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1. Objective 

This report was prepared by ARCADIS U.S., Inc. (ARCADIS) for American Electric 
Power Service Corporation (AEP) to assess the adequacy of the groundwater 
monitoring well network included in the Coal Combustion Residual (CCR) 
requirements, as specified in Code of Federal Regulations (CFR) 40 CFR 257.91, for 
the existing landfill (CCR Unit) at the AEP J. Robert Welsh Generating Plant (Plant) 
located at 1187 County Road 4865 in Pittsburg, Titus County, Texas (Figure 1).  The 
CCR requirements include an evaluation of the adequacy of the groundwater 
monitoring well network to characterize groundwater quality up and down gradient of 
the CCR unit. 

Three regulated CCR units associated with the Plant were identified for review, which 
include the primary bottom ash pond, existing landfill, and bottom ash storage pond 
(Figure 2).  This report summarizes the evaluation of the groundwater monitoring well 
network in the uppermost aquifer at the existing landfill (landfill).  The evaluation of 
location restriction criteria is not included in this report and will be completed under 
separate cover. 

This evaluation included a review of AEP-provided data associated with previously 
completed subsurface investigation activities in the vicinity of the landfill CCR unit, as 
well as publicly-available geologic and hydrogeologic data.  This report also presents 
the current Conceptual Site Model based on all documents reviewed and will further 
describe the uppermost aquifer, include an evaluation of the adequacy of the existing 
monitoring well network, and provide recommendations for monitoring well 
augmentation, as necessary. 
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2. Background Information

This section provides background information for the AEP Welsh Generating Plant 
landfill. 

2.1 Facility Location Description 

The AEP J. Robert Welsh Plant is located in southern Titus County, approximately 8 
miles northeast of Pittsburg, Texas, and approximately two miles northwest of Cason, 
Texas.  The landfill CCR unit is located approximately 2,000 feet southwest of the Plant 
generating units, directly south of the primary bottom ash pond CCR unit, and 
approximately 800 feet west of the Welsh Reservoir (Figures 1 and 2). 

2.2 Description of Landfill CCR Unit 

The following section will discuss the embankment configuration, area, volume, 
construction and operational history, and surface water control associated with the 
landfill. 

2.2.1 Embankment Configuration 

The landfill was placed into operation in approximately 1977, and is located in a 
topographically high area south of the primary bottom ash pond.  The landfill is 
approximately 40 acres in size, and is located directly above native clayey soils.  The 
base of the landfill ranges in elevation from approximately 355 feet amsl on the west 
side to 345 feet amsl on the east side.  These landfill base elevations were confirmed 
by soil borings installed through the landfill in 2014 (ETTL, 2015). 

The western two thirds of the landfill is used as a temporary storage and processing 
area for marketable CCR that is sold for beneficial reuse including road base material. 
The eastern third of the landfill is an approximate 13-acre active ash disposal area 
where ash is placed above the base of the landfill to a top surface elevation that 
currently ranges from approximately 364 to 380 feet amsl.   

Ash material had previously been placed into the landfill against an earthen 
embankment with 2:1 side slopes (2 feet horizontal, 1 foot vertical).  However, to 
reduce the potential for slope failure, the side slopes of the landfill embankment were 
re-graded to 3:1 (3 feet horizontal, 1 foot vertical) in 2010.   
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2.2.2 Area/Volume 

The landfill occupies an area of approximately 40 acres.   A capacity analysis of the 
landfill was conducted by AEP in 2008 (AEP, 2008).   The capacity analysis concluded 
the landfill has a maximum ash storage capacity of approximately 1,770,000 cubic 
yards beyond April 2008.  Based on soil borings installed through the landfill (ETTL, 
2015), the maximum ash thickness is approximately 33 feet, and the average ash 
thickness within the 40-acre landfill is approximately 20 feet.  This corresponds to a 
current ash volume of approximately 800 acre-feet (1,290,000 cubic yards).  

2.2.3 Construction and Operational History 

The AEP J. Robert Welsh Plant began operations in 1977 with three coal-fired 
generating units (Units 1, 2, and 3).  Throughout the life of the generating plant, CCR 
materials (fly ash, bottom ash, economizer ash) have been generated.  All of these 
byproducts were stored in the primary bottom ash pond and in the landfill that was 
constructed in the late 1970’s.  In 2000, the 22-acre bottom ash storage pond was 
installed south of the landfill (Figure 3). 

The landfill received fly ash, bottom ash, and economizer ash from the generating 
plant.  The ash was sluiced to the landfill between approximately 1982 and 2000.  
Currently, dry ash is trucked to the landfill.  The landfill is also utilized for disposal of 
ash dredged from the bottom ash storage pond that was constructed in 2000.  The ash 
is currently stored in the eastern third of the landfill, and the western two thirds of the 
landfill is currently used as a temporary storage and processing area for marketable 
ash material that is sold for beneficial reuse, loaded into trucks, and transported offsite 
for reuse (highway road base, etc.). 

2.2.4 Surface Water Control 

Surface water flow within the landfill is controlled by drainage ditches at the north and 
east toes of the landfill.  Surface water in the drainage ditches flows to a culvert at the 
northeast corner of the landfill, then discharges into the primary ash pond directly north 
of the landfill. 

2.3 Previous Investigations 

The initial soils investigation for the site was provided in a 1973 report prepared by 
McClelland Engineers, Inc. entitled “Soils Investigation, Welsh Power Plant, Cason, 
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Texas”.  This investigation included advancement of soil borings in the primary bottom 
ash pond area, and geotechnical soil testing to characterize the area encompassed by 
the primary bottom ash pond.  

In 2001, five monitoring wells (AD-1 through AD-5) were installed in the area of the 
primary bottom ash pond and bottom ash storage pond to obtain hydrologic data for 
the uppermost water-bearing unit.  Twelve additional monitoring wells (AD-4a, AD-4b, 
AD-4c, AD-6 through AD-14) were installed in the area of the primary bottom ash pond, 
bottom ash storage pond, and landfill by Eagle Environmental Services in 2009 to 
obtain more detailed hydrologic data for the uppermost water-bearing unit.  Monitoring 
well completion diagrams are provided in Appendix A. 

In 2015, ETTL conducted a Geotechnical Investigation of the Landfill (ETTL, 2015).  
The report concluded the risk of slope failure due to liquefaction is very low, and 
recommended regrading of the top surface of the existing ash at the southeast corner 
of the landfill to eliminate ponding of surface water.  The report also recommended 
dredged ash be spread out to drain water prior to placement in the landfill, 
emplacement of a 3-foot-thick clay cap on the existing side slopes in the eastern third 
of the landfill on a 3:1 slope (3 feet horizontal, 1 foot vertical), and improve drainage 
along the toe of the eastern third of the landfill using either horizontal drains at the toe 
of the slope or trenches containing perforated pipe with a geotextile cover. 

In December 2015, Auckland Consulting further expanded the groundwater monitoring 
well system at the Plant by installation of monitoring wells AD-15 through AD-18 
(Auckland Consulting, 2016).  Monitoring well completion diagrams are provided in 
Appendix A. 

2.4 Hydrogeologic Setting 

The site area is located within the West Gulf Coastal Plain.  Cretaceous formations 
crop out in belts that extend in a northeasterly direction parallel to the Gulf of Mexico, 
and dip gently southeast.  The Site is located on the outcrop of the Eocene-age 
Recklaw Formation, which consists of very fine to fine grained sand and clay (Flawn, 
1966).   

These features are further illustrated on five lines of cross section that were prepared 
through the landfill area, with three lines trending from west to east (A-A’; B-B’; C-C’), 
and the other two lines trending from north to south (D-D’; E-E’).  The cross section 
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location map is included as Figure 3 and the lines of cross section are included as 
Figure 4 (A-A’) through Figure 8 (E-E’). 

2.4.1 Climate and Water Budget 

The climate of Titus County, Texas is moist subhumid.  The average January 
temperature is 45˚ Fahrenheit (F), and the average July temperature is 82.9˚F.  The 
mean annual growing season is 228 days (Broom, 1965).   Average annual 
precipitation (including liquid water equivalent from snowfall) is approximately 47 
inches according to weatherdb.com.  

2.4.2 Regional and Local Geologic Setting 

The Site is located on the outcrop of the Eocene-age Recklaw Formation, which 
consists of very fine to fine grained sand and clay (Flawn, 1966).  The Recklaw 
Formation attains a thickness of approximately 110 feet in Titus County, and is 
underlain by the Eocene-age Carrizo Sand which consists of fine to coarse sand, silt, 
and clay (Broom, 1965).  In the topographically low areas underling the Welsh 
Reservoir to the east of the landfill, Quarternary alluvial sediments associated with 
Swauano Creek are present (Flawn, 1966). 

Detailed regional geologic characterization can be found in several published reports 
including Texas Water Commission Bulletin  6517 “Ground-Water Resources of Camp, 
Franklin, Morris and Titus Counties, Texas” (Broom, 1965), and The University of 
Texas at Austin Bureau of Economic Geology “Geologic Atlas of Texas – Texarkana 
Sheet” (Flawn, 1966). 

Detailed regional and site geologic characterization can be found in the 2015 ETTL 
report entitled “Geotechnical Investigation, Phase 1 Landfill Seepage Evaluation and 
Vertical Expansion, Pittsburg, Texas” (ETTL, 2015). 

2.4.3 Surface Water and Surface Water Groundwater Interactions 

The Site is generally less than one-half mile from Swauano Creek, which was dammed 
near the southern end of the site during plant development to form the Welsh 
Reservoir.  Groundwater flow direction at the Site is generally from west to east, 
following surface topography towards the Welsh Reservoir.  The Welsh Reservoir is 
likely a gaining surface water feature, and groundwater elevations on site are higher 
than the normal stage elevation of the Welsh Reservoir (approximately 320 feet amsl). 
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Figure 9 and Figure 10 are potentiometric surface maps for the uppermost aquifer at 
the Site based on March 2016 and February 2017 water level data, respectively.  
Water level elevations in the Site monitoring wells are summarized on Table 1.   As 
shown on Figures 9 and 10, a hydraulic ridge is present in the uppermost aquifer in 
the area of monitoring well AD-12 at the west end of the landfill.   Shallow groundwater 
flow often follows surface topography, and the hydraulic ridge location corresponds to a 
topographically high area of the Site.  Shallow groundwater flow direction at the landfill 
is northeasterly to easterly toward the Welsh Reservoir at an average hydraulic 
gradient of approximately 0.01 foot per foot.  Shallow groundwater flow directly west of 
the landfill in the area of monitoring well AD-17 is westerly toward a topographically 
low-lying area west of monitoring well AD-17. 

2.4.4 Water Users 

A water well inventory conducted by Banks Information Solutions showed one water 
well within a ½-mile radius of the Site (Banks, 2013).   The water well is located on-site 
to the northwest (up gradient) of the landfill, and was installed for Southwestern Electric 
Company in 1974 with screens from 515 to 535 feet below ground surface, and 
plugged at a later date.    
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3. Groundwater Monitoring Well Network Evaluation

The existing monitoring well network present at the Site was evaluated to determine if 
any of the wells were viable for continued use as part of the groundwater monitoring 
well network or also retained as part of a larger groundwater hydraulic monitoring well 
network.  The hydrogeologic conditions were also evaluated to determine if the 
uppermost aquifer unit has an effective well network.  The evaluation was completed in 
accordance with 40 CFR 257.91 to have an established monitoring well network that 
effectively monitors the uppermost aquifer upgradient and down gradient of the Site.  
The upgradient wells represent background groundwater quality and the down gradient 
wells are to be placed down gradient of the CCR unit boundary to monitor water 
quality.   

3.1 Hydrostratigraphic Units 

3.1.1 Horizontal and Vertical Position Relative to CCR Unit 

Geologic data from soil borings and monitoring wells installed at the site show the 
uppermost aquifer in the area of the landfill is a very fine to fine grained clayey and silty 
sand stratum with an average thickness of approximately 10 feet that is located 
between an average elevation of approximately 325 and 335 feet amsl (Appendix A).  
The base of the landfill is at an elevation of approximately 345 to 355 feet amsl.  This 
separation distance is further illustrated on cross section B-B’ (Figure 5) and cross 
section D-D’ (Figure 7).   

3.1.2 Overall Flow Conditions 

Groundwater is recharged from regional precipitation infiltration and locally from ash 
pond use.  The uppermost aquifer (clayey and silty sand) is expected to have a 
hydraulic conductivity of approximately 10-4 centimeters per second (Fetter, 1980).   
Based on the hydraulic conductivity and saturated thickness (approximately 10 feet), 
the yield of the uppermost aquifer is anticipated to exceed the TCEQ non-useable 
(Class 3) limit of 150 gallons per day (TCEQ, 2010). 

Available groundwater elevations are summarized on Table 1 for 2011 through 2017.  
The most recent comprehensive groundwater data set from February 2017 is depicted 
on Figure 10.  A hydraulic ridge is present in the uppermost aquifer in the area of 
monitoring well AD-12 at the west end of the landfill.   The hydraulic ridge extends 
northerly from AD-12 toward monitoring well AD-18, which is located hydraulically 
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sidegradient of the landfill.  Shallow groundwater flow direction at the landfill is easterly 
toward the Welsh Reservoir at an average hydraulic gradient of approximately 0.01 
foot per foot.  Shallow groundwater flow directly west of the landfill in the area of 
monitoring well AD-17 is westerly toward a topographically low-lying area west of 
monitoring well AD-17. 

3.2 Uppermost Aquifer 

3.2.1 CCR Rule Definition 

The CCR rule definitions for an aquifer and the uppermost aquifer as specified in 40 
CFR 257.53 indicates an aquifer is a geologic formation capable of yielding usable 
quantities of groundwater to wells or springs while 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 to the natural 
groundwater surface to which the aquifer rises during the wet season. 

3.2.1.1 Common Definitions 

An aquifer is commonly defined as a geologic unit that stores and transmits water 
(readily or at sufficient flow rates) to supply wells and springs (USGS, 2015; Fetter, 
2001).  The uppermost aquifer is considered the first encountered aquifer below the 
CCR unit. 

3.2.2 Identified Onsite Hydrostratigraphic Unit 

The identified on-Site hydrostratigraphic unit in the area of the landfill is the very fine to 
fine grained clayey and silty sand stratum that is located between an elevation of 
approximately 325 and 335 feet amsl.  This unit is not used locally for groundwater 
supply or industrial water use, but meets the TCEQ definition of a useable aquifer. 

3.3 Review of Existing Monitoring Well Network 

3.3.1 Overview 

The Site was visited by ARCADIS and AEP personnel on August 20, 2015 to review 
existing well network conditions and locations.  A well construction table that 
summarizes the location, ground surface elevation, borehole depth, installation date, 
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and associated well construction details of the monitoring well network is included as 
Table 2.  Photo documentation of the located wells during the August 20, 2015 site 
visit is provided in Appendix B. 

Monitoring wells AD-11 through AD-14 were previously installed at the Site to monitor 
the uppermost aquifer (very fine to fine grained clayey and silty sand stratum) 
associated with the landfill.  As discussed above in Section 3.1.1, the uppermost 
aquifer below the landfill is approximately 10 feet thick and is located between an 
elevation of approximately 325 and 335 feet amsl.  In addition to these four monitoring 
wells, several soil borings were installed through the landfill as part of the ETTL 
geotechnical investigation of the landfill embankments (ETTL, 2015).  These soil 
borings confirmed the presence of the uppermost aquifer beneath the landfill between 
an average elevation of approximately 325 and 335 feet amsl.   

3.3.2 Gaps in Monitoring Network 

As shown on the monitoring well completion diagrams in Appendix A and Geologic 
Cross Sections B-B’ (Figure 5) and E-E’ (Figure 8), existing monitoring wells AD-11, 
AD-13, and AD-14 are screened in the uppermost aquifer down gradient (east) of the 
landfill.  These three monitoring wells will be utilized as down gradient monitoring wells 
for the landfill groundwater monitoring system.  Existing monitoring wells AD-1 and AD-
5 are screened in the uppermost aquifer south and north, respectively, of the landfill.  
As shown on Figures 9 and 10, the groundwater flow path at the landfill is easterly 
toward the Welsh Reservoir, and monitoring wells AD-1 and AD-5 are not within this 
groundwater flow path. Therefore, monitoring wells AD-1 and AD-5 will be utilized as 
background (upgradient) monitoring wells to collect background water quality data for 
the landfill. 

As shown on Figure 3 and Geologic Cross Section B-B’ (Figure 5), existing monitoring 
well AD-12 is located in the upgradient (west) portion of the landfill, but is located within 
the landfill boundaries as confirmed by the presence of ash material in the uppermost 
10 feet of the boring.   Therefore, due to the presence of ash material at the AD-12 
location, this monitoring well will not be utilized as an upgradient monitoring well.   This 
data gap was addressed by installation of new monitoring wells AD-17 and AD-18 
outside of the landfill boundary approximately 500 feet west and 700 feet northwest, 
respectively, of monitoring well AD-12.  As shown on Figures 9 and 10, monitoring well 
AD-17 is located west of the hydraulic ridge along the western boundary of the landfill 
that extends north toward monitoring well AD-18.  Therefore, monitoring well AD-17 will 
be utilized as a background (upgradient) monitoring well for the landfill groundwater 
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monitoring system.  Monitoring well AD-18 is located along the hydraulic ridge in 
uppermost aquifer in the western portion of the Site, and is therefore side gradient of 
the landfill.  Therefore, monitoring well MW-18 may be utilized as a piezometer to 
obtain water level data for the uppermost aquifer.  With the addition of monitoring wells 
AD-17 and AD-18 during December 2015, there are no data gaps remaining in the 
groundwater monitoring system for the landfill. 
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4. Recommended Monitoring Network and PE Certification

The recommended modifications to the existing groundwater monitoring well network 
are intended to meet specifications stated in 40 CFR 257.91.  Recommended wells are 
further discussed with respect to location to the landfill (upgradient or down gradient), 
well depth, and well construction.  The recommended network would provide an 
improved understanding of groundwater quality, hydraulics, and groundwater flow at 
the landfill. 

4.1 Recommended Monitoring Well Network Distribution 

A total of three down gradient well locations (existing monitoring wells AD-11, AD-13 
and AD-14) and three upgradient well locations (existing monitoring wells AD-1, AD-5 
and AD-17) are recommended to establish a groundwater quality monitoring well 
network for the landfill.  In addition, existing monitoring wells AD-12 and AD-18 may be 
utilized as piezometers to obtain additional groundwater flow direction and gradient 
data for the landfill. 

4.1.1 Location 

The recommended monitoring well network for groundwater quality of the uppermost 
aquifer at the landfill is summarized on Table 3 and illustrated on Figure 11.    

4.1.2 Depth 

The screen depths for the monitoring wells recommended for inclusion in the 
monitoring network are within the shallow saturated sand stratum (uppermost aquifer) 
that occurs beneath the landfill between an average elevation of approximately 325 
and 335 feet amsl.  The screen elevations are presented in Table 3.   

4.1.3 Well Construction 

As discussed above in Section 3.3.2, the gap in the monitoring well network for the 
uppermost aquifer beneath the landfill was addressed by installation of monitoring 
wells AD-17 and AD-18 during December 2015.  Monitoring wells AD-17 and AD-18 
were installed by a Texas Department of Licensing and Regulation (TDLR)-licensed 
water well driller. Well construction data for the monitoring well network are 
summarized on Tables 2 and 3, and the monitoring well completion diagrams are 
provided in Appendix A. 
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Tables



Table 1

Water Level Data

AEP J. Robert Welsh Power Plant - CCR Storage Areas

Pittsburg, Titus County, Texas

Ground Top of Borehole Date Screen Well 6/7/2011 12/6/2011 5/2/2012 11/1/2012 5/14/2013 11/19/2013 5/12/2014 11/16/2014 5/12/2015 3/4/2016 5/26/2016 7/27/2016 10/19/2016 12/12/2016 1/17/2017 2/23/2017

Surface Casing depth Installed Material diameter Depth Elevation Depth Elevation GW Elev. GW Elev. GW Elev. GW Elev. GW Elev. GW Elev. GW Elev. GW Elev. GW Elev. GW Elev. GW Elev. GW Elev. GW Elev. GW Elev. GW Elev. GW Elev.

Well ID Latitude Longitude Elevation Elevation ft. bls inches ft. bls ft. msl ft. bls ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl

Monitoring Wells

AD-1 
(c) 33o 02' 48" 94o 50' 47" 355.57 357.57 25.0 1/11/01 Sch. 40 PVC 2 15.0 340.57 25.0 330.57 338.46 334.92 337.88 337.18 337.43 336.73 338.03 337.64 340.82 342.83 344.89 342.89 341.23 340.58 341.18 339.74

AD-2 
(c) 33o 02' 37" 94o 50' 44" 344.16 346.16 25.0 4/26/01 Sch. 40 PVC 2 15.0 329.16 25.0 319.16 330.16 329.07 330.00 329.26 329.83 329.70 330.09 329.69 332.56 332.32 --- --- --- --- --- ---

AD-3 
(c) 33o 02' 38" 94o 50' 37" 331.10 333.10 17.0 4/26/01 Sch. 40 PVC 2 7.0 324.10 17.0 314.10 323.81 323.19 323.99 323.29 323.77 323.98 324.12 323.28 325.58 325.12 324.59 323.70 323.47 323.78 325.04 324.92

AD-4 
(c) 33o 02' 43" 94o 50' 33" 340.61 342.61 30.0 4/26/01 Sch. 40 PVC 2 19.0 321.61 29.0 311.61 324.81 324.84 324.62 324.40 324.74 325.52 325.44 325.13 327.00 326.90 --- --- --- --- --- ---

AD-4a
 (a) 33.04527 94.84258 340.19 342.85 30.0 9/22/09 Sch. 40 PVC 2 20.0 320.19 30.0 310.19 325.01 324.19 325.24 322.90 324.86 324.68 325.64 325.34 327.19 327.12 --- --- --- --- --- ---

AD-4b
 (a) 33.04531 94.84230 329.55 333.23 15.0 9/23/09 Sch. 40 PVC 2 5.0 324.55 15.0 314.55 324.35 324.32 324.50 324.30 324.30 325.21 325.22 324.90 326.58 326.67 --- --- --- --- --- ---

AD-4c
 (a) 33.04507 94.84244 329.15 333.28 15.0 9/23/09 Sch. 40 PVC 2 5.0 324.15 15.0 314.15 324.18 324.50 324.64 324.37 324.11 325.06 325.01 324.71 326.50 326.19 325.89 324.01 323.76 325.07 326.39 324.89

AD-5 
(c) 33o 03' 13" 94o 51' 00" 349.00 351.00 30.0 1/11/01 Sch. 40 PVC 2 20.0 329.00 30.0 319.00 336.34 336.58 336.82 336.99 336.78 336.47 336.80 336.01 339.07 338.04 337.62 337.24 337.74 337.01 338.34 336.17

AD-6
 (a) 33.05235 94.84757 343.31 346.33 33.0 9/23/09 Sch. 40 PVC 2 23.0 320.31 33.0 310.31 333.04 333.02 332.83 333.02 333.11 332.81 333.11 332.81 333.38 334.00 --- --- --- --- --- ---

AD-7
 (a) 33.05257 94.84219 347.86 350.82 38.0 9/24/09 Sch. 40 PVC 2 28.0 319.86 38.0 309.86 334.32 334.12 334.19 334.20 334.13 334.58 333.77 333.98 334.09 333.61 --- --- --- --- --- ---

AD-8
 (a) 33.05187 94.84026 337.53 340.01 29.0 9/21/09 Sch. 40 PVC 2 16.0 321.53 26.0 311.53 325.41 324.09 325.69 325.15 325.79 325.75 325.98 325.77 326.05 325.70 325.68 325.05 325.29 325.92 326.76 324.27

AD-9
 (a) 33.04995 94.84196 340.32 343.09 35.0 9/21/09 Sch. 40 PVC 2 20.0 320.32 35.0 305.32 328.46 328.53 328.63 328.44 328.74 329.38 NM 330.18 329.98 329.74 329.28 329.53 328.92 329.31 330.50 328.05

AD-10
 (a) 33.04881 94.84047 340.23 343.01 35.0 9/22/09 Sch. 40 PVC 2 20.0 320.23 35.0 305.23 323.44 322.55 323.27 323.35 323.51 323.76 323.57 323.88 323.95 323.55 --- --- --- --- --- ---

AD-11
 (a) 33.04824 94.84177 339.61 342.18 20.0 9/22/09 Sch. 40 PVC 2 10.0 329.61 20.0 319.61 327.99 328.37 327.82 327.93 327.94 328.13 328.20 327.97 328.96 328.13 328.39 328.14 327.87 328.20 328.90 328.25

AD-12
 (a) 33.04901 94.84977 366.27 369.33 30.0 9/24/09 Sch. 40 PVC 2 20.0 346.27 30.0 336.27 348.30 348.29 349.86 349.56 349.99 349.65 349.89 350.01 350.65 350.39 --- --- --- --- --- ---

AD-13
 (a) 33.04918 94.84275 344.12 347.00 20.0 9/22/09 Sch. 40 PVC 2 6.0 338.12 16.0 328.12 332.36 332.24 333.09 332.26 332.68 333.25 333.35 332.01 337.58 334.76 334.54 332.93 332.39 332.84 334.54 331.83

AD-14
 (a) 33.04715 94.84256 342.32 345.43 19.0 9/22/09 Sch. 40 PVC 2 8.0 334.32 18.0 324.32 330.40 329.80 331.67 330.34 330.94 331.69 332.12 330.17 336.63 334.83 334.51 331.71 330.94 330.79 332.63 330.87

AD-15
 (d) 33o 03' 04" 94o 50' 27" 340.21 343.29 46.0 12/12/15 Sch. 40 PVC 2 25.5 314.71 45.5 294.71 --- --- --- --- --- --- --- --- --- 322.14 321.93 321.28 321.42 321.71 321.64 322.81

AD-16
 (d) 33o 02' 49" 94o 50' 29" 350.86 353.97 21.0 12/10/15 Sch. 40 PVC 2 11.0 339.86 21.0 329.86 --- --- --- --- --- --- --- --- --- 337.09 335.84 332.14 331.52 331.43 330.96 330.71

AD-16R
(e) 33o 02' 49" 94o 50' 28.9" 350.55 353.49 27.0 4/12/17 Sch. 40 PVC 2 12.0 338.55 27.0 323.55 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

AD-17
 (d) 33o 02' 57" 94o 51' 06" 353.99 357.10 40.0 12/10/15 Sch. 40 PVC 2 24.0 329.99 39.0 314.99 --- --- --- --- --- --- --- --- --- 334.64 334.26 334.30 334.45 334.64 334.05 333.94

AD-18
 (d) 33o 03' 03" 94o 51' 03" 346.17 349.28 29.0 12/11/15 Sch. 40 PVC 2 14.0 332.17 29.0 317.17 --- --- --- --- --- --- --- --- --- 343.66 343.26 340.81 339.92 339.38 338.97 340.38

Piezometers

B-2
 (b) 33o 03.078' 94o 50.449' 339.7 339.7 50.0 10/28/09 Sch. 40 PVC 2 10.0 329.70 20.0 319.70 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM

B-4
 (b) 33o 03.011' 94o 50.462' 340.6 340.6 50.0 10/27/09 Sch. 40 PVC 2 8.0 332.60 18.0 322.60 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM

B-5
 (b) 33o 02.964' 94o 50.428' 340.0 340.0 50.0 10/27/09 Sch. 40 PVC 2 10.0 330.00 20.0 320.00 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM

B-6
 (b) 33o 02.912' 94o 50.462' 340.1 340.1 50.0 10/28/09 Sch. 40 PVC 2 12.0 328.10 22.0 318.10 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM

NM -  Not measured.
(a) Source: Eagle Environmental Services Well Logs (2009).
(b) Source: ETTL Engineers & Consultants Inc. (June 21, 2010).
(c) Source:  Southwest Electric Power, State of Texas Well Report (2001).
(d) Source:  Auckland Consulting LLC (January 26, 2016).  Monitoring wells AD-15 through AD-18 installed during December 2015.
(e) Monitoring well installed by ARCADIS on April 12, 2017 as a replacement for monitoring well AD-16.
Groundwater Elevation Source: AEP, Shallow Groundwater Data Summary through February 2017.

Top of Screen Bottom of Screen
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Table 2

Well Construction Details

AEP J. Robert Welsh Power Plant - CCR Units

Pittsburg, Titus County, Texas

Ground Borehole Well

Surface depth diameter Depth Elevation Depth Elevation Depth Elevation Depth Elevation

Elevation ft. bls inches ft. bls ft. msl ft. bls ft. msl ft. bls ft. msl ft. bls ft. msl

Monitoring Wells

AD-1 
(c) 33o 02' 48" 94o 50' 47" 355.57 25.0 1/11/2001 PVC 2 13 343 25 331 15.0 340.57 25.0 330.57

AD-2 
(c) 33o 02' 37" 94o 50' 44" 344.16 25.0 4/26/2001 PVC 2 12 332 25 319 15.0 329.16 25.0 319.16

AD-3 
(c) 33o 02' 38" 94o 50' 37" 331.10 17.0 4/26/2001 PVC 2 5 326 17 314 7.0 324.10 17.0 314.10

AD-4 
(c) 33o 02' 43" 94o 50' 33" 340.61 30.0 4/26/2001 PVC 2 16 325 30 311 19.0 321.61 29.0 311.61

AD-4a
 (a) 33.04527 94.84258 340.19 30.0 9/22/2009 PVC 2 17 323 30 310 20.0 320.19 30.0 310.19

AD-4b
 (a) 33.04531 94.84230 329.55 15.0 9/23/2009 PVC 2 4 326 15 315 5.0 324.55 15.0 314.55

AD-4c
 (a) 33.04507 94.84244 329.15 15.0 9/23/2009 PVC 2 4 325 15 314 5.0 324.15 15.0 314.15

AD-5 
(c) 33o 03' 13" 94o 51' 00" 349.00 30.0 1/11/2001 PVC 2 16 333 30 319 20.0 329.00 30.0 319.00

AD-6
 (a) 33.05235 94.84757 343.31 33.0 9/23/2009 PVC 2 21 322 33 310 23.0 320.31 33.0 310.31

AD-7
 (a) 33.05257 94.84219 347.86 38.0 9/24/2009 PVC 2 26 322 38 310 28.0 319.86 38.0 309.86

AD-8
 (a) 33.05187 94.84026 337.53 29.0 9/21/2009 PVC 2 14 324 29 309 16.0 321.53 26.0 311.53

AD-9
 (a) 33.04995 94.84196 340.32 35.0 9/21/2009 PVC 2 18 322 35 305 20.0 320.32 35.0 305.32

AD-10
 (a) 33.04881 94.84047 340.23 35.0 9/22/2009 PVC 2 18 322 35 305 20.0 320.23 35.0 305.23

AD-11
 (a) 33.04824 94.84177 339.61 20.0 9/22/2009 PVC 2 8 332 20 320 10.0 329.61 20.0 319.61

AD-12
 (a) 33.04901 94.84977 366.27 30.0 9/24/2009 PVC 2 18 348 30 336 20.0 346.27 30.0 336.27

AD-13
 (a) 33.04918 94.84275 344.12 20.0 9/22/2009 PVC 2 4 340 20 324 6.0 338.12 16.0 328.12

AD-14
 (a) 33.04715 94.84256 342.32 19.0 9/22/2009 PVC 2 6 336 18 324 8.0 334.32 18.0 324.32

AD-15
 (d) 33o 03' 04" 94o 50' 27" 340.21 46.0 12/12/15 PVC 2 22 318 45.5 295 25.5 314.71 45.5 294.71

AD-16R 33o 02' 49" 94o 50' 29" 350.55 27.0 4/12/17 PVC 2 10 341 27 324 12.0 338.55 27.0 323.55
AD-17

 (d) 33o 02' 57" 94o 51' 06" 353.99 40.0 12/10/15 PVC 2 22 332 39 315 24.0 329.99 39.0 314.99
AD-18

 (d) 33o 03' 03" 94o 51' 03" 346.17 29.0 12/11/15 PVC 2 12 334 29 317 14.0 332.17 29.0 317.17

Piezometers

B-2
 (b) 33o 03.078' 94o 50.449' 339.7 50.0 10/28/2009 PVC 2 8 332 20 320 10.0 329.70 20.0 319.70

B-4
 (b) 33o 03.011' 94o 50.462' 340.6 50.0 10/27/2009 PVC 2 8 333 18 323 8.0 332.60 18.0 322.60

B-5
 (b) 33o 02.964' 94o 50.428' 340.0 50.0 10/27/2009 PVC 2 5 335 20 320 10.0 330.00 20.0 320.00

B-6
 (b) 33o 02.912' 94o 50.462' 340.1 50.0 10/28/2009 PVC 2 4 336 22 318 12.0 328.10 22.0 318.10

AD-16
 (d) 33o 02' 49" 94o 50' 29" 350.86 21.0 12/10/15 PVC 2 9 342 21 330 11.0 339.86 21.0 329.86

General Notes:

Elevation in feet above mean sea level.

Footnotes:

(a) Source: Eagle Environmental Services Well Logs (2009).
(b) Source: ETTL Engineers & Consultants Inc. (June 21, 2010).
(c) Source:  Southwest Electric Power, State of Texas Well Report (2001).
(d) Source:  Auckland Consulting LLC (January 26, 2016).  Monitoring wells AD-15 through AD-18 installed during December 2015.
Acronyms and Abbreviations:

NA = Data not available
ft = feet
bls = below land surface
msl = mean sea level

Top of Screen Bottom of ScreenTop of Filter Pack Bottom of Filter Pack
Well ID Latitude Longitude Date Installed Screen Material

8/21/2017
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Table 3

Proposed Well Network

AEP J. Robert Welsh Power Plant - Landfill

Pittsburg, Titus County, Texas

Well ID
Exisiting/ 

Proposed

Hydrostratigraphic 

Unit Target

Screen Top 

Target 

Elevation
(a) 

(ft amsl)

Screen 

Bottom 

Target 

Elevation
(a) 

(ft amsl)

Screen 

Length 

(ft)

Comments

Upgradient

AD-1 Existing Uppermost Water-
Bearing Unit South of Landfill Upgradient 340.6 330.6 10 Existing well installed in 2001; well will be utilitzed to establish backgroud water quality

AD-5 Existing Uppermost Water-
Bearing Unit NW of Landfill Upgradient 329.0 319.0 10 Existing well installed in 2001; well will be utilitzed to establish backgroud water quality

AD-17 Existing Uppermost Water-
Bearing Unit West of Landfill Upgradient 330.0 315.0 15 New monitoring well installed during December 2015 in uppermost shallow aquifer west of Landfill - 

upgradient; well will be utilized to establish background water quality

AD-11 Existing Uppermost Water-
Bearing Unit East of Landfill Down 

gradient 329.6 319.6 10 Existing well installed in 2009; uppermost shallow aquifer adjacent to the landfill - downgradient

AD-13 Existing Uppermost Water-
Bearing Unit East of Landfill Down 

gradient 338.1 328.1 10 Existing well installed in 2009; uppermost shallow aquifer adjacent to the landfill - downgradient

AD-14 Existing Uppermost Water-
Bearing Unit East of Landfill Down 

gradient 334.3 324.3 10 Existing well installed in 2009; uppermost shallow aquifer adjacent to the landfill - downgradient

Piezometers

AD-12 Existing Uppermost Water-
Bearing Unit

Within Landfill 
Boundary Upgradient 346.3 336.3 10 Existing well installed in 2009; and utilitzed to obtain water level data for uppermost water-bearing unit

AD-18 Existing Uppermost Water-
Bearing Unit NW of Landfill Side 

gradient 332.2 317.2 15 New monitoring well installed during December 2015 in uppermost shallow aquifer sidegradient of Landfill: will 
be utilized to obtain water level data for uppermost water-bearing unit.

Footnotes:  

a. Target elevations are an estimated range.  

Acronyms and Abbreviations:

U=Upgradient 
D=Downgradient 
ft = feet
amsl = above mean sea level

Downgradient

Location Description

1/10/2018
Welsh-CCR-Landfill-Well Network-Table 3.xlsx ARCADIS Page 1 of 1
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 CCR LF Groundwater Monitoring 
Well Network– Rev-2   Welsh Plant 

Record of Changes
Revision Number Date Revision Description 

0 5-2-2016 Initial 
1 

2 

2-5-2018 Updated Background monitoring wells set to exclude AD-18

11-xx-2022 Updated cross-sections information on Figures 4-8




