted in a 25‐year 

flood elevation of approximately elevation 235 in the vicinity of the Ponds.  Based on this result 

and the survey information, the Ponds are assumed to be above the elevation of the 25‐year 

flood; therefore, a dedicated system to control flood waters is not required.  The Ponds have 

been designed with inflow features presented in the sections below to mitigate and control 

stormwater inflows during a 25‐year storm event. 

In addition to the flood control requirements above, 40 C.F.R § 257.82(b) addresses discharges: 

Discharge from the CCR unit must be handled in accordance with the surface water requirements under 

§257.3‐3. 

The Ponds were designed and utilized as part of the Plant’s bottom ash transport water system 

and comply with the requirements of 40 CFR § 257.82(b).  Water discharges from the Plant are 

permitted through the Arkansas Department of Environmental Quality (ADEQ) for the 

National Pollutant Discharge Elimination System. 

2.1 Recycle Ponds Operation 
The Ponds are utilized as part of the Plant’s bottom ash transport water system.  Site 

infrastructure enables the Ponds to be operated either singularly, in parallel, or in series.  The 

Ponds can be drained via pumps in a pump house located between the ponds with a 30‐inch 

intake pipe from each pond.  The Ponds were designed to operate with 2 feet of freeboard, 

height difference from the top of the surrounding ground surface to the design water level.  In 

the event both Ponds reach capacity, overflow from the Ponds flows through a culvert and ditch 

located in the north west corner of Pond A.  The ditch discharges to the surge pond. 

The following control measures are implemented during operation to control the water levels in 

the Ponds: 

 Operate pumps as needed to control the pond water levels.  

 Regularly check and maintain grades surrounding the ponds to minimize the area 

contributing to storm water run‐on. 

2.2 Run-on Control 
As designed, the Ponds meet the requirement to control the storm water run‐on from a 25‐year, 

24‐hour storm event based upon the Precipitation Frequency Estimates from the National 

Oceanic and Atmospheric Administration.  As designed, the Ponds meet the requirement to 

operate with at least two feet of freeboard.  The storm water run‐on volume calculated for the 
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design storm was compared to the storage capacity above the Ponds design operating elevation.  

The evaluation determined that there is sufficient capacity in the Ponds when operating with 

two feet of freeboard to accept run‐on volume from a 25‐year, 24‐hour storm event, refer to 

Appendix B.   

2.3 Pumping Capacity 
The pump station is equipped with six (three per unit) Gould single stage centrifugal pumps 

with a rated pumping capacity of 2750 gallons per minute (gpm) at 307 feet of head in the LP 

Ash Water Pump house.  A calculation was performed to determine length of time required to 

remove the anticipated run‐on due to a 25‐year, 24‐hour storm event, refer to Appendix B.  The 

calculation was performed assuming only two operational pumps and resulted in a required 

time of 10.3 hours or approximately .5 days to remove the anticipated storm water run‐on 

collected in both Ponds.  This calculation shows that pumping rates are sufficient in controlling 

water levels in the Ponds. 

2.4 Conclusions 
The Ponds meet the requirements of 40 CFR § 257.82 of adequately controlling the inflows and 

outflows of peak discharge at the Plant for the following reasons: 

 The Ponds are located above the 25‐year flood elevation. 

 The Ponds were adequately designed to withstand a 25‐year, 24‐hour storm event. 

 The pumping rates are sufficient to control the water levels in the Ponds. 
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Section 3 
Notifications 

In accordance with 40 CFR § 257.105(g), Entergy will post to the Plant’s Facility Operating 

Record (FOR) the Initial Inflow Design Flood Control System Plan.  The Director of the ADEQ 

will be notified when documents are available as per 40 CFR § 257.106(g) and notices and 

documents will be placed on Entergy’s CCR website consistent with 40 CFR § 257.107(g).   
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Section 4 
Amendment and Periodic Plan Revision 

In accordance with 40 CFR § 257.82(c)(2), Entergy may amend this Initial Inflow Design Flood 

Control System Plan at any time.  Specifically, Entergy will amend the inflow design flood 

control system plan whenever there is a change in the operation of the CCR unit that would 

substantially affect the written plan in effect.  A periodic inflow design flood control system 

plan must also be prepared every 5 years from the completion date of this plan.  Recordkeeping, 

Notification and Posting requirements of 40 CFR § 257.105, 257.106 and 257.107 will be 

followed. 
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Appendix A 
Flood Information 

 Flood Insurance Rate Map 
 

 25-Year Flood Elevation Estimate  
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Federal Emergency Management Agency 
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Appendix B 
Storm Water Calculations  

 Storm Water Run-On Estimate 

 

 Pumping Time Estimate 
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Purpose:  Determine if 2 feet of freeboard is capable of containing the runoff volume from the
 25-year, 24-hour storm event

Methodology:  
1.) Determine the storage capacity of 2 feet Freeboard

- Storage Capacity of West Pond between EL. 235' and EL. 237'

SFB Storage Volume at Freeboard (from attached HydroCAD model)
STFB Total Freeboard Storage Volume

SFB = 587,616 ft3

- Storage Capacity of East Pond between EL. 235' and EL. 237'

Freeboard Storage Capacity (Volumes are from attached HydroCAD model)

SFB = 533,824 ft3

-Total Freeboard Storage Capacity of West Pond and East Pond Combined

STFB = 1,121,440 ft3

PREPARED BY: A. Sampson DATE:  9/5/2018 FINAL             � 

302969.0000

PROJECT / PROPOSAL NO.PROJECT / LOCATION:  Entergy Independence Steam Electric Station ‐ Newark, AR

SUBJECT:  Storm Water Capacity of West and East Recycle Ponds

CHECKED BY:  J. Hotstream DATE: 9/9/2018 REVISION       �

\\greenville-fp1\WPGVL\PJT2\302969\0000\Misc files for Inflow Design\Appendix B\Appendix B1 - Independence_Freeboard   10/16/2018
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2.) Determine the storm water runon volume that flows into the basins from the 25-year, 
24-hour storm event

VR = Volume of Runon
Area = 19.8 ac

Rainfall 
Rate = 6.35 in/ac Design storm data from NOAA, refer to attached sheets

VR = Area * Rainfall Rate

VR = 456,400 ft3

3.) Compare Freeboard Capacity to Volume of Runoff to dertmine if the Freeboard is

 capable of containing 100-year, 24-hour storm event.

- If STFB > VR, then the Freeboard design is OK

STFB = 1,121,440 ft3

VR = 456,400 ft3

 SFB > VR

Conclusion: Because the STFB > VR, the 2 feet of freeboard is capable of containing the runoff
 volume of the 25-year, 24-hour storm event

PROJECT / LOCATION:  Entergy Independence Steam Electric Station ‐ Newark, AR PROJECT / PROPOSAL NO.

SUBJECT:  Storm Water Capacity of West and East Recycle Ponds 302969.0000

PREPARED BY: A. Sampson DATE:  9/5/2018 FINAL             � 

CHECKED BY:  J. Hotstream DATE: 9/9/2018 REVISION       �
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SUBJECT:  Storm Water Capacity of West and East Recycle Ponds 302969.0000

PREPARED BY: A. Sampson DATE:  9/5/2018 FINAL             � 

CHECKED BY:  J. Hotstream
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E

East Pond

W

West Pond

Routing Diagram for Independence Recycle Ponds
Prepared by TRC,  Printed 9/5/2018

HydroCAD® 10.00-20  s/n 01402  © 2017 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Independence Recycle Ponds
  Printed  9/5/2018Prepared by TRC

Page 2HydroCAD® 10.00-20  s/n 01402  © 2017 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.000 0 TOTAL AREA



Independence Recycle Ponds
  Printed  9/5/2018Prepared by TRC

Page 3HydroCAD® 10.00-20  s/n 01402  © 2017 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
0.000 Other

0.000 TOTAL AREA



Independence Recycle Ponds
  Printed  9/5/2018Prepared by TRC

Page 4HydroCAD® 10.00-20  s/n 01402  © 2017 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 0.000 0.000 0.000 0.000 TOTAL 
AREA



Rainfall not specifiedIndependence Recycle Ponds
  Printed  9/5/2018Prepared by TRC

Page 5HydroCAD® 10.00-20  s/n 01402  © 2017 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Peak Elev=0.00'  Storage=0 cfPond E: East Pond

Peak Elev=0.00'  Storage=0 cfPond W: West Pond



Rainfall not specifiedIndependence Recycle Ponds
  Printed  9/5/2018Prepared by TRC
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Summary for Pond E: East Pond

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description
#1 235.00' 834,622 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

235.00 253,568 0 0
236.00 264,923 259,246 259,246
237.00 284,234 274,579 533,824
238.00 317,361 300,798 834,622



Rainfall not specifiedIndependence Recycle Ponds
  Printed  9/5/2018Prepared by TRC

Page 7HydroCAD® 10.00-20  s/n 01402  © 2017 HydroCAD Software Solutions LLC

Summary for Pond W: West Pond

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description
#1 235.00' 907,352 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

235.00 286,201 0 0
236.00 293,688 289,945 289,945
237.00 301,655 297,672 587,616
238.00 337,817 319,736 907,352
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Purpose:  Determine the amount of time needed for the pump to remove the storm
water collected during the 25-year, 24-hour storm event to design operation elevation (EL. 235)

Methodology:  
1.) Use the volume of runon (VR) from the Freeboard Volume Calculation
  (Refer to attached calculation sheet)

 VR = 456,400 ft3

2.) Use pump capacity rating to determine amount of time to lower the water level in both
basins to EL. 235
-Assume one pump is operational for each pond

Pump Rate = 2,750 gallons per minute (gpm)

 VR = 3,414,109 gallons

Time =  VR

(Pump Rate)*2

Time = 621 min
= 10.3 hr
= 0.4 days

Conclusion: It will take approximately 10 hours to pump out the storm water to restablish
freeboard after the 25-year, 24-hour storm event.  
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