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1.0 Objective

The purpose of this Location Restriction Evaluation Report (LRER) is to evaluate compliance
with EPA Coal Combustion Residuals (CCR) regulations at the American Electric Power –
Oklaunion Power Station Ash Pond (Permit No. 3555050).  If information is found to be
inadequate or out of compliance with the updated EPA CCR Regulations, recommendations to
correct the areas of non-compliance shall be made.

2.0 Background Information

2.1 Facility Description

The AEP Oklaunion Power Station (Site) is located approximately two miles south of the
junction of Texas Farm to Market Road 433 and Texas Farm to Market Road 3430 and
approximately four miles southwest of Oklaunion, Wilbarger County, Texas. A site location map
showing the general location of the facility on a 7.5 minute topographic map is presented in
FIGURE 1.  An aerial map showing the location of the units at the facility is shown in FIGURE 2.

2.2 Description of CCR Unit

2.2.1 Embankment Configuration

The FGD Sludge Pond was constructed in 1987.The embankment was constructed with clay
material at a 3:1 slope.  The pond is approximately 21.2 acres with a berm crest height of 1214
amsl and a depth of 24 feet (Groundwater Potentiometric Surface Map, Terracon, October
2014)1.

2.2.2 Area/Volume

The pond is approximately 21.2 acres with a crest height of 1214 amsl and has a depth of 24
feet (Groundwater Potentiometric Surface Map, Terracon, October 2014)1.

2.2.3 Construction and Operational History

The FGD Sludge Pond was constructed in 1987.  It is used for the management of bottom ash
from the coal combustion operations on site.  The pond is approximately 25 feet deep with a
berm crest height of 1214 amsl.  The embankment was constructed with 3:1 slopes
(Groundwater Potentiometric Surface Map, Terracon, October 2014)1.
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2.2.4 Surface Water Control

Outfall S001 is located near the southwest corner of the property at the point where Diversion
ditch 1 and Diversion Ditch 2 converge.  This outfall receives runoff from the HVDC facility and
switchyards.  Due to storm water pollution prevention controls and practices, there is only a
limited potential for pollutants to be present at Outfall S001.

Stormwater runoff from the Oklaunion Power Station site enters an unnamed tributary of Boggy
Creek.  From Boggy Creek, flow continues to Beaver Creek and finally, reaches the Wichita
River below Diversion Lake in Segment No. 0214 off the Red River Basin (AEP, TPDES Multi-
Sector General Stormwater Pollution Prevention Plan, November 2011)2.

2.3 Previous Investigations

Geotechnical
§ Groundwater Monitoring System Installation Report, Terracon, Revised January 2011

Groundwater and Other Environmental
§ Well Installation Report, Terracon, January 2010

2.4 Hydrogeologic Setting

Groundwater occurs through a slow infiltration rate ranging at various depths across the site.
Based on field observations of continuous sampling and drill cuttings, groundwater appears to
be entering the wells through thin silt seams and the bedding planes of the clays and claystone.
The presence of shallow groundwater in some areas may also be influenced by the on-site
evaporation ponds.

Groundwater was occasionally present within the upper unconsolidated soils; however, this
perched zone appears to be discontinuous across the site. Groundwater across the site was
encountered within very thin seams of the claystone or after reaching a target depth and
allowing water to enter the boring over a period of time.  When a potential water bearing unit
was encountered while drilling, the boring was temporarily terminated, left open, and checked
periodically to observe if groundwater was entering into the boring. However, groundwater did
not always infiltrate into the monitoring wells at the same depths due to the anisotropic nature of
the bedrock (Terracon Consultants, Inc., Oklaunion AEP Groundwater Monitoring System
Installation Report, Revised January 2011)2.

2.4.1 Climate

Vernon, TX receives an average of 28 inches of rainfall annually with peak precipitation during
the months of March through June.  The average temperature annually ranges from 50°F to
78°F (http://www.usclimatedata.com/climate.php?location=USTX1404)4.
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2.4.2 Regional and Local Geologic Setting

Soils
According to the USDA Soil Survey of Wilbarger County, Texas (October, 2009), the
predominant soil in the vicinity of the site is the Rotan clay loam (Ab).  The Clairmont clay loam
(Lo), Vernon clay loam (VcC), Knoco-Badland complex (Vx), and Wichita clay loam (WcB) are
also present near the landfill but to a lesser extent.   A majority of the soils in the vicinity of the
site have been altered or removed during site development.

The Rotan consists of a reddish silty clay loam greater than 80 inches thick. The Rotan is well
drained with a low to moderately high water capacity.  The depth to water table is greater than
80 inches (Terracon Consultants, Inc., Oklaunion AEP Groundwater Monitoring System
Installation Report, Revised January 2011)3.

Geology
The facility is located in an area underlain by the Permian age Clearfork Group, which is the
major geologic formation outcropping in this area.  The Clearfork Group consists of mudstone,
siltstone, sandstone, dolomite, limestone, and gypsum. The group is comprised mostly of a
mudstone that is commonly silty and is a brownish-red with minor gray color content.
Calcareous nodules are abundant in the lower part and vertebrate fossils are locally common.
Some inter-bedded, bluish-gray siltstone units, 1 to 3 feet in thickness, are found throughout the
group. The group is locally dolomitic in the upper part of the unit. The sandstone in the group is
found to be reddish-brown, very fine grained to fine grained, locally conglomeratic, cross-
bedded, lenticular, and thin-bedded as channel fill.  Dolomite is found in units 2 inches to 1 foot
thick, mostly in upper the third of the Clear Fork Group. A gray limestone is found in thin
discontinuous beds in the lower part. A white satin spar and alabaster gypsum are found as thin
lenses and veins in the uppermost part of the group. The Clear Fork Group has a thickness of
1,200 to 1,400 feet (Terracon Consultants, Inc., Oklaunion AEP Groundwater Monitoring
System Installation Report, Revised January 2011)3.

2.4.3 Surface Water and Surface Water – Groundwater Interactions

The Red River Basin is the watershed of the region that includes Wilbarger County. Surface
drainage within the area is provided by perennial and intermittent creeks flowing to the northeast
into the Red River.  The site is drained primarily to the south toward the perennial stream Boggy
Creek. The general topographic gradient (from high to low) for the eastern ¾ of the site is to the
southwest. The topographic gradient of the southeast ¼ of the site is to the northwest. There
appears to be a topographic low trending from the northwest to the south central region of the
site (flowing south) (Terracon Consultants, Inc., Oklaunion AEP Groundwater Monitoring
System Installation Report, Revised January 2011)3.
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2.4.4 Water Users (onsite and nearby offsite wells, surface water intakes)

According to the Texas Water Well Report Viewer (v3.4) map (FIGURE 10) there are no water
wells in the vicinity of the CCR unit.

3.0 Required Isolation from Uppermost Aquifer

3.1 Aquifer Description and Piezometric Analysis

On May 2016 AEP submitted to the Texas Commission on Environmental Quality (TCEQ) the
results of a groundwater classification evaluation conducted by ARACADIS U.S., Inc. at the
AEP Oklaunion Power Station.  This evaluation was conducted to determine if the upper most
water-bearing unit at the site meets the definition of an “aquifer”.  The EPA coal combustion
residual regulations given in Title 40, Code of Federal Regulations (CFR) Part 257.53 define an
aquifer as “a geologic formation, group of formations, or portion of a formation capable of
yielding useable quantities of groundwater to wells or springs”, and an uppermost aquifer is
defined as “the geologic formation nearest the natural ground surface that is an aquifer, as well
as lower aquifers that are hydraulically interconnected with this aquifer within the facility’s
property boundary.  Upper limit is measured at a point nearest the natural ground surface to
which the aquifer rises to during the wet season.”  Useable groundwater is defined in TCEQ
document “Groundwater Classification, RG-366/TRRP-8” as (1) naturally occurring background
total dissolved solids (TDS) concentrations  ≤ 10,000 milligrams per liter, and (2) well yield ≥
150 gallons per day (gpd) from a 4-inch diameter well.

The results of the groundwater investigation determined the uppermost water-bearing unit does
not meet the definition of an aquifer as defined in Title 40 CFR Part 257.53 due to the low
measured permeability (<1x10-5), low well yield (<150 gpd) , and absence of documented use
(i.e. no water wells)in the Site area.  The high TDS concentration (ave. >10,000 mg/L) also
support the conclusion that the uppermost water bearing unit at the Site is not a usable
groundwater resource.  (ARCADIS, Oklaunion Groundwater Classification Report, April 27,
2016)5.

In July 11, 2016 correspondence the TCEQ concurred with the Groundwater Classification
Evaluation that the uppermost groundwater bearing unit at the site is a class 3 groundwater
resource.

The current groundwater monitoring system at the Oklaunion facility consists of 22 groundwater
monitoring wells ranging in depths from 23 ft. to 78ft.  The monitoring wells are installed in the
Clearfork Group which consists of mudstone, siltstone, sandstone, dolomite, limestone, and
gypsum.  Groundwater across the site was encountered within very thin seams of the claystone
or after reaching a target depth and allowing water to enter the boring over a period of time.
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The wells are labeled AD-01 through AD-22.  These 22 wells are not usable for compliance with
the CCR regulations as the wells are not located within a usable aquifer.

3.2 Compliance

Based on the Oklaunion Groundwater Classification Report dated April 2016, it was determined
the uppermost water-bearing unit does not meet the definition of an aquifer.  The uppermost
water-bearing unit at the site is classified as a class 3 groundwater resource.  FGD Sludge Pond
does meet the five foot separation requirements set forth by 40 CFR 257 §257.60.

4.0 Wetlands Impact

4.1 Review of Local Wetlands

According to 40 CFR 232 §232.2, Wetlands means those areas that are inundated or saturated
by surface or ground water at a frequency and duration sufficient to support, and that under
normal circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions. Wetlands generally include swamps, marshes, bogs, and similar
areas.  The CCR unit was not identified to be located within any wetland regions according to
the National Wetlands Inventory (NWI) (FIGURE 6).

4.2 Compliance

Since there are no wetlands identified by NWI on the CCR site, the site meets the requirements
set by 40 CFR 257 §257.61.

5.0 Fault Area

5.1 Description of Regional Geologic Structural Features and Tectonic History

The facility is located in an area underlain by the Permian age Clearfork Group, which is the
major geologic formation outcropping in this area.  The Clearfork Group consists of mudstone,
siltstone, sandstone, dolomite, limestone, and gypsum. The group is comprised mostly of a
mudstone that is commonly silty and is a brownish-red with minor gray color content.
Calcareous nodules are abundant in the lower part and vertebrate fossils are locally common.
Some inter-bedded, bluish-gray siltstone units, 1 to 3 feet in thickness, are found throughout the
group. The group is locally dolomitic in the upper part of the unit. The sandstone in the group is
found to be reddish-brown, very fine grained to fine grained, locally conglomeratic, cross-
bedded, lenticular, and thin-bedded as channel fill.  Dolomite is found in units 2 inches to 1 foot
thick, mostly in upper the third of the Clear Fork Group. A gray limestone is found in thin
discontinuous beds in the lower part. A white satin spar and alabaster gypsum are found as thin
lenses and veins in the uppermost part of the group. The Clear Fork Group has a thickness of
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1,200 to 1,400 feet (Terracon Consultants, Inc., Oklaunion AEP Groundwater Monitoring
System Installation Report, Revised January 2011).

5.2 Compliance

The FGD Sludge Pond is not located within 200 feet from the outermost damage zone of a fault
that has had displacement in Holocene time (FIGURE 7).  The site is in compliance with 40 CFR
257 §257.62.

6.0 Seismic Impact Zone

6.1 Seismic Impact Zone – Definition and Regional Information

Seismic impact zone means an area having a 2% or greater probability that the maximum
expected horizontal acceleration, expressed as a percentage of the earth’s gravitational pull (g),
will exceed 0.10 g in 50 years as defined by 40 CFR 257 §257.53.  The site is not located within
a seismic impact zone (FIGURE 8).

6.2 Compliance

FGD Sludge Pond is not located in a seismic impact zone.  The site is in compliance with 40
CFR 257 §257.63.

7.0 Unstable Areas

7.1 Unstable Areas – Definition and Review of Local Conditions

Unstable area means a location that is susceptible to natural or human induced events or forces
capable of impairing the integrity, including structural components of some or all of the CCR unit
that are responsible for preventing releases from such unit. Unstable areas can include poor
foundation conditions, areas susceptible to mass movements, and karst terrains as defined by
40 CFR 257 §257.64.

Applicability – Owners or operators of existing or new CCR surface impoundments or any lateral
expansion of a CCR unit must not be located in an unstable area.  The owner or operator must
consider the following factors, at a minimum, when determining whether an area is unstable: (1)
On-site or local soil conditions that may result in significant differential settling; (2) On-site or
local geologic or geomorphologic features; and (3) On-site or local human-made features or
events (both surface and subsurface).  The following sections analyze each of these factors as
they relate to the surface impoundment.
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7.1.1 – On-Site and Local Soil Conditions

The site geology, soil conditions and geomorphology features at the Oklaunion facility do not
meet the criteria for unstable conditions.  Unstable conditions are usually associated with
geological conditions such as Karst features.  Characteristic physiographic features associated
with Karst terrain such as sinkholes, sinking streams, caves, large springs, and blind valleys are
not present on the site. Section 2.3.2 of this document describes the local and regional soil
properties. FIGURE 9 is a soil map of the CCR unit.

7.1.2 – On-Site or Local Geologic or Geomorphic Features

A wide range of hydrogeologic and geotechnical studies were conducted in support of the
existing surface impoundment at the Facility.  Based on the site specific studies, as well as
published local and regional geologic and geomorphic information, there are no known on-site
or adjacent geologic or geomorphic features which could adversely affect the stability of the
surface impoundment as defined by 40 CFR 257 §257.64.  Information regarding the
hydrogeologic, geologic and geotechnical conditions in the vicinity of the site are described in
detail in Section 2.3.2 of this document.

7.1.3 – On-Site or Local Human-Made Features or Events Affecting Stability

Based on the site specific observations, as well as, published local and regional information,
there are no known on-site or local human-made features or events which could adversely
affect the stability of the surface impoundment as defined by 40 CFR 257 §257.64.

7.2 Compliance

Looking at previous investigations, including slope stability analysis, hydrogeologic, and
geotechnical reports, the site is not located in an unstable area.  The site is in compliance with
40 CFR 257 §257.64.

8.0 Summary & PE Certification

8.1 Summary

The Oklaunion facility is located in an area underlain by the Permian age Clearfork Group.  The
Clearfork Group consists of mudstone, siltstone, sandstone, dolomite, limestone, and gypsum.
Based on the Oklaunion Groundwater Classification Report dated April 2016, it was determined
the uppermost water-bearing unit does not meet the definition of an aquifer.  The uppermost
water-bearing unit at the site is classified as a class 3 groundwater resource.  Based on the
groundwater classification at the site FGD Sludge Pond meets the five foot separation
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NOTE:
MAP DEPICTED ON THIS FIGURE IS
TITLED "TECTONIC MAP OF TEXAS"
PUBLISHED BY BUREAU OF
ECONOMIC GEOLOGY / THE
UNIVERSITY OF TEXAS AT AUSTIN
AND PUBLISHED IN 1997.
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500' OFFSET

PROPERTY BOUNDARY

1/2 MILE OFFSET

1 MILE OFFSET

2 MILE OFFSET

NOTES:
1. PROPERTY OFFSETS ARE SHOWN

FOR REPRESENTATIVE PURPOSES
ONLY.

2. NO WATER WELLS WERE
DISCOVERED DURING A SEARCH OF
AREAS LOCATED WITHIN THE SHOWN
PROPERTY OFFSETS.



Appendix 1
Boring & Monitoring Well Installation Logs
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Monitoring Well Installation Logs
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