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1.0 INTRODUCTION 

 

Entergy Arkansas, Inc. (Entergy), operates the Independence plant located approximately 

2 miles southeast of Newark, Arkansas. The plant utilizes two recycle ponds, hereafter referred 

to as the East and West Recycle Ponds, for, among other things, the management of bottom ash 

transport water. Pursuant to §257.60 of Title 40 Code of Federal Regulations (40 CFR) Part 257, 

existing coal combustion residual (CCR) surface impoundments must be constructed such that a 

separation distance of 1.52 meters (5 ft) is maintained between the base of the pond units and the 

uppermost aquifer or such that there will not be an intermittent, recurring, or sustained hydraulic 

connection between any portion of the base of the CCR unit and the uppermost aquifer due to 

normal fluctuations in groundwater elevations including the seasonal high water table. This 

report presents the findings of an evaluation of the East and West Recycle Ponds in support of 

the location restriction requirements of §257.60.  

 

2.0 SITE DESCRIPTION 

 

The East and West Recycle Ponds are shown on Figure 1 (all figures are located in 

Appendix A). The East Recycle Pond has an approximate surface area of 6.2 acres and the West 

Recycle Pond has an approximate surface area of 6.8 acres1. Based on surveys completed during 

June 2018, the East Recycle Pond has a maximum depth of 20 ft below ground surface (ft bgs) 

and the West Recycle Pond has a maximum depth of 18 ft bgs. The typical water level elevation 

in the recycle ponds is approximately 235 ft North American Vertical Datum of 1988 (NAVD88) 

based on field observations during June 2018. At the time of this evaluation, the West Recycle 

Pond was being drained for maintenance. Drained water from the West Recycle Pond was being 

pumped into and stored in the East Recycle Pond. Topography surrounding the East and West 

Recycle Ponds is generally flat-lying, with ground surface elevations ranging from 

approximately 234 to 239 ft NAVD88, as shown on Figures 1 and 2. 

                                                 
1 Pond surface areas were estimated based on the water level (East Recycle Pond) and water level line (West 

Recycle Pond) during field activities in June 2018. 
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3.0 UPPERMOST AQUIFER ELEVATION 

 

The uppermost aquifer in the region is the Mississippi River Valley alluvial aquifer 

(hereafter referred to as the “Aquifer”). The Aquifer is comprised of unconsolidated Quaternary 

alluvial and terrace deposit sands and gravels that generally grade upward to clays and silts, 

which form a confining unit over the Aquifer. At the plant, the Aquifer is bounded below by 

Paleozoic rocks and associated residuum. During periods when recharge to the Aquifer is the 

greatest and the demand is low, groundwater is under confined conditions at the plant. As such, 

the elevation of the Aquifer is defined by the maximum elevation of the underlying 

water-bearing sands and gravels. Based on a review of geotechnical data and lithological 

descriptions of soil borings advanced at the perimeter of the recycle ponds, the maximum 

elevation of the Aquifer lies at 213 ft NAVD88. The geotechnical data and soil boring logs 

reviewed as part of this evaluation are included in Appendix B.  

 

4.0 POND DEPTH ELEVATIONS 

 

The East Recycle Pond bottom was profiled by a geophysical survey performed by 

GeoView, Inc., of St. Petersburg, Florida (Appendix C). Based on this survey, the minimum 

elevation of the East Recycle Pond lies at 220 ft NAVD88. The exposed pond bottom of the 

drained West Recycle Pond was surveyed by B&F Engineering, Inc., of Hot Springs, Arkansas 

(Appendix D). Based on this survey, the minimum elevation of the West Recycle Pond lies at 

222 ft NAVD88. Cross-section views of the East and West Recycle Pond bottom profiles relative 

to the underlying lithology are provided as Figures 3 and 4 (Appendix A).  

 

5.0 CONCLUSIONS 

 

Based on a review of the available documentation in this report, both the East and West 

Recycle Ponds at the Entergy Independence plant meet the location restriction requirements of 

§257.60. 
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Well Construction Diagrams and Soil Boring Logs 









































 
Geotechnical Data 







TABLE 1
FTN/ENERGY INDEPENDENCE/AR

SUMMARY OF SOIL DATA

Sample Sample Sample USCS Soil Delivered Atterberg Grain Size Distribution Specific Moisture/Density Relationship Additional Tests
Type Identification Depth Classification Moisture Limits % Finer % Finer % Finer Gravity Standard Proctor Comments

(ft.) (%) LL PL PI 3/4" #4 #200 Dry Density (pcf) Moisture (%) (See Notes)
B RP-4D 38-39 GP-GM -- NP NP NP 78 31 5 -- -- -- DS
B RP-4D 64 5-67.4 SP -- NP NP NP 100 97 4 -- -- -- DS
B RP-4D 76.2-78 SM -- NP NP NP 100 100 15 -- -- -- DS
B RP-5 27-28 SP-SM -- NP NP NP 100 79 8 -- -- -- DS
B RP-8D 53-60 SP-SM -- NP NP NP 98 91 7 -- -- -- DS

NOTES: LL= LIQUID LIMIT T = TRIAXIAL TEST
PL= PLASTIC LIMIT U = UNCONFINED COMPRESSION TEST
PI= PLASTIC INDEX C = CONSOLIDATION TEST

SL= SHRINKAGE LIMIT DS = DIRECT SHEAR TEST
UW= UNIT WEIGHT PERM = PERMEABILITY

August 2018  18103172
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1.0 Introduction 

A marine geophysical survey was conducted on the east recycle pond 

located at the Independence Steam Electric Station in Independence County, 

Arkansas. The purpose of the study was to map the bottom elevation eastern pond. 

The east recycle pond was approximately 720 by 350 feet in size. The western 

pond was not accessible at the time of the survey due to the pond being drained of 

water. The survey was conducted on June 12 and 13, 2018. The location of the 

geophysical survey area is provided on Figures 1 and 2.  

2.0 Description of Geophysical Investigation 

The geophysical survey was conducted using a sub-bottom profiling towfish. 

The sub-bottom data was collected using an Edgetech 3100 system with a 216 

towfish. The Edgetech system is a full Spectrum CHIRP imaging system. A 

frequency range of 2-16 kHz was used. During the survey, the towfish was situated 

1.0 feet below the surface of the water. The high-power, low-frequency system was 

chosen to map the original pond bottom. The equipment was mounted to an 

unmanned, portable pontoon boat. The boat was pulled using ropes along each 

transect line. Photographs showing the equipment configuration are provided in 

Appendix 2.  

The data was collected on east/west oriented transects spaced approximately 

50 feet apart. The positions of the geophysical transect lines were recorded using a 

differential Trimble Geo6000 Global Positioning System (GPS). Real time 

differential corrections were applied to the GPS positions.  

The data was processed using Edgetech Discover software. The two way 

travel time distances to the pond bottom were digitized and depths/elevations were 

calculated using a velocity of 4,921 feet per second.  

The digitized elevations were exported into an Excel spreadsheet and 

converted for use in Surfer. The coordinates were converted to Arkansas North 

State Plane, NAD2011 (US Survey feet) using Trimble Pathfinder and the 

elevations were converted to State Plane NAVD88 using a topographic site survey 

provided by FTN.   
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3.0 Survey Results  

Results of the survey were able to provide accurate sub-bottom information 

for the elevation of the bottom of the east recycle pond. A contour map showing 

the elevation of the bottom of the pond is shown on Figure 1.  

 In general, the bottom elevation of the pond was approximately 220 to 221 

feet. No valid data was able to be collected in the far southern or northwestern 

portion of the pond due to the shallow water. 

 A discussion of the limitations of the geophysical methods used in this 

investigation is provided in Appendix 3. 
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APPENDIX 3 

LIMITATIONS 

Edgetech 3100 XS system 

The 3100- Sub-bottom Profiling System is a Full Spectrum CHIRP imaging 

system. It was used with a SB-216S towfish. The 3100- system uses specially 

designed transmitters with low Q wideband characteristics best suited for CHIRP 

transmissions. Two hydrophones are installed in the tow vehicle to reduce acoustic 

scattering from the sides. This results in a narrower across track beam pattern, 

enabling the 3100 to have both high resolution and ample depth of penetration. For 

this survey, GeoView mounted the fish directly under the center of the tow raft. A 

GPS antenna was mounted directly over the transducer.  

Limitations of geophysical data 

The marine environment, together with its boundaries, forms a remarkably 

complex medium for the propagation of sound. Both signal loss and interference 

result from interactions with boundaries and components within the water column, 

causing the source to be delayed, distorted and weakened. The main components 

affecting sound propagation are spreading loss and attenuation loss. 

The ability of geophysical to collect interpretable information at a project site 

is limited by the attenuation (absorption) of the geophysical signal by underlying 

earth materials. Once the geophysical signal has been attenuated at a particular 

depth, information regarding deeper geological conditions will not be obtained. 

Geophysical data can only resolve subsurface features that have a sufficient density 

contrast between the feature in question and surrounding earth materials. If an 

insufficient contrast is present, the subsurface feature will not be identified.  

GeoView can make no warranties or representations of geological conditions 

that may be present beyond the depth of investigation or resolving capability of the 

geophysical equipment or in areas that were not accessible to the geophysical 

investigation. 
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