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1. INTRODUCTION AND SUMMARY 

This alternative source demonstration (ASD) report has been prepared to address statistically 
significant levels (SSLs) of beryllium, cobalt, lead, and mercury in the groundwater monitoring 
network at the former Flue Gas Desulfurization (FGD) Stackout Area, located at the H.W. Pirkey 
Plant in Hallsville, Texas, following the first semiannual assessment monitoring event of 2025. 
The H.W. Pirkey Plant (Site) has four coal combustion residuals (CCR) storage units regulated by 
the Texas Commission on Environmental Quality (TCEQ) under Registration No. CCR104, 
including the FGD Stackout Area (Figure 1). Three of the units, including the former FGD 
Stackout Area, have been closed by removal, and one unit is still active. 

In April 2025, a semiannual assessment monitoring event was conducted at the former FGD 
Stackout Area in accordance with Texas Administrative Code (TAC) Title 30 §352.951(a) [30 
TAC §352.951(a)]. The monitoring data were submitted to Groundwater Stats Consulting, LLC 
for statistical analysis. Confidence intervals were recalculated for Appendix IV parameters at the 
compliance wells to assess whether these parameters were present at SSLs above the groundwater 
protection standards (GWPSs). Seasonal patterns were observed for beryllium, cadmium, cobalt, 
combined radium, fluoride, lithium, and selenium at AD-22 (Geosyntec Consultants, Inc. 
[Geosyntec] 2025a). To correctly account for seasonality, confidence intervals for these wells and 
constituents were constructed using deseasonalized values. An SSL was attributed to a parameter 
if its lower confidence limit (LCL) exceeded the GWPS (i.e., if the entire confidence interval 
exceeded the GWPS). The following SSLs were identified at the former Pirkey FGD Stackout 
Area (Geosyntec 2025a): 

 The deseasonalized LCL for beryllium exceeded the GWPS of 0.00400 milligrams per 
liter (mg/L) at AD-22 (0.00542 mg/L). 

 The deseasonalized LCL for cobalt exceeded the GWPS of 0.0600 mg/L at AD-22 
(0.0779 mg/L). 

 The LCL for lead exceeded the GWPS of 0.00200 mg/L at AD-33 (0.000230 mg/L). 

 The LCL for mercury exceeded the GWPS of 0.00200 mg/L at AD-33 (0.00362 mg/L). 

No other SSLs were identified.   

1.1 CCR Rule Requirements  

TCEQ regulations regarding assessment monitoring programs for CCR landfills and surface 
impoundments provide owners and operators with the option to make an ASD when an SSL is 
identified:  

In making a demonstration under this subsection, the owner or operator must, within 90 
days of detecting a statistically significant level above the groundwater protection standard 
of any constituent listed in Appendix IV adopted by reference in §352.1431 of this title, 
submit a report prepared and certified in accordance with §352.4 of this title (relating to 
Engineering and Geoscientific Information) to the executive director, and any local 
pollution agency with jurisdiction that has requested to be notified, demonstrating that a 
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source other than a CCR unit caused the exceedance or that the exceedance resulted from 
error in sampling, analysis, statistical evaluation, or natural variation in groundwater 
quality. (30 TAC §352.951(e)) 

Pursuant to 30 TAC §352.951(e), Geosyntec has prepared this ASD report to document that the 
SSLs identified for beryllium and cobalt at well AD-22 and for mercury and lead at well AD-33 
are from a source other than the former FGD Stackout Area. 

1.2 Demonstration of Alternative Sources 

An evaluation was completed to assess possible alternative sources to which each identified SSL 
could be attributed. Alternative sources were categorized into the following five types, based on 
methodology provided by the Electric Power Research Institute (EPRI 2017): 

 ASD Type I: Sampling Causes 

 ASD Type II: Laboratory Causes 

 ASD Type III: Statistical Evaluation Causes 

 ASD Type IV: Natural Variation 

 ASD Type V: Anthropogenic Sources 

A demonstration was conducted to show that the SSLs identified for beryllium, cobalt, lead, and 
mercury were based on a Type IV cause and not by a release from the former Pirkey FGD Stackout 
Area. 
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2. SUMMARY OF SITE CONDITIONS 

The Stackout Area design and construction, regional geology and Site hydrogeology, and 
groundwater monitoring system and flow conditions are described below. 

2.1 FGD Stackout Area Design and Construction 

The former Pirkey FGD Stackout Area was an approximately 5-acre FGD storage area located due 
west of the Pirkey Plant (Figure 1). It was designed for temporary stockpiling of stabilized FGD 
material placed on the native clay soil in the unit until it could be hauled to the on-Site landfill for 
disposal (Arcadis 2023). Prior to closure, the natural ground surface elevation in the Stackout Area 
ranged from approximately 360 to 365 feet above mean sea level. Based on lithological borings 
advanced in the vicinity, the former FGD Stackout Area is underlain by approximately 20 feet of 
clay (Arcadis 2023).   

A Closure Plan for the FGD Stackout Area was developed in October 2016 and revised in May 
2023 (American Electric Power [AEP] 2023a) and February 2025 (AEP 2025). This document 
detailed the closure activities which were to take place throughout the closure of the Stackout Area. 
AEP submitted a certified notification that the receipt of CCR materials had ceased as of 
September 1, 2023, and the closure activities had been initiated (AEP 2023b). Closure was 
conducted in accordance with the requirements of 40 CFR §257.102(c) (which were adopted by 
the State of Texas under 30 TAC §352.1221) and the certified Closure Plan at the time (AEP 
2023a). The removal of the remaining CCR material and an additional 12 inches of underlying soil 
was completed in September 2023, and the removal was certified by Akron Consulting (2023) on 
November 12, 2023. On March 5, 2024, the Stackout Area was certified closed by removal in 
accordance with the 2023 Closure Plan and notification was placed in the Operating Record (AEP 
2024). 

2.2 Regional Geology / Site Hydrogeology 

The former Stackout Area was positioned on an outcrop of the Eocene-age Recklaw Formation, 
which consists predominantly of clay and fine-grained sand (Arcadis 2023). The Recklaw 
Formation is underlain by the Carrizo Sand, which crops out in the topographically lower southern 
portion of the plant. The Carrizo Sand consists of fine- to medium-grained sand interbedded with 
silt and clay. 

The very-fine- to fine-grained clayey and silty sand located about 10 to 20 feet below the former 
Stackout Area, with an average thickness of approximately 20 feet, is considered to be the 
uppermost aquifer below this CCR unit (Arcadis 2023).  

2.3 Groundwater Monitoring System and Flow Conditions 

The monitoring well network for the former Stackout Area monitors groundwater within the 
uppermost aquifer. Geologic cross sections B-B’, E-E’, and F-F’ from Arcadis (2023), provided 
as Attachment A, show the subsurface structure of the uppermost aquifer (indicated on the figures 
as clayey silty sand, brown to gray in color) underlying the former Stackout Area. The geologic 
cross sections demonstrate lateral continuity of the uppermost aquifer at and around the former 
Stackout Area. 
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Groundwater flow direction at and near the former Stackout Area is west-northwesterly (Figure 
1). Groundwater flow velocities in the uppermost aquifer in the vicinity of the former Stackout 
Area have been reported as approximately 5 to 35 feet per year. The groundwater monitoring 
network for the former Stackout Area consists of upgradient monitoring wells AD-12 and AD-13 
and downgradient compliance wells AD-7R, AD-22, and AD-33, all of which are screened within 
the uppermost aquifer (Arcadis 2023). Downgradient well AD-7R was added to the network in 
December 2023 to replace well AD-7, which was plugged in September 2023 due to plant 
demolition activities in the area.    
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3. ALTERNATIVE SOURCE DEMONSTRATION 

The ASD evaluation method and proposed alternative source of beryllium and cobalt in AD-22 
and lead and mercury in AD-33 are described below. 

3.1 Proposed Alternative Source 

An initial review of site geochemistry, site historical data, and laboratory quality assurance and 
quality control data did not identify alternative sources for beryllium, cobalt, lead, and mercury 
due to Type I (sampling), Type II (laboratory), Type III (statistical evaluation), or Type V 
(anthropogenic) issues. Groundwater sampling, laboratory analysis, and statistical evaluations 
were generally completed in accordance with 30 TAC §352.931 and the draft TCEQ guidance for 
groundwater monitoring (TCEQ 2020). As described below, the SSLs for beryllium and cobalt 
have been attributed to natural variation associated with seasonal effects, which is a Type IV 
(natural variation) issue. The SSLs for mercury and lead have also been attributed to a Type IV 
issue, in this case natural variation associated with the lithology of the uppermost aquifer.  

3.1.1 Beryllium  

An SSL was identified for beryllium at AD-22 using deseasonalized statistics (Geosyntec 2025a). 
According to the Unified Guidance, “seasonal correction should be done both to minimize the 
chance of mistaking a seasonal effect for evidence of contaminated groundwater, and also to build 
more powerful background to compliance point tests. Problems can arise, for instance, from 
measurement variations associated with changing recharge rates during different seasons” (United 
States Environmental Protection Agency [USEPA] 2009a).  

Previous ASDs for the former FGD Stackout Area showed that beryllium concentrations at AD-22 
appear to correlate with groundwater elevations (Geosyntec 2025b)1. This relationship generally 
still holds true (Figure 2). Beryllium concentrations at AD-22 are generally correlated with 
seasonal changes in other relatively mobile cationic constituents, including calcium and lithium 
(Figure 3). The correlation between beryllium and both monovalent (lithium) and divalent 
(calcium) cations suggests that the variability in observed beryllium concentrations is related to 
cation exchange behavior with clay minerals present in the native soil.   

In March of 2020, the geology near AD-22 was relogged at soil boring SP-B4. Clay materials were 
present in the seasonally saturated zones above the permanent water table (Figure 4). The boring 
log for SP-B4 is provided in Attachment B, and the original boring log and well construction 
diagram for AD-22 is provided in Attachment C. At AD-22, the depth to water fluctuated between 
approximately 3 and 12 feet below ground surface (bgs). Clay was identified from approximately 
0.7 feet bgs to 13.3 feet bgs, where it transitioned to a clayey silt (Attachment B). Analysis of 
solid samples by X-ray diffraction (XRD) confirmed the presence of clay minerals within the 
seasonal water table and sand within the screened intervals for AD-22, as summarized in Table 1. 
The clay fraction of the uppermost samples collected from within the seasonal water table was 

 

1 A citation is provided for the most recently completed ASD addressing beryllium correlations with groundwater 
elevation. Additional previous ASD reports have presented this discussion, and references to those reports are included 
within the referenced document.  
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further analyzed to identify the type of clays present. Smectite-type clays, which are 2:1-layer 
high-activity clays with characteristically high cation exchange capacity (compared to low-activity 
1:1 clay minerals), make up the majority of the clay minerals present at those intervals.   

Sorption and desorption of beryllium from smectite-type clays is well documented (You et al. 
1989, Boschi and Willenbring 2016a). Desorption is influenced by pH, with 75% of beryllium 
desorbing from a smectite-type clay as pH decreased from 6.0 standard units (SU) to 3.0 SU 
(Boschi and Willenbring 2016b). The pH values recorded at AD-22 for samples collected under 
the detection monitoring program of 30 TAC §352.941 ranged from 3.5 to 5.1 SU, suggesting that 
conditions are favorable for beryllium desorption from smectite-type clays. The presence of these 
exchangeable clays provides further evidence that the exceedance of beryllium at AD-22 can be 
attributed to the effects on groundwater quality of seasonal groundwater elevation changes and the 
resulting cation exchange between groundwater and the exchangeable clay within the seasonal 
water table.  

3.1.2 Cobalt 

An SSL was identified for cobalt at AD-22 using deseasonalized statistics (Geosyntec 2025a). As 
shown in previous ASDs (Geosyntec 2025b)2, cobalt groundwater concentrations at AD-22 also 
appear to correlate with seasonal changes in groundwater elevation (Figure 5). The cobalt 
concentrations are well correlated with changes in other cations, including calcium and lithium 
(Figure 6), which suggests that natural variability associated with groundwater-mineral 
interactions within the seasonally saturated zone is governing aqueous concentrations of multiple 
parameters, including cobalt. 

A sample of the solid FGD sludge material accumulated on the FGD Stackout Area was collected 
in July 2019 and submitted for laboratory analyses. The solid-phase sample was leached using 
both Synthetic Precipitation Leaching Procedure (SPLP) analysis (SW-846 Test Method 1312 
[USEPA 1994]) and Seven-Day Distilled Water Leachate Test Procedure (7-day leaching 
procedure) analysis (Appendix 4 of 30 TAC Chapter 335, Subchapter R) to evaluate the material 
as a potential source of cobalt. No changes to material handling or plant operations occurred prior 
to ceasing operations that would have altered the anticipated chemical composition since this 
sample was initially collected. Calcium-cobalt ratios for the leached sludge material and Site 
groundwater are displayed on Figure 7. The concentration ratio between calcium and cobalt is 
consistently on the order of 100:1 at both upgradient and downgradient locations (Figure 7). 
Calcium concentrations in groundwater are generally consistent between AD-22 and upgradient 
well AD-13 (Figure 8); however, leached calcium concentrations from the FGD sludge material 
are approximately two to three orders of magnitude greater than concentrations in site 
groundwater. The difference between the ratio of calcium to cobalt in the leached FGD sludge 
material (about 45,000:1) compared to the ratio for groundwater suggests that dissolved calcium 
concentrations at AD-22 would be significantly higher if the groundwater at this location were 
affected by leachate.  

 

2 A citation is provided for the most recently completed ASD addressing cobalt correlations with groundwater 
elevation. Additional previous ASD reports have presented this discussion, and references to those reports are included 
within the referenced document. 
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Siderite and pyrite, both reduced (ferrous; Fe2+) iron-bearing minerals, were identified below the 
seasonal water table (within the saturated zone) at AD-22 (Table 1). Cobalt is known to undergo 
isomorphic substitution for iron in both siderite and pyrite (Gross 1965, Hitzman et al. 2017, 
Krupka and Serne 2002). This is due to the similarity of their ionic radii (approximately 1.56 
angstrom [Å] for iron and 1.52 Å for cobalt [Clementi and Raimondi 1963]). The proposed 
substitution of cobalt for iron in the crystal lattice of pyrite has been documented in the most recent 
ASDs prepared for the Pirkey Plant’s West Bottom Ash Pond (Geosyntec 2025c) and East Bottom 
Ash Pond (Geosyntec 2025d) as well as previous ASDs for these units.  

Goethite (a ferric [Fe3+] iron hydroxide mineral) was identified within the seasonally saturated 
zone and the screened interval at AD-22 (Table 1). Weathering of siderite and pyrite to goethite 
under oxidizing conditions is a well-understood phenomenon, including in formations in East 
Texas (Senkayi et al. 1986, Dixon et al. 1982) and is likely occurring within the seasonally 
saturated zone as evidenced by the presence of goethite. Eh-pH (Pourbaix) diagrams can be used 
to illustrate the thermodynamically favorable speciation of iron at equilibrium under particular 
groundwater conditions. An Eh-pH diagram generated using geochemical conditions at AD-22 are 
favorable for goethite stability (Figure 9). During weathering from reduced (pyrite and siderite) 
to oxidized (goethite) iron minerals, isomorphically substituted cobalt may be released from the 
mineral structure into groundwater as the mineral crystal structures alter to the product mineral. 
Mobilization of cobalt released during weathering of siderite or pyrite to goethite in the seasonally 
saturated zone accounts for the variability in aqueous cobalt concentrations and their correlation 
with the groundwater elevation as more or less aquifer solids are saturated with groundwater 
depending on groundwater elevation conditions. 

3.1.3 Mercury 

An SSL was identified for mercury at AD-33 (Geosyntec 2025a). As shown in previous ASDs 
(Geosyntec 2025b)3, if aqueous mercury detected at AD-33 was derived from CCR leachate from 
the FGD Stackout Area, we would anticipate similar trends for the concentrations of other CCR 
constituents, particularly those known to be more conservative. Boron, a geochemically 
conservative parameter commonly considered a CCR indicator, has high leachability from FGD 
material (USEPA 2009b). A release from the FGD Stackout Area would be anticipated to result in 
higher concentrations of boron and other conservative parameters such as sulfate. However, the 
observed boron and sulfate concentrations at AD-33 are not indicative of increasing trends based 
on a visual review of the data (Figure 10). Two samples of FGD sludge material from the Stackout 
Area were collected in 2019 for characterization to assess if the FGD material was a likely source 
of mercury to groundwater at AD-33. As summarized in Table 2, both the historical average and 
the most recent boron groundwater concentrations at AD-33 are two orders of magnitude lower 
than the boron concentrations in leachate from both Synthetic Precipitation Leaching Procedure 
(SPLP) analysis (SW-846 Test Method 1312 [USEPA 1994]) and Seven-Day Distilled Water 
Leachate Test Procedure (7-day leaching procedure) analysis (Appendix 4 of 30 TAC Chapter 
335, Subchapter R) of FGD sludge (Attachment D). The lack of an apparent increasing boron 

 

3A citation is provided for the most recently completed ASD addressing mercury correlations with other geochemically 
conservative parameters. Additional previous ASD reports have presented this discussion, and references to those 
reports are included within the referenced document. 
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trend in AD-33 groundwater despite the elevated boron concentrations in leached FGD sludge 
suggests that groundwater at AD-33 is not impacted by the unit.  

The FGD sludge material contained detectable levels of total mercury at concentrations greater 
than those reported for two samples of aquifer solids collected from a soil boring advanced 
adjacent to AD-33 (Table 3, Attachment E). While the concentration of mercury in the aquifer 
solids is lower than the total mercury concentration in FGD sludge material, the low mobility of 
mercury from FGD as demonstrated in numerous laboratory studies suggests the FGD sludge is 
not a likely source of mercury in groundwater (USEPA 2009b, Hao et al. 2016). As shown in 
Figure 11, previous mercury groundwater concentrations at AD-33 were consistently equal to or 
greater than the mercury concentrations of leachate from SPLP analysis of FGD sludge material 
(Table 2, Attachment D). Mercury concentrations in leachate from 7-day leaching procedure 
analysis of FGD sludge material were below the laboratory detection limit of 0.005 mg/L. These 
results agree with previous studies that have documented that leached mercury concentrations are 
not correlated with total solid phase mercury in FGD samples (USEPA 2009b).  

Detectable concentrations of mercury in aquifer solids at AD-33 present an alternative source of 
mercury in groundwater (Table 3). Mercury is naturally occurring in soils and known to undergo 
isomorphic substitution for iron in crystalline iron minerals such as pyrite (Manceau et al. 2018). 
Analysis by XRD of material from the AD-33 soil boring showed detectable levels of pyrite below 
the seasonal water table (Table 1).  

Reported differences between the total and dissolved mercury groundwater concentrations 
provides evidence that mercury is associated with colloidal material native from the aquifer. 
Dissolved concentrations of mercury at AD-33 are consistently lower than the reported total values 
(Figure 11), with most dissolved concentrations detected below the MCL of 2 µg/L. The method 
for measuring dissolved mercury in groundwater (EPA Method 245.7 [USEPA 2005]) involves 
filtering the sample through a 0.45 µm filter prior to analysis, which would remove colloid-sized 
particles prior to preservation. The inclusion of suspended particles (including colloids) in totals 
samples is likely to result in an overestimation of metals due to the mobilization of metals from 
the colloidal or solid phases to aqueous phase following acid preservation during sample 
collection. Thus, the lower dissolved mercury concentrations compared to total aqueous mercury 
suggests that mercury is associated with colloidal material from the aquifer and the SSL of mercury 
at AD-33 is not due to a release from the former FGD Stackout Area. 

3.1.4 Lead 

An SSL for lead was identified at AD-33 (Geosyntec 2025a). As shown in the previous ASD 
(Geosyntec 2025b), lead groundwater concentrations at AD-33 do not appear to be associated with 
impacts from the FGD Stackout Area. As discussed in Section 3.1.3, aqueous boron concentrations 
detected in AD-33 groundwater do not indicate that groundwater is impacted by FGD sludge 
material. The historical average and the most recent boron groundwater concentrations at AD-33 
are both two orders of magnitude lower than boron concentrations in leachate from both SPLP 
analysis and 7-day leaching procedure analysis of FGD sludge (Table 2, Attachment D). The lack 
of boron impacts to AD-33 groundwater as would be expected from interaction with leached FGD 
sludge suggests groundwater at AD-33 is not impacted by the unit. 

Two sludge samples leached using SPLP analysis and 7-day leaching procedure analysis both did 
not contain lead concentrations above the method detection limit (Table 2, Attachment D), 



   
 

 
 

CHA1147I/Pirkey Stackout Area ASD 9 December 2025 

indicating that FGD sludge leachate is not a likely source of elevated lead in downgradient 
groundwater due to the low concentrations of lead in the sludge material. These results agree with 
previous studies that have documented that leached lead concentrations are not correlated with 
total solid phase lead in FGD samples, with limited detections of lead in leachate at pH values 
between 4 and 12 SU (USEPA 2009b). 

Lead was detected in two aquifer solids samples collected from a soil boring advanced adjacent to 
AD-33 (Table 3, Attachment E). Like cobalt and mercury, lead is also known to undergo 
isomorphic substitution for the iron in pyrite or siderite (Gross 1965, Hitzman et al. 2017, Krupka 
and Serne 2002, Abraitis et al. 2004). While solid-phase lead was detected in FGD sludge samples 
at concentrations greater than those detected in aquifer solids, analysis of FGD sludge leaching 
indicates that this lead is not readily mobilized to the aqueous phase (Table 2, Attachment D). 
Detectable concentrations of lead in aquifer soils at AD-33 present an alternative source of lead in 
groundwater. 

3.1.5 Conceptual Site Model 

The seasonal fluctuations in beryllium and cobalt concentrations at AD-22 can be attributed to 
variations in the surface area of aquifer solids that are in contact with groundwater as the water 
table elevation changes. When the water table is higher, more clay material is in contact with 
groundwater, allowing greater desorption of cations (including beryllium) from the cation 
exchange sites on the clay minerals. In the case of cobalt, cobalt-bearing minerals are in contact 
with groundwater as the water table rises, allowing for the release of cobalt from mineral phases 
where it has isomorphically substituted for iron during mineral weathering reactions. Thus, the 
observed SSLs were attributed to natural variation associated with seasonal fluctuation of 
beryllium and cobalt concentrations in groundwater as the surface area of saturated aquifer solids 
increases.  

Seasonal variations in mercury and lead groundwater concentrations at AD-33 were not observed. 
The observed mercury concentrations in groundwater at AD-33 were attributed to interactions with 
mercury-bearing colloidal solids within the unfiltered samples. The observed lead concentrations 
at AD-33 were attributed to interactions of groundwater with lead-bearing aquifer solids. 
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4. CONCLUSIONS AND RECOMMENDATIONS 

The preceding information serves as the ASD prepared in accordance with 30 TAC §352.951(e) 
and supports the position that the SSLs of beryllium and cobalt at AD-22 and lead and mercury at 
AD-33 identified during the semiannual assessment monitoring  in April 2025 were not due to a 
release from the former FGD Stackout Area. The identified beryllium and cobalt SSLs were, 
instead, attributed to natural variation related to desorption of beryllium and seasonal weathering 
of cobalt-bearing minerals comprising the aquifer solids. The mercury SSL was attributed to 
natural variation associated with the colloidal solids in the groundwater. The lead SSL was 
attributed to natural variation associated with groundwater-aquifer solid interactions.  Therefore, 
no further action is warranted. Certification of this ASD by a qualified professional engineer is 
provided in Attachment G. 
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TABLES 



Geosyntec Consultants, Inc.

Boring Location
Associated Well
Depth (ft bgs) 6-8 18-20 28-30

Sample Location Within Seasonal 
Water Table

Below Seasonal 
Water Table

Within Screened 
Interval

Quartz 28 47.5 95
Plagioclase Feldspar <0.5 <0.5 1

K-Feldspar 1 0.5 -
Goethite 1 - 2
Hematite - - -
Chlorite 1 - -
Siderite 10 -
Pyrite - 2 -
Clays * 40 2

Kaolinite 13
Illite/Mica 2
Smectite 43

Mixed-Layered Illite/Smectite 11
Notes:
1. Mineral constituents are reported in percentage.
2. Values shown as less than indicate the mineral constituent is present but below the quantification limit.
*: The clay fraction at SP-B4-6-8 was further analyzed to characterize the types of clays present, as listed below.
-: not detected
ft bgs: feet below ground surface
FGD: Flue gas desulfurization

Table 1. X-Ray Diffraction Results 
Alternative Source Demonstration Report 

FGD Stackout Area, H.W. Pirkey Plant

SP-B4
AD-22



Geosyntec Consultants, Inc.

Sample Type Mercury (µg/L) Lead (µg/L) Boron (mg/L)
SPLP 2.27 <5.0 22.3

7-Day Leaching Procedure <5.0 <5.0 8.44
SPLP <0.025 <5.0 26.7

7-Day Leaching Procedure <5.0 <5.0 16.4
Historical Average 6.1 0.29 0.138

Apr-25 6.3 0.3 0.211

Notes:

CCR: coal combustion residuals
FGD: Flue Gas Desulfurization
mg/L: milligrams per liter
SPLP: Synthetic Precipitation Leaching Procedure
µg/L: micrograms per liter

4. AD-33 lead historical average was calculated assuming a value of 0 µg/L for all samples for which lead was not detected above the method detection limit.
3. Non-detect values reported as less than (<) the detection limit.

1. Average values were calculated using truncated mercury, lead, and boron data (March 2020 - April 2025).

Table 2. Summary of Key Analytical Data

FGD Stackout Area, H.W. Pirkey Plant

2. Pirkey Sludge FGD samples were collected on July 17, 2019.

AD-33

Pirkey Sludge FGD

Pirkey Sludge FGD 2

Alternative Source Demonstration Report



Geosyntec Consultants, Inc.

Sample Depth Mercury Lead
(ft bgs) (mg/kg) (mg/kg)

11 0.0026 3.20
21 0.0038 1.50

Pirkey Sludge FGD 7/17/2019 N/A 0.653 5.31
Pirkey Sludge FGD 2 7/17/2019 N/A 0.606 5.78

Notes:

FGD: Flue Gas Desulfurization
ft bgs: feet below ground surface
mg/kg: milligram per kilogram
N/A: not applicable

1. For AD-33 locations, samples were collected from additional boreholes advanced in the intermediate area of AD-33. Samples were not collected from the

Table 3. Solid Phase Metals Data

FGD Stackout Area, H.W. Pirkey Plant

cuttings of the borings advanced for well .

AD-33

Alternative Source Demonstration Report

4/30/2018

Location ID Date Sampled
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FIGURES 
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Potentiometric Contours: Uppermost Aquifer
April 2025
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Figure
1Columbus, Ohio 2025/10/28

Legend
Groundwater Monitoring Wells
!A Out of Network
!A East Bottom Ash Pond (EBAP)
!A West Bottom Ash Pond (WBAP)
!A Landfill
!A Flue Gas Desulfurization Stackout Area (FGDSA)
!A EBAP and WBAP

!!!A All CCR Unit Networks

#* Piezometer
Groundwater Elevation Contour
Groundwater Elevation Contour (Inferred)
Approximate Groundwater Flow Direction

Notes
1. Monitoring well coordinates and water levels (collected on April 21, 22, and 23, 2025) provided by AEP.
2. Site features based on information available in coal combustion residuals (CCR) Groundwater Monitoring Well Network Evaluation Update (Arcadis 2022)
provided by AEP.
3. Groundwater elevation units are feet above mean sea level (ft msl).
4. Wells AD-10, AD-19, AD-20, AD-21, AD-29, and W-3 were not gauged during the April 2025 event.
5. AD-7R replaced AD-7, which was abandoned on September 12, 2023.
6. Wells shaded in gray are within the network but not used for contouring.
7. Well AD-34 had artesian characteristics during this event and was not used for contouring.
8. AD-35 was abandoned on November 13, 2018 and is not shown on the map.
9. Removal of CCR plus one foot of material for the WBAP was completed for on July 26, 2022.
10. Removal of CCR plus one foot of material for the EBAP was completed on July 20, 2023.
11. Removal of CCR plus one foot of material for the FGDSA was completed on September 18, 2023.
12. Map is updated to incorporate Landfill survey data collected on May 1, 2024.
13. Aerial imagery provided by the TxGIO DataHub (dated 2024).
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Geosyntec Consultants, Inc.

Texas Firm Registration 
No. 1182



Notes: 
1. Beryllium concentrations are shown in milligrams
per liter (mg/L). 
2. Water level is shown as groundwater elevation in
feet above mean sea level (ft amsl).
3. The gap in beryllium data represents the time period
in which detection monitoring took place and samples 
were not analyzed for beryllium.  
FGD: Flue Gas Desulfurization 

Figure 

2

Beryllium v. Groundwater Elevation 
Pirkey FGD Stackout Pad 

Columbus, Ohio December 2025 
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Notes:  
1. Beryllium, calcium, and lithium concentrations are 
shown in milligrams per liter (mg/L).   
FGD: flue gas desulfurization  

Figure 
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AD-22 Beryllium v. Calcium and Lithium 
Pirkey FGD Stackout Pad 

Columbus, Ohio December 2025 
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Notes:
-A sample was collected for 
analysis of mineralogy from 6-8 
ft bgs.  
-The full boring log is available 
in Attachment A.

Figure
4

AD-22 Seasonal Water Table Geology 
H. W. Pirkey Plant – FGD Stackout Pad

Columbus, OH January 2024
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Notes:
1. A sample was collected for analysis of mineralogy from 6–8 ft bgs.
2. This illustration represents the log for boring SP-B4. The full boring log is available in Attachment B.
3. AD-22 is screened at the interval of 10–30 ft bgs.
FGD: Flue Gas Desulfurization
ft bgs: feet below ground surface
mg/L: milligrams per liter

AD-22 Seasonal Water Table Geology 

H. W. Pirkey Plant – FGD Stackout Pad 

December 2025Columbus, OH
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Notes:  
1. Cobalt concentrations are shown in milligrams per
liter (mg/L).   
2. Water level is shown as groundwater elevation in
feet above mean sea level (ft amsl).
3. The gap in cobalt data represents the time period in
which detection monitoring took place and samples 
were not analyzed for cobalt.  
FGD: Flue Gas Desulfurization 

Figure 

5

AD-22 Cobalt v. Groundwater Elevation 
Pirkey FGD Stackout Pad 

Columbus, Ohio December 2025
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Notes:  
1. Cobalt, calcium, and lithium concentrations are 
shown in milligrams per liter (mg/L).   
FGD: Flue Gas Desulfurization  

Figure 
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AD-22 Cobalt v. Calcium and Lithium 
Pirkey FGD Stackout Pad 

Columbus, Ohio December 2025 
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Notes:  
1. Cobalt and calcium concentrations are shown in
milligrams per liter (mg/L).
2. Upgradient wells are shown with hollow circles.
3. ‘FGD Sludge-SPLP’ and ‘FGD Sludge 7 Day Leach’
present the leached concentrations of cobalt and calcium
using the Synthetic Precipitation Leaching Procedure
(SPLP) (SW-846 Test Method 1312) and the 7-Day
Distilled Water Leachate Test Procedure (30 Texas
Administration Code 335.521 Appendix 4), respectively.
FGD: Flue Gas Desulfurization

Figure 

7

Cobalt and Calcium Concentration Distribution 
Pirkey FGD Stackout Pad 

Columbus, Ohio December 2025
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Notes:  
1. Calcium concentrations are shown in milligrams per
liter (mg/L).   
2. Upgradient monitoring well AD-13 is shown with a
dashed line.
FGD: Flue Gas Desulfurization Figure 

8

Calcium Time Series Graph 
Pirkey FGD Stackout Pad 

Columbus, Ohio December 2025
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Notes: Groundwater concentrations of major cations and 
anions at AD-22 from the April 2025 sampling event were 
used to establish baseline conditions for the diagram. Eh 
and pH values for sampling dates at AD-22 are shown on 
the diagram. 

Figure 
9

AD-22 Eh-pH Diagram 
Pirkey FGD Stackout Pad 

Columbus, Ohio December 2025 



      

Notes:  
1. Boron and sulfate concentrations are shown in 
milligrams per liter (mg/L). 
FGD: Flue Gas Desulfurization 

 
Figure 
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AD-33 Boron and Sulfate Time Series Graph 
Pirkey FGD Stackout Pad 

Columbus, Ohio October 2025 
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Notes:  
1. Mercury concentrations are shown in micrograms
per liter (µg/L).  
2. FGD sludge samples collected on 7/17/2019.
3. 7-day leaching procedure results were not shown
due to non-detects.
*: Non-detect presented as the reporting limit
FGD: Flue Gas Desulfurization
SPLP: Synthetic Precipitation Leaching Procedure
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AD-33 Mercury Time Series Graph 
Pirkey FGD Stackout Pad 

Columbus, Ohio October 2025
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ATTACHMENT A 
Geologic Cross Sections
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SITE LAYOUT AND WELL LOCATIONS
(UPDATED OCTOBER 2023)
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ATTACHMENT B 
SP-B4 Boring Log



  Project: AEP Pirkey Boring/Well Name:______SP-B4

  Project Location:_____Hallsville, TX Boring Date:__ 3/3/2020

pp= pocket penetrometer

0.0'-0.4':

0.4'-0.7':

0.7'-1.5':

1.5'-3.7':

3.7'-5.0':

5.0'-7.0':

7.0'-8.0':

8.0'-10.0':

10.0'-12.6':

12.6'-13.3':

13.3'-18.5':

18.5'-20.3':

20.3'-21.1':

21.1'-21.3':

21.3'-21.9':

21.9'-22.3':

22.3'-22.7': light brown silt; low cohesion; wet

22.7'-24.4':

24.4'-27.8':

27.8'-30.0':

35

 Drill RigGeoprobe 3230 DT

 Drilling Contractor:___C&S

 Driller:_DJ Diduch

Tan clay, low stiffness (pp.1.5), high plasticity; wet

Tan and brown clayey silt, moderate cohesion; iron ore present; wet

Maroon silty clay, low stiffness (pp. 1.0), moderate plasticity; iron ore; wet

Dark gray silt, good cohesion; wet

Dark gray/black clay, trace silt, low stiffness (pp. 1.5), high plasticity; wet

Geosyntec Consultants

Samples collected at 6-8'; 18-20'; 28-30'

TD at 30' bgs; refusal

*PID readings not collected

30

15

Dark gray and dark green silty clay, moderate/high stiffness (pp.3.5), moderate plasticity; wet, 
glauconite present

Dark green/gray fine grained sand, well sorted; wet; glauconite present

20

Red and orange fine grained sand, well sorted, with iron ore; wet

Dark gray silty clay, low stiffness (pp. 1.5), high plasticity; wet

Dark gray silt, moderate cohesion; wet

25

5

10

NO RECOVERY

Maroon and light gray clay, high stiffness (pp. 4.5-5.0), low plasticity; iron ore present throughout

Light gray clay with iron ore, moderate stiffness (pp.2.5-3.0), moderate plasticity

Maroon clay, moderate stiffness (pp. 3.5), moderate plasticity; iron ore present; moist at 9'

Maroon clay, moderate stiffness (pp. 3.5), moderate plasticity; iron ore present; wet at 12'

Soil Boring Log
D
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Soil Profile

Description

P
ID

*

0

Maroon and light gray clay, high stiffness (pp. 4.5-5.0), low plasticity; iron ore present 3.1'-3.7'

Top soil, black silt, vegetation

Brown clayey silt, good cohesion

Red and light gray silty clay, moderate stiffness (pp. 2.5), high plasticity
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ATTACHMENT C 
AD-22 Boring Log and Well Installation Diagram
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ATTACHMENT D 
FGD Sludge Materials Analytical Report 



Shreveport, LA 71101
Phone:  (318) 673-3802
Fax:  (318) 673-3960

502 North Allen Ave.
AEP ANALYTICAL CHEMISTRY SERVICES

Company: SEP - Flint Creek (TW) Address: 502 North Allen Avenue

Shreveport, LA  71101

Report ID        : 40143

Date Received: 07/18/2019 Contact: Terry Wehling

Phone: (318) 673-2721 Fax: (318) 673-3960

02004

 Analysis Report

AEP Sample ID 227040
Cust Sample ID: Dirt/Sludge Matrix: Solid

Collected Date: 07/17/2019
Location: H.W. Pirkey Power Plant

By: RF:

Sample Desc.: Pirkey Sludge FGD Total

Metals (227040)

Parameter Value Det. LimitUnit Dil./Conc. Method Analysis Date/Time TechCodes

Aluminum  20500 12.5 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:18 JDB

Antimony  0.993 0.25 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDB

Arsenic  28.3 0.25 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDB

Barium  142 2.5 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:18 JDB

Beryllium  2.12 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDB

Boron  845 25 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:18 JDBM4

Cadmium  1.68 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDB

Calcium  77500 25 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:18 JDB

Chromium  30.6 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDB

Cobalt  24.8 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDB

Copper  30.2 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDB

Dry Weight, Percent  94.7 0.001 1% 07/22/2019 15:30 JDBT5

Iron  36300 12.5 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:18 JDBM4

Lead  5.31 0.25 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDB

Lithium  11.5 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDBT5

Magnesium  7150 25 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:18 JDB

Manganese  498 2.5 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:18 JDB

Mercury  0.653 0.000025 1mg/Kg EPA 7471B  1998 07/24/2019 14:37 LNM

Molybdenum  8.45 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDB

Nickel  28.8 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDB

Potassium  1370 25 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:18 JDB

Selenium  36.4 0.25 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDB

Silver  0.208 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDB

Sodium  1230 25 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:18 JDB

Strontium  382 2.5 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:18 JDB

Thallium  0.503 0.25 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDB

The results apply only to the samples as received in the laboratory.  The analyses used to obtain the results meet NELAC requirement, if applicable.  No part of this work may  

be altered in any form or by any means - graphic, electronic, or mechanical, including photocopying, recording, taping, or information and retrieval systems - without written 

permission of AEPAnalytical Chemistry Services.
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Shreveport, LA 71101
Phone:  (318) 673-3802
Fax:  (318) 673-3960

502 North Allen Ave.
AEP ANALYTICAL CHEMISTRY SERVICES

Company: SEP - Flint Creek (TW) Address: 502 North Allen Avenue

Shreveport, LA  71101

Report ID        : 40143

Date Received: 07/18/2019 Contact: Terry Wehling

Phone: (318) 673-2721 Fax: (318) 673-3960

02004

 Analysis Report

Tin  1.28 0.2 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDBT5

Titanium  1360 2.5 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:18 JDBM4

Vanadium  77.5 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDB

Zinc  26 0.25 1:50mg/Kg EPA 6010B  1996 07/26/2019 0:47 JDB

Waste Characterization (227040)

Parameter Value Det. LimitUnit Dil./Conc. Method Analysis Date/Time TechCodes

pH, Soil  8.44 1pH EPA 9045D  2002 07/25/2019 12:30 GB

The results apply only to the samples as received in the laboratory.  The analyses used to obtain the results meet NELAC requirement, if applicable.  No part of this work may  

be altered in any form or by any means - graphic, electronic, or mechanical, including photocopying, recording, taping, or information and retrieval systems - without written 

permission of AEPAnalytical Chemistry Services.
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Shreveport, LA 71101
Phone:  (318) 673-3802
Fax:  (318) 673-3960

502 North Allen Ave.
AEP ANALYTICAL CHEMISTRY SERVICES

Company: SEP - Flint Creek (TW) Address: 502 North Allen Avenue

Shreveport, LA  71101

Report ID        : 40143

Date Received: 07/18/2019 Contact: Terry Wehling

Phone: (318) 673-2721 Fax: (318) 673-3960

02004

 Analysis Report

AEP Sample ID 227041
Cust Sample ID: Dirt/Sludge Matrix: Solid

Collected Date: 07/17/2019
Location: H.W. Pirkey Power Plant

By: RF:

Sample Desc.: Pirkey Sludge FGD SPLP

SPLP (227041)

Parameter Value Det. LimitUnit Dil./Conc. Method Analysis Date/Time TechCodes

Aluminum  14.2 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Antimony  0.018 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Arsenic  0.015 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Barium  3.46 0.05 1:50mg/L EPA 1312/6010B  1996 07/25/2019 20:58 JDB

Beryllium  0.012 0.001 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Boron  22.3 0.5 1:50mg/L EPA 1312/6010B  1996 07/25/2019 20:58 JDB

Cadmium  0.002 0.001 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Calcium  2090 0.5 1:50mg/L EPA 1312/6010B  1996 07/25/2019 20:58 JDB

Chromium  0.005 0.001 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Cobalt  0.051 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Copper  0.009 0.001 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Iron  52.4 0.5 1:50mg/L EPA 1312/6010B  1996 07/25/2019 20:58 JDB

Lead < 0.005 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Lithium  0.146 0.001 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Magnesium  62.3 0.5 1:50mg/L EPA 1312/6010B  1996 07/25/2019 20:58 JDB

Manganese  2.83 0.001 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Mercury  0.002272 0.000025 1mg/L EPA 7470A  1994 07/24/2019 14:05 LNM

Molybdenum  0.229 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Nickel  0.054 0.025 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Potassium  9.61 0.01 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Selenium  0.93 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Silver < 0.001 0.001 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Sodium  35.6 0.5 1:50mg/L EPA 1312/6010B  1996 07/25/2019 20:58 JDB

Strontium  12.7 0.05 1:50mg/L EPA 1312/6010B  1996 07/25/2019 20:58 JDB

Thallium < 0.005 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Tin < 0.005 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

The results apply only to the samples as received in the laboratory.  The analyses used to obtain the results meet NELAC requirement, if applicable.  No part of this work may  

be altered in any form or by any means - graphic, electronic, or mechanical, including photocopying, recording, taping, or information and retrieval systems - without written 

permission of AEPAnalytical Chemistry Services.
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Shreveport, LA 71101
Phone:  (318) 673-3802
Fax:  (318) 673-3960

502 North Allen Ave.
AEP ANALYTICAL CHEMISTRY SERVICES

Company: SEP - Flint Creek (TW) Address: 502 North Allen Avenue

Shreveport, LA  71101

Report ID        : 40143

Date Received: 07/18/2019 Contact: Terry Wehling

Phone: (318) 673-2721 Fax: (318) 673-3960

02004

 Analysis Report

Titanium  0.041 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Vanadium  0.269 0.001 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

Zinc  0.299 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:09 JDB

The results apply only to the samples as received in the laboratory.  The analyses used to obtain the results meet NELAC requirement, if applicable.  No part of this work may  

be altered in any form or by any means - graphic, electronic, or mechanical, including photocopying, recording, taping, or information and retrieval systems - without written 

permission of AEPAnalytical Chemistry Services.
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Shreveport, LA 71101
Phone:  (318) 673-3802
Fax:  (318) 673-3960

502 North Allen Ave.
AEP ANALYTICAL CHEMISTRY SERVICES

Company: SEP - Flint Creek (TW) Address: 502 North Allen Avenue

Shreveport, LA  71101

Report ID        : 40143

Date Received: 07/18/2019 Contact: Terry Wehling

Phone: (318) 673-2721 Fax: (318) 673-3960

02004

 Analysis Report

AEP Sample ID 227042
Cust Sample ID: Dirt/Sludge Matrix: Solid

Collected Date: 07/17/2019
Location: H.W. Pirkey Power Plant

By: RF:

Sample Desc.: Pirkey Sludge FGD 7 Day Leachate

7-Day Leachate (227042)

Parameter Value Det. LimitUnit Dil./Conc. Method Analysis Date/Time TechCodes

Aluminum  0.563 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Antimony < 0.005 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Arsenic  0.011 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Barium  0.134 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Beryllium < 0.001 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Boron  8.44 0.5 1:50mg/L EPA 6010B  1996 08/04/2019 17:43 JDB

Cadmium < 0.001 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Calcium  252 0.5 1:50mg/L EPA 6010B  1996 08/04/2019 17:43 JDB

Chromium < 0.001 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Cobalt < 0.005 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Copper  0.002 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Iron  0.211 0.01 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Lead < 0.005 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Lithium  0.069 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Magnesium  6.73 0.01 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Manganese  0.008 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Mercury < 0.005 0.005 1:200mg/L EPA 7470A  1994 07/30/2019 10:19 LNM

Molybdenum  0.18 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Nickel < 0.025 0.025 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Potassium  4.82 0.01 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Selenium  0.208 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Silver < 0.001 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Sodium  19.8 0.5 1:50mg/L EPA 6010B  1996 08/04/2019 17:43 JDB

Strontium  1.6 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Thallium < 0.005 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Tin < 0.005 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

The results apply only to the samples as received in the laboratory.  The analyses used to obtain the results meet NELAC requirement, if applicable.  No part of this work may  

be altered in any form or by any means - graphic, electronic, or mechanical, including photocopying, recording, taping, or information and retrieval systems - without written 

permission of AEPAnalytical Chemistry Services.
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Shreveport, LA 71101
Phone:  (318) 673-3802
Fax:  (318) 673-3960

502 North Allen Ave.
AEP ANALYTICAL CHEMISTRY SERVICES

Company: SEP - Flint Creek (TW) Address: 502 North Allen Avenue

Shreveport, LA  71101

Report ID        : 40143

Date Received: 07/18/2019 Contact: Terry Wehling

Phone: (318) 673-2721 Fax: (318) 673-3960

02004

 Analysis Report

Titanium  0.015 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Vanadium  0.03 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

Zinc < 0.005 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:35 JDB

The results apply only to the samples as received in the laboratory.  The analyses used to obtain the results meet NELAC requirement, if applicable.  No part of this work may  

be altered in any form or by any means - graphic, electronic, or mechanical, including photocopying, recording, taping, or information and retrieval systems - without written 

permission of AEPAnalytical Chemistry Services.
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Shreveport, LA 71101
Phone:  (318) 673-3802
Fax:  (318) 673-3960

502 North Allen Ave.
AEP ANALYTICAL CHEMISTRY SERVICES

Company: SEP - Flint Creek (TW) Address: 502 North Allen Avenue

Shreveport, LA  71101

Report ID        : 40143

Date Received: 07/18/2019 Contact: Terry Wehling

Phone: (318) 673-2721 Fax: (318) 673-3960

02004

 Analysis Report

AEP Sample ID 227043
Cust Sample ID: Dirt/Sludge 2 Matrix: Solid

Collected Date: 07/17/2019
Location: H.W. Pirkey Power Plant

By: RF:

Sample Desc.: Pirkey Sludge FGD 2 Total

Metals (227043)

Parameter Value Det. LimitUnit Dil./Conc. Method Analysis Date/Time TechCodes

Aluminum  19600 12.5 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:25 JDB

Antimony  0.919 0.25 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDB

Arsenic  22.8 0.25 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDB

Barium  121 2.5 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:25 JDB

Beryllium  1.66 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDB

Boron  891 25 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:25 JDBT5

Cadmium  1.37 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDB

Calcium  84500 25 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:25 JDB

Chromium  28.5 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDB

Cobalt  20.3 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDB

Copper  26.9 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDB

Dry Weight, Percent  97.2 0.001 1% 07/22/2019 15:30 JDBT5

Iron  28800 12.5 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:25 JDB

Lead  5.78 0.25 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDB

Lithium  12 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDBT5

Magnesium  7070 25 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:25 JDB

Manganese  388 2.5 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:25 JDB

Mercury  0.606 0.000025 1mg/Kg EPA 7471B  1998 07/24/2019 14:27 LNM

Molybdenum  11 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDB

Nickel  25.7 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDB

Potassium  1460 25 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:25 JDB

Selenium  30.4 0.25 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDB

Silver  0.19 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDB

Sodium  1780 25 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:25 JDB

Strontium  451 2.5 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:25 JDB

Thallium  0.562 0.25 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDB

The results apply only to the samples as received in the laboratory.  The analyses used to obtain the results meet NELAC requirement, if applicable.  No part of this work may  

be altered in any form or by any means - graphic, electronic, or mechanical, including photocopying, recording, taping, or information and retrieval systems - without written 

permission of AEPAnalytical Chemistry Services.
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Shreveport, LA 71101
Phone:  (318) 673-3802
Fax:  (318) 673-3960

502 North Allen Ave.
AEP ANALYTICAL CHEMISTRY SERVICES

Company: SEP - Flint Creek (TW) Address: 502 North Allen Avenue

Shreveport, LA  71101

Report ID        : 40143

Date Received: 07/18/2019 Contact: Terry Wehling

Phone: (318) 673-2721 Fax: (318) 673-3960

02004

 Analysis Report

Tin  1.06 0.2 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDBT5

Titanium  1280 2.5 1:2500mg/Kg EPA 6010B  1996 07/26/2019 0:25 JDB

Vanadium  68.3 0.05 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDB

Zinc  33.8 0.25 1:50mg/Kg EPA 6010B  1996 07/26/2019 1:26 JDB

Waste Characterization (227043)

Parameter Value Det. LimitUnit Dil./Conc. Method Analysis Date/Time TechCodes

pH, Soil  8.71 1pH EPA 9045D  2002 07/25/2019 12:30 GB

The results apply only to the samples as received in the laboratory.  The analyses used to obtain the results meet NELAC requirement, if applicable.  No part of this work may  

be altered in any form or by any means - graphic, electronic, or mechanical, including photocopying, recording, taping, or information and retrieval systems - without written 

permission of AEPAnalytical Chemistry Services.
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Shreveport, LA 71101
Phone:  (318) 673-3802
Fax:  (318) 673-3960

502 North Allen Ave.
AEP ANALYTICAL CHEMISTRY SERVICES

Company: SEP - Flint Creek (TW) Address: 502 North Allen Avenue

Shreveport, LA  71101

Report ID        : 40143

Date Received: 07/18/2019 Contact: Terry Wehling

Phone: (318) 673-2721 Fax: (318) 673-3960

02004

 Analysis Report

AEP Sample ID 227044
Cust Sample ID: Dirt/Sludge 2 Matrix: Solid

Collected Date: 07/17/2019
Location: H.W. Pirkey Power Plant

By: RF:

Sample Desc.: Pirkey Sludge FGD 2 SPLP

SPLP (227044)

Parameter Value Det. LimitUnit Dil./Conc. Method Analysis Date/Time TechCodes

Aluminum  10.5 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Antimony  0.017 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Arsenic < 0.005 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Barium  2.57 0.05 1:50mg/L EPA 1312/6010B  1996 07/25/2019 21:06 JDB

Beryllium  0.009 0.001 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Boron  26.7 0.5 1:50mg/L EPA 1312/6010B  1996 07/25/2019 21:06 JDB

Cadmium  0.002 0.001 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Calcium  1960 0.5 1:50mg/L EPA 1312/6010B  1996 07/25/2019 21:06 JDB

Chromium  0.004 0.001 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Cobalt  0.051 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Copper  0.003 0.001 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Iron  47.7 0.5 1:50mg/L EPA 1312/6010B  1996 07/25/2019 21:06 JDB

Lead < 0.005 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Lithium  0.136 0.001 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Magnesium  70.2 0.5 1:50mg/L EPA 1312/6010B  1996 07/25/2019 21:06 JDB

Manganese  2.87 0.001 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Mercury < 0.000025 0.000025 1mg/L EPA 7470A  1994 07/24/2019 14:21 LNM

Molybdenum  0.288 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Nickel  0.071 0.025 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Potassium  11.4 0.01 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Selenium  0.775 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Silver < 0.001 0.001 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Sodium  56.7 0.5 1:50mg/L EPA 1312/6010B  1996 07/25/2019 21:06 JDB

Strontium  13.2 0.05 1:50mg/L EPA 1312/6010B  1996 07/25/2019 21:06 JDB

Thallium < 0.005 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Tin < 0.005 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

The results apply only to the samples as received in the laboratory.  The analyses used to obtain the results meet NELAC requirement, if applicable.  No part of this work may  

be altered in any form or by any means - graphic, electronic, or mechanical, including photocopying, recording, taping, or information and retrieval systems - without written 

permission of AEPAnalytical Chemistry Services.
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Shreveport, LA 71101
Phone:  (318) 673-3802
Fax:  (318) 673-3960

502 North Allen Ave.
AEP ANALYTICAL CHEMISTRY SERVICES

Company: SEP - Flint Creek (TW) Address: 502 North Allen Avenue

Shreveport, LA  71101

Report ID        : 40143

Date Received: 07/18/2019 Contact: Terry Wehling

Phone: (318) 673-2721 Fax: (318) 673-3960

02004

 Analysis Report

Titanium  0.037 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Vanadium  0.194 0.001 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

Zinc  0.338 0.005 1mg/L EPA 1312/6010B  1996 07/25/2019 23:55 JDB

The results apply only to the samples as received in the laboratory.  The analyses used to obtain the results meet NELAC requirement, if applicable.  No part of this work may  

be altered in any form or by any means - graphic, electronic, or mechanical, including photocopying, recording, taping, or information and retrieval systems - without written 

permission of AEPAnalytical Chemistry Services.
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Shreveport, LA 71101
Phone:  (318) 673-3802
Fax:  (318) 673-3960

502 North Allen Ave.
AEP ANALYTICAL CHEMISTRY SERVICES

Company: SEP - Flint Creek (TW) Address: 502 North Allen Avenue

Shreveport, LA  71101

Report ID        : 40143

Date Received: 07/18/2019 Contact: Terry Wehling

Phone: (318) 673-2721 Fax: (318) 673-3960

02004

 Analysis Report

AEP Sample ID 227045
Cust Sample ID: Dirt/Sludge 2 Matrix: Solid

Collected Date: 07/17/2019
Location: H.W. Pirkey Power Plant

By: RF:

Sample Desc.: Pirkey Sludge FGD 2 7 Day Leachate

7-Day Leachate (227045)

Parameter Value Det. LimitUnit Dil./Conc. Method Analysis Date/Time TechCodes

Aluminum  0.994 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Antimony  0.006 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Arsenic  0.031 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Barium  0.121 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Beryllium < 0.001 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Boron  16.4 0.5 1:50mg/L EPA 6010B  1996 08/04/2019 17:53 JDB

Cadmium < 0.001 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Calcium  633 0.5 1:50mg/L EPA 6010B  1996 08/04/2019 17:53 JDB

Chromium < 0.001 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Cobalt < 0.005 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Copper  0.003 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Iron  0.225 0.01 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Lead < 0.005 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Lithium  0.1 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Magnesium  9.54 0.01 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Manganese  0.015 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Mercury < 0.005 0.005 1:200mg/L EPA 7470A  1994 07/30/2019 10:36 LNM

Molybdenum  0.448 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Nickel < 0.025 0.025 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Potassium  9.02 0.01 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Selenium  0.201 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Silver < 0.001 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Sodium  48.3 0.5 1:50mg/L EPA 6010B  1996 08/04/2019 17:53 JDB

Strontium  3.79 0.05 1:50mg/L EPA 6010B  1996 08/04/2019 17:53 JDB

Thallium < 0.005 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Tin < 0.005 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

The results apply only to the samples as received in the laboratory.  The analyses used to obtain the results meet NELAC requirement, if applicable.  No part of this work may  

be altered in any form or by any means - graphic, electronic, or mechanical, including photocopying, recording, taping, or information and retrieval systems - without written 

permission of AEPAnalytical Chemistry Services.
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Titanium  0.02 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Vanadium  0.087 0.001 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

Zinc < 0.005 0.005 1mg/L EPA 6010B  1996 08/04/2019 19:45 JDB

The results apply only to the samples as received in the laboratory.  The analyses used to obtain the results meet NELAC requirement, if applicable.  No part of this work may  

be altered in any form or by any means - graphic, electronic, or mechanical, including photocopying, recording, taping, or information and retrieval systems - without written 

permission of AEPAnalytical Chemistry Services.
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* * * * *RecoveryValue RecoveryValue

Duplicate %

Difference TechDate Parameter

Quality Control Data

% %

Standard Spike Surrogate

% Recovery

Blank

ValueSample ID

* Quality control units are the same as reported analytical results

7/25/2019 2.02297332 2.0716392 0.4 JDB101.1 103.6Aluminum <0.005226939.1

7/25/2019 2.02297332 2.22422 0.0 JDB101.1 111.2Aluminum <0.005227041.1

7/26/2019 2.03582322 132.38333100 1.2 JDB101.8 132.4Aluminum <12.5227040.1

7/25/2019 0.80924620.8 0.81597760.8 0.2 JDB101.2 102.0Antimony <0.005226939.1

7/25/2019 0.80924620.8 0.76718430.8 0.5 JDB101.2 95.9Antimony <0.005227041.1

7/26/2019 0.80711220.8 32.64319240 1.8 JDB100.9 81.6Antimony <0.25227040.1

7/25/2019 0.80867950.8 0.77584210.8 0.0 JDB101.1 97.0Arsenic <0.005227041.1

7/25/2019 0.80867950.8 0.80862750.8 0.1 JDB101.1 101.1Arsenic <0.005226939.1

7/26/2019 0.79067970.8 40.30627840 0.8 JDB98.8 100.8Arsenic <0.25226915.1

7/26/2019 0.79402380.8 34.43391740 2.3 JDB99.3 86.1Arsenic <0.25227040.1

7/25/2019 0.20805570.2 0.2095430.2 0.1 JDB104.0 104.8Barium <0.001226939.1

7/25/2019 0.20805570.2 0.18297670.2 0.4 JDB104.0 91.5Barium <0.05227041.1

7/26/2019 0.21126500.2 543.5715500 7.2 JDB105.6 108.7Barium <2.5227040.1

7/25/2019 0.21227790.2 0.21428320.2 0.3 JDB106.1 107.1Beryllium <0.001226939.1

7/25/2019 0.21227790.2 0.19923290.2 0.4 JDB106.1 99.6Beryllium <0.001227041.1

7/26/2019 0.21312350.2 9.4067910 0.2 JDB106.6 94.1Beryllium <0.05227040.1

7/25/2019 0.29956510.3 0.29841830.3 0.7 JDB99.9 99.5Boron <0.01226939.1

7/25/2019 0.29956510.3 0.28553330.3 0.5 JDB99.9 95.2Boron <0.5227041.1

7/25/2019 0.20699340.2 0.18368380.2 0.6 JDB103.5 91.8Cadmium <0.001227041.1

7/25/2019 0.20699340.2 0.20612430.2 0.5 JDB103.5 103.1Cadmium <0.001226939.1

7/26/2019 0.19735710.2 10.05800710 1.8 JDB98.7 100.6Cadmium <0.05226915.1

7/26/2019 0.20132930.2 8.045376710 1.6 JDB100.7 80.5Cadmium <0.05227040.1

7/25/2019 1.00875051 1.02436671 0.9 JDB100.9 102.4Calcium <0.01226939.1

7/26/2019 0.86165681 113.6333350 0.8 JDB86.2 227.3Calcium <25227040.1

7/25/2019 0.41163870.4 0.41255290.4 0.4 JDB102.9 103.1Chromium <0.001226939.1

7/25/2019 0.41163870.4 0.38673390.4 0.3 JDB102.9 96.7Chromium <0.001227041.1

7/26/2019 0.407980.4 17.69223320 1.6 JDB102.0 88.5Chromium <0.05227040.1

7/26/2019 0.40595090.4 20.75882320 0.8 JDB101.5 103.8Chromium <0.05226915.1

7/25/2019 0.20434820.2 0.18393470.2 0.4 JDB102.2 92.0Cobalt <0.005227041.1

7/25/2019 0.20434820.2 0.20547140.2 0.4 JDB102.2 102.7Cobalt <0.005226939.1

7/26/2019 0.20325470.2 7.761483310 1.8 JDB101.6 77.6Cobalt <0.05227040.1

7/25/2019 0.30663990.3 0.29633010.3 0.1 JDB102.2 98.8Copper <0.001227041.1

The results apply only to the samples as received in the laboratory.  The analyses used to obtain the results meet NELAC requirement, if applicable.  No part of this work may  

be altered in any form or by any means - graphic, electronic, or mechanical, including photocopying, recording, taping, or information and retrieval systems - without written 

permission of AEPAnalytical Chemistry Services.
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7/25/2019 0.30663990.3 0.31090920.3 0.1 JDB102.2 103.6Copper <0.001226939.1

7/26/2019 0.31241040.3 15.00301715 1.9 JDB104.1 100.0Copper <0.05227040.1

7/25/2019 3.11588933 3.12311583 1.0 JDB103.9 104.1Iron <0.01226939.1

7/25/2019 3.11588933 159.28837150 0.8 JDB103.9 106.2Iron <0.5227041.1

7/26/2019 3.08610053 3.1 JDB102.9Iron <12.5227040.1

7/25/2019 1.04306441 0.93206531 0.6 JDB104.3 93.2Lead <0.005227041.1

7/25/2019 1.04306441 1.04165741 0.4 JDB104.3 104.2Lead <0.005226939.1

7/26/2019 1.01478271 51.88195650 1.4 JDB101.5 103.8Lead <0.25226915.1

7/26/2019 1.01943051 41.22753350 1.1 JDB101.9 82.5Lead <0.25227040.1

7/25/2019 0.21190960.2 0.23539870.2 0.1 JDB106.0 117.7Lithium <0.001227041.1

7/25/2019 0.21190960.2 0.21637990.2 0.4 JDB106.0 108.2Lithium <0.001226939.1

7/26/2019 0.2112910.2 11.69841710 2.8 JDB105.6 117.0Lithium <0.05227040.1

7/25/2019 2.08681752 2.08775672 0.2 JDB104.3 104.4Magnesium <0.01226939.1

7/25/2019 2.08681752 1.97913332 0.6 JDB104.3 99.0Magnesium <0.5227041.1

7/26/2019 2.05705492 76.916667100 1.4 JDB102.9 76.9Magnesium <25227040.1

7/25/2019 0.20728690.2 0.20775360.2 0.2 JDB103.6 103.9Manganese <0.001226939.1

7/25/2019 0.20728690.2 0.166840.2 0.7 JDB103.6 83.4Manganese <0.001227041.1

7/26/2019 0.20663680.2 572.398500 1.1 JDB103.3 114.5Manganese <2.5227040.1

7/24/2019 0.000970.001 0.163730.2 7.0 LNM97.0 81.9Mercury <0.00002227041.1

7/24/2019 0.000970.001 0.04960.04 4.4 LNM97.0 124.0Mercury <0.00002227040.1

7/30/2019 0.00090.001 0.1561620.2 4.0 LNM90.0 78.1Mercury <0.005227042.1

7/25/2019 0.20676570.2 0.1977270.2 0.5 JDB103.4 98.9Molybdenum <0.005227041.1

7/25/2019 0.20676570.2 0.20761290.2 0.4 JDB103.4 103.8Molybdenum <0.005226939.1

7/26/2019 0.20733080.2 9.248683310 0.4 JDB103.7 92.5Molybdenum <0.05227040.1

7/25/2019 0.51925940.5 0.461830.5 0.6 JDB103.9 92.4Nickel <0.025227041.1

7/25/2019 0.51925940.5 0.52093790.5 0.6 JDB103.9 104.2Nickel <0.025226939.1

7/26/2019 0.52282730.5 19.99276725 1.9 JDB104.6 80.0Nickel <0.05227040.1

7/25/2019 9.369210910 11.1175410 0.3 JDB93.7 111.2Potassium <0.01227041.1

7/25/2019 9.369210910 9.463122310 0.2 JDB93.7 94.6Potassium <0.01226939.1

7/26/2019 9.139701810 428.035500 2.9 JDB91.4 85.6Potassium <25227040.1

7/25/2019 1.99984952 1.98163002 0.8 JDB100.0 99.1Selenium <0.005226939.1

7/25/2019 1.99984952 1.9912032 0.7 JDB100.0 99.6Selenium <0.005227041.1

7/26/2019 1.95511382 89.733067100 3.0 JDB97.8 89.7Selenium <0.25227040.1

7/25/2019 0.07129300.075 0.07086390.075 0.2 JDB95.1 94.5Silver <0.001227041.1

7/25/2019 0.07129300.075 0.07142850.075 0.1 JDB95.1 95.2Silver <0.001226939.1

7/26/2019 0.07122150.075 3.61886283.75 0.5 JDB95.0 96.5Silver <0.05227040.1

The results apply only to the samples as received in the laboratory.  The analyses used to obtain the results meet NELAC requirement, if applicable.  No part of this work may  

be altered in any form or by any means - graphic, electronic, or mechanical, including photocopying, recording, taping, or information and retrieval systems - without written 

permission of AEPAnalytical Chemistry Services.
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05-Aug-19

Report Date

7/25/2019 3.13848313 2.37463333 0.0 JDB104.6 79.2Sodium <0.5227041.1

7/25/2019 3.13848313 2.46936673 0.1 JDB104.6 82.3Sodium <0.01226939.1

7/26/2019 3.12566053 120.525150 1.9 JDB104.2 80.4Sodium <25227040.1

7/25/2019 0.20598990.2 0.20816870.2 0.4 JDB103.0 104.1Strontium <0.001226939.1

7/26/2019 0.20782560.2 577.76733500 17.9 JDB103.9 115.6Strontium <2.5227040.1

7/25/2019 0.41520400.4 0.36827710.4 1.2 JDB103.8 92.1Thallium <0.005227041.1

7/25/2019 0.41520400.4 0.41711240.4 0.0 JDB103.8 104.3Thallium <0.005226939.1

7/26/2019 0.41550520.4 15.94738020 1.2 JDB103.9 79.7Thallium <0.25227040.1

7/25/2019 0.69954460.7 0.69306280.7 0.2 JDB99.9 99.0Tin <0.005226939.1

7/25/2019 0.69954460.7 0.6441640.7 0.2 JDB99.9 92.0Tin <0.005227041.1

7/26/2019 0.68960720.7 28.43836235 0.8 JDB98.5 81.3Tin <0.2227040.1

7/25/2019 0.21093410.2 0.20988740.2 0.2 JDB105.5 104.9Titanium <0.005227041.1

7/25/2019 0.21093410.2 0.21245670.2 0.1 JDB105.5 106.2Titanium <0.005226939.1

7/26/2019 0.21210790.2 1.6 JDB106.1Titanium <2.5227040.1

7/25/2019 0.30765190.3 0.31047540.3 0.4 JDB102.6 103.5Vanadium <0.001226939.1

7/25/2019 0.30765190.3 0.29971570.3 0.6 JDB102.6 99.9Vanadium <0.001227041.1

7/26/2019 0.307890.3 15.29166715 0.0 JDB102.6 101.9Vanadium <0.05227040.1

7/25/2019 0.20916790.2 0.20813740.2 0.3 JDB104.6 104.1Zinc <0.005226939.1

7/25/2019 0.20916790.2 0.18519070.2 0.1 JDB104.6 92.6Zinc <0.005227041.1

7/26/2019 0.20742330.2 8.488116710 0.5 JDB103.7 84.9Zinc <0.25227040.1

Code Code Description

M4 The analysis of the spiked sample required a dilution such that the spike recovery calculation does not provide useful information. The associated blank spike recovery 
was acceptable.

T5 This parameter is not included in the Laboratory's LELAP Laboratory Scope of Accreditation.

The results apply only to the samples as received in the laboratory.  The analyses used to obtain the results meet NELAC requirement, if applicable.  No part of this work may  

be altered in any form or by any means - graphic, electronic, or mechanical, including photocopying, recording, taping, or information and retrieval systems - without written 

permission of AEPAnalytical Chemistry Services.
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Project: 106665 PIRKEY
Sample ID: AD-33 (11')

Collection Date: 4/30/2018 16:05
Matrix: SOIL

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Burns & McDonnell
Work Order: 1805081

Dilution 
Factor

Lab ID: 1805081-15

ALS -- Fort Collins
Date: 08-Jun-18

SAMPLE SUMMARY REPORT

Percent Moisture: 18.1
Legal Location:

SOP 713 PrepBy: MRLPrep Date: 5/17/2018Gamma Spectroscopy Results
Ra-226 G 6/7/2018 08:540.47 pCi/g NA1.29  (+/- 0.3)

Ra-228 G,TI 6/7/2018 08:540.7 pCi/g NA1.36  (+/- 0.47)

SW6020 PrepBy: JMLPrep Date: 5/14/2018ICPMS Metals
ARSENIC 5/17/2018 01:020.23 MG/KG 104.9

BARIUM 5/17/2018 01:020.57 MG/KG 1020

BERYLLIUM 5/17/2018 01:020.057 MG/KG 100.15

CADMIUM 5/17/2018 01:020.23 MG/KG 10ND

COBALT 5/17/2018 01:020.57 MG/KG 100.61

CHROMIUM 5/17/2018 01:021.1 MG/KG 109.5

LITHIUM J 5/17/2018 01:022.3 MG/KG 100.25

MOLYBDENUM J 5/17/2018 01:020.23 MG/KG 100.18

LEAD 5/17/2018 01:020.23 MG/KG 103.2

ANTIMONY J 5/17/2018 01:020.11 MG/KG 100.086

SELENIUM J 5/17/2018 01:021.1 MG/KG 100.81

THALLIUM 5/17/2018 01:020.011 MG/KG 100.044

EPA300.0 PrepBy: HMAPrep Date: 5/10/2018Ion Chromatography
FLUORIDE 5/11/2018 21:431 MG/KG 1ND

SW7471 PrepBy: AJL2Prep Date: 5/11/2018Mercury
MERCURY J 5/11/2018 16:070.039 MG/KG 10.0026

AR Page 15 of  21LIMS Version:  6.864
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Project: 106665 PIRKEY
Sample ID: AD-33 (21')

Collection Date: 4/30/2018 16:05
Matrix: SOIL

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Burns & McDonnell
Work Order: 1805081

Dilution 
Factor

Lab ID: 1805081-16

ALS -- Fort Collins
Date: 08-Jun-18

SAMPLE SUMMARY REPORT

Percent Moisture: 20.0
Legal Location:

SOP 713 PrepBy: MRLPrep Date: 5/17/2018Gamma Spectroscopy Results
Ra-226 LT 6/7/2018 08:160.37 pCi/g NA0.7  (+/- 0.22)

Ra-228 NQ 6/7/2018 08:160.67 pCi/g NA0.72  (+/- 0.5)

SW6020 PrepBy: JMLPrep Date: 5/14/2018ICPMS Metals
ARSENIC 5/17/2018 01:050.25 MG/KG 1012

BARIUM 5/17/2018 01:050.62 MG/KG 109.1

BERYLLIUM 5/17/2018 01:050.062 MG/KG 100.09

CADMIUM 5/17/2018 01:050.25 MG/KG 10ND

COBALT 5/17/2018 01:050.62 MG/KG 100.64

CHROMIUM 5/17/2018 01:051.2 MG/KG 104.6

LITHIUM J 5/17/2018 01:052.5 MG/KG 100.24

MOLYBDENUM J 5/17/2018 01:050.25 MG/KG 100.061

LEAD 5/17/2018 01:050.25 MG/KG 101.5

ANTIMONY 5/17/2018 01:050.12 MG/KG 100.19

SELENIUM J 5/17/2018 01:051.2 MG/KG 100.42

THALLIUM 5/17/2018 01:050.012 MG/KG 100.03

EPA300.0 PrepBy: HMAPrep Date: 5/10/2018Ion Chromatography
FLUORIDE 5/11/2018 22:291 MG/KG 1ND

SW7471 PrepBy: AJL2Prep Date: 5/11/2018Mercury
MERCURY J 5/11/2018 16:090.04 MG/KG 10.0038
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ATTACHMENT F 
AD-33 Boring Log and Well Installation Diagram 
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ATTACHMENT G 
Certification by a Qualified Professional Engineer 



AEP Pirkey FGD Stackout Area   
Alternative Source Demonstration 

CERTIFICATION BY A QUALIFIED PROFESSIONAL ENGINEER 

I certify that the above described alternative source demonstration is appropriate for evaluating the 
groundwater monitoring data for the CCR management area at the former Pirkey FGD 
Stackout Area and that the requirements of 30 TAC §352.951(e) have been met.  

Beth Ann Gross
Printed Name of Licensed Professional Engineer 

_______________________________________ 
Signature 

79864 Texas
License Number  Licensing State 

December 23, 2025 
Date 

Geosyntec Consultants 
2039 Centre Pointe Blvd, Suite 103 

Tallahassee, Florida 32308 

Texas Registered Engineering Firm 
No. F-1182 
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