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I. Overview 

This Annual Groundwater Monitoring Report (Report) has been prepared to report the status of 
activities for the preceding year for the Landfill at AEP Generation Resources, Inc.’s, a wholly-
owned subsidiary of American Electric Power Company (AEP), Conesville Power Plant. The 
USEPA’s CCR rules require that the Annual Groundwater Monitoring Report be posted to the 
operating record for the preceding year no later than January 31st. 

In general, the following activities were completed in 2019: 

 Groundwater samples were collected and analyzed for Appendix III constituents, as 
specified in 40 CFR 257.94 et seq. and AEP’s Groundwater Sampling and Analysis Plan 
(2016). 

 Groundwater data underwent various validation tests, including tests for completeness, 
valid values, transcription errors, and consistent units. 

 Appendix III constituents were compared to prediction intervals established from 
background data established previously. 

 Statistically significant increases (SSIs) over background concentrations were observed 
and confirmed via verification sampling from the June 2018, January 2019, and June 2019 
detection monitoring events. However, an alternative source demonstration (ASD) was 
successful for the June 2018 and January 2019 sampling events in showing that the 
observed increases were due to natural variation for each event. An ASD is currently being 
performed to address if the June 2019 confirmed SSIs are due to an alternative source and 
will be completed in 2020.  

 A detection monitoring event was initiated in November 2019. If any potential SSIs are 
observed from the initial sampling then the verification sampling will begin. The results 
from this event and any subsequent verification events that may be necessary will be 
received in 2020. Statistical analysis will be performed upon completion of the entire 
detection monitoring sampling event.  

The major components of this annual report, to the extent applicable at this time, are presented in 
sections that follow: 

 A map, aerial photograph or a drawing showing the CCR management unit(s), all 
groundwater monitoring wells and monitoring well identification numbers;  

 All of the monitoring data collected, including the rate and direction of groundwater flow, 
plus a summary showing the number of samples collected per monitoring well, the dates 
the samples were collected and whether the sample was collected as part of detection 
monitoring or assessment monitoring programs (Attached as Appendix 1); 
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 Statistical comparison of monitoring data to determine if there have been significant 
increase over background concentrations (Attached as Appendix 2, where applicable);  

 A discussion of whether any alternate source demonstration were performed, and the 
conclusions (Attached as Appendix 3, where applicable);  

 A summary of any transition between monitoring program, for example the date and 
circumstances for transitioning from detection monitoring to assessment monitoring 
(Notices attached as Appendix 4, where applicable); 

 Identification of any monitoring wells that were installed or decommissioned during the 
preceding year, along with a statement as to why that happened (Attached as Appendix 5, 
where applicable); and 

 Other information required to be included in the annual report such as an alternate 
monitoring frequency, or assessment of corrective measures, if applicable. 

In addition, this report summarizes key actions completed, and where applicable, describes any 
problems encountered and actions taken to resolve those problems. The report includes a 
projection of key activities for the upcoming year. 

II. Groundwater Monitoring Well Locations and Identification Numbers 

The figure that follows depicts the PE-certified groundwater monitoring network, the monitoring 
well locations and their corresponding identification. 
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III. Monitoring Wells Installed or Decommissioned 

There were no monitoring wells installed or decommissioned in 2019. The network design, as 
summarized in the Groundwater Monitoring Network Design Report (2016) and as posted at the 
CCR web site for Conesville Plant, did not change. That design report, viewable on the AEP CCR 
web site, discusses the facility location, the hydrogeological setting, the hydrostratigraphic units, 
the uppermost aquifer, downgradient monitoring well locations and the upgradient monitoring well 
locations. 

IV. Groundwater Quality Data and Static Water Elevation Data, With Flow Rate and 
Direction and Discussion 

Appendix 1 contains tables showing the groundwater quality data collected and analyzed during 
the preceding year. Static water elevation data from each monitoring event also are shown in 
Appendix 1, along with the groundwater velocity calculations, groundwater flow direction and 
potentiometric maps developed after each sampling event. 

V. Groundwater Quality Data Statistical Analysis 

Statistical analysis of the June 2018 sampling event was completed after all the verification 
samples were obtained. The statistical analysis report was finalized in January 2019 and can be 
found in Appendix 2. This report explains that SSIs were confirmed. The ASD performed related 
to these SSIs is discussed in the next section.  

Statistical analysis of the January 2019 sampling event was completed after all the verification 
samples were obtained. The statistical analysis report was finalized in May 2019 and can also be 
found in Appendix 2. This report explains that SSIs were confirmed. An ASD was performed 
related to these SSIs and is discussed in the next section.  

Statistical analysis of the June 2019 sampling event was completed after all the verification 
samples were obtained. The statistical analysis report was finalized in January 2020 and can be 
found in Appendix 2 of this report. The report explains that SSIs were confirmed. An ASD is 
currently being performed to determine if these confirmed SSIs are a results of an alternative 
source. This ASD will be completed in early 2020.  

Statistical analysis of the November 2019 detection monitoring event results will be completed 
once all results have been obtained.  

VI. Alternative Source Demonstrations 

As mentioned above, two ASD’s were completed in 2019. The ASD completed in January 2019 
concluded that the SSIs in Appendix III detection monitoring constituents from the June 2018 
sampling event was not due to a release from the Conesville Landfill. The complete report is 
included in Appendix 3 of this report.  



















































































































































941 Chatham Lane, Suite 103 
Columbus, Ohio 43212 

PH 614.468.0415 
FAX 614.468.0416 

www.geosyntec.com 

CHA8473 20190521 Memo Conesville LF 

Memorandum 

Date: May 21, 2019 

To: David Miller (AEP) 

Copies to: Justin Jent (AEP) 

From: Allison Kreinberg and Bruce Sass, Ph.D. (Geosyntec) 

Subject: Evaluation of Detection Monitoring Data at 
Conesville Plant’s Landfill 

In accordance with the United States Environmental Protection Agency’s (USEPA’s) regulations 
regarding the disposal of coal combustion residuals (CCR) in landfills and surface impoundments 
(40 CFR 257 Subpart D, “CCR rule”), a detection monitoring event was completed at the Landfill 
(LF), an existing CCR unit at the Conesville Power Plant located in Conesville, Ohio. Sampling 
for the second semi-annual detection monitoring event was completed on January 22-24, 2019; 
February 25, 2019; March 28, 2019; and May 7, 2019 

Eight background monitoring events were conducted at the Conesville LF prior to these detection 
monitoring events, and upper prediction limits (UPLs) were calculated for each Appendix III 
parameter to represent background values.  Lower prediction limits (LPLs) were also calculated 
for pH.  Details on the calculation of these background values are described in Geosyntec’s 
Statistical Analysis Summary report, dated January 15, 2018.  An alternative source demonstration 
(ASD) was certified on April 2, 2018 which resulted in a revision to the calculated prediction limits 
for calcium at wells C-15 and P-5 and for total dissolved solids (TDS) at P-5. A second ASD was 
certified on January 10, 2019 which resulted in a revision to the calculated prediction limit for 
calcium at well C-17.   

To achieve an acceptably high statistical power while maintaining a site-wide false-positive rate 
(SWFPR) of 10% per year or less, prediction limits were calculated based on a one-of-two retesting 
procedure for calcium, chloride, and TDS, and on a one-of-three retesting procedure for boron, 
fluoride, pH, and sulfate. With this procedure, a statistically significant increase (SSI) is only 
concluded if all samples in a series of two or three (respectively) exceeds the UPL. In practice, if 
the initial result did not exceed the UPL, a second sample was not collected or analyzed. 
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Detection monitoring results and the relevant background values are compared in Table 1 and 
noted exceedances are described in the list below.   

 Fluoride concentrations exceeded the intrawell UPL of 0.10 mg/L in the initial (0.12 mg/L),
second (0.13 mg/L), and third (0.11 mg/L) samples collected at S-22.  Therefore, an SSI
over background is concluded for fluoride at S-22.

 pH levels exceeded the intrawell UPL of 5.3 standard units (SU) in the initial (5.4 SU),
second (5.4 SU), and third (5.4) samples collected at S-22. pH levels were below the
intrawell LPL of 6.3 SU in the initial (6.0 SU), second (6.1 SU), and third (6.2 SU) samples
collected at S-9A.  Therefore, SSIs are concluded for pH at S-22 and S-9A.

 Sulfate concentrations exceeded the intrawell UPL of 264 mg/L in the initial (371 mg/L),
second (525 mg/L), and third (531 mg/L) samples collected at S-22.  Sulfate concentrations
also exceeded the intrawell UPL of 737 mg/L in the initial (762 mg/L), second (875 mg/L),
and third (803 mg/L) samples collected at S-9A.  Therefore, SSIs over background are
concluded for sulfate at S-22 and S-9A.

In response to the exceedances noted above, the Conesville LF CCR unit will either transition to 
assessment monitoring or an alternate source demonstration for fluoride, pH, and sulfate will be 
conducted. 

The statistical analysis was conducted within 90 days of completion of sampling and analysis in 
accordance with 40 CFR 257.93(h)(2).  A certification of these statistics by a qualified professional 
engineer is provided in Attachment A.  



Table 1: Detection Monitoring Data Evaluation
Conesville Plant - Landfill

Geosyntec Consultants, Inc.

C-15 C-16 C-21 S-12
1/23/2019 1/23/2019 3/28/2019 1/24/2019 3/28/2019 1/23/2019 2/25/2019 1/22/2019 3/28/2019 1/22/2019

Intrawell Background Value (UPL) 0.203 0.456 0.330 0.169
Detection Monitoring Data 0.109 0.286 0.222 0.434 -- 0.292 0.206 0.101 -- 0.110

Interwell Background Value (UPL) 1057*
Detection Monitoring Data 445 358 -- 21.3 -- 205 28.3 119 -- 102

Interwell Background Value (UPL)
Detection Monitoring Data 2.63 2.87 -- 5.03 -- 5.01 0.87 2.41 -- 3.90

Intrawell Background Value (UPL) 0.22 0.35 0.64 0.09
Detection Monitoring Data 0.17 0.24 -- 0.90 0.64 0.17 0.38 0.22 -- 0.07

Intrawell Background Value (UPL) 7.0 8.6 7.8 6.5
Intrawell Background Value (LPL) 6.8 6.4 2.7 5.7

Detection Monitoring Data 7.0 6.8 -- 7.8 -- 6.7 4.7 7.1 -- 6.2
Intrawell Background Value (UPL) 1315 861 2.21 702

Detection Monitoring Data 1150 741 -- 0.7 -- 754 0.90 295 287 335
Interwell Background Value (UPL)

Detection Monitoring Data 1750 1320 -- 456 -- 1310 257 694 -- 689

S-5 P-8
1/23/2019 3/28/2019 5/7/2019 1/22/2019 1/24/2019 3/28/2019 5/7/2019 1/23/2019 1/23/2019 3/28/2019 5/7/2019 2/25/2019 3/28/2019

Intrawell Background Value (UPL) 0.170 0.797
Detection Monitoring Data 0.030 -- -- 0.080 0.060 -- -- 0.575 0.390 -- -- 0.745 0.703

Interwell Background Value (UPL)
Detection Monitoring Data 72.4 -- -- 114 158 -- -- 1.75 16.2 -- -- 19.1 --

Interwell Background Value (UPL)
Detection Monitoring Data 5.27 -- -- 34.3 6.4 -- -- 17.8 7.41 -- -- 2460 --

Intrawell Background Value (UPL) 0.15 9.01
Detection Monitoring Data 0.12 0.13 0.11 0.10 0.06 -- 0.06 8.64 1.98 1.95 1.58 8.29 --

Intrawell Background Value (UPL) 6.7 9.0
Intrawell Background Value (LPL) 4.8 8.2

Detection Monitoring Data 5.4 5.4 5.4 6.4 6.0 6.1 6.2 8.6 7.7 -- 8.0 7.5 --
Intrawell Background Value (UPL) 1355 38.1

Detection Monitoring Data 371 525 531 410 762 875 803 11.0 44.8 -- 27.6 0.30 --
Interwell Background Value (UPL)

Detection Monitoring Data 642 -- -- 776 1220 -- -- 603 484 -- -- 5000 4860

Notes
UPL: Upper prediction limit
LPL: Lower prediction limit
TDS: Total dissolved solids
--: Data not available from this event
Bold values exceed the background value.
Background values are shaded gray.
Calcium, chloride, and TDS were evaluated using a one-of-two sampling regime.  Boron, fluoride, pH, and sulfate were evaluated using a one-of-three sampling regime. 
Calcium UPLs at C-15 and C-17 were calculated using an intrawell approach due to natural variation in the aquifer.
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Certification by Qualified Professional Engineer 
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SECTION 1 

INTRODUCTION AND SUMMARY 

Nine background monitoring events were conducted at the Conesville Landfill, and upper 
prediction limits (UPLs) were calculated for each Appendix III parameter to represent background 
values. Lower prediction limits (LPLs) were also calculated for pH. Prediction limits were 
calculated based on a one-of-two retesting procedure for calcium, chloride, and total dissolved 
solids (TDS). A one-of-three retesting procedure was utilized for boron, fluoride, pH, and sulfate.  
 
With this procedure, a statistically significant increase (SSI) is only concluded if all samples in a 
series of two or three (respectively) exceeds the UPL. In practice, if the initial result did not exceed 
the UPL, a second sample was not collected or analyzed. During the first semi-annual detection 
monitoring event of 2018, SSIs were identified for the following constituents listed in 40 CFR Part 
257 Appendix III:  

 Calcium at C-17 using interwell analysis; and 
 Fluoride at S-22 using intrawell analysis.  

A summary of the detection monitoring analytical results and the calculated prediction limits to 
which they were compared are listed in Table 1. 

1.1 CCR Rule Requirements 

In accordance with the United States Environmental Protection Agency (USEPA) regulations 
regarding the disposal of coal combustion residuals (CCR) in landfills and surface impoundments, 
Rule 40 CFR 257.94(e)(2) states the following: 
 

The	owner	or	operator	may	demonstrate	that	a	source	other	than	the	CCR	unit	
caused	 the	 statistically	 significant	 increase	 over	 background	 levels	 for	 a	
constituent	or	 that	 the	statistically	significant	 increase	resulted	 from	error	 in	
sampling,	analysis,	statistical	evaluation,	or	natural	variation	 in	groundwater	
quality.	The	owner	or	operator	must	complete	the	written	demonstration	within	
90	days	of	detecting	a	statistically	significant	increase	over	background	levels	to	
include	obtaining	a	certification	from	a	qualified	professional	engineer	verifying	
the	accuracy	of	the	information	in	the	report. 

 

Pursuant to the Rule, Geosyntec Consultants, Inc. (Geosyntec) has prepared this Alternative 
Source Demonstration (ASD) report, which documents that the SSIs cited above should not be 
attributed to the Conesville Landfill.  

Three detection monitoring events were conducted on June 14-19, 2018, August 20, 2018, and 
September 19, 2018 at the Conesville Landfill to identify SSIs over background limits. The CCR 
Rule allows the owner or operator 90 days from the determination of an SSI to demonstrate that 
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the SSI resulted from a source other than the regulated CCR unit, such as an error in sampling, 
analysis, statistical evaluation, or natural variation in groundwater quality.  

1.2 Demonstration of Alternative Sources 

An evaluation was completed to assess possible alternative sources to which identified SSIs could 
be attributed. Alternative sources were identified amongst five types, based on methodology 
provided by EPRI (2017): 

 ASD Type I: Sampling Causes; 

 ASD Type II: Laboratory Causes; 

 ASD Type III: Statistical Evaluation Causes; 

 ASD Type IV: Natural Variation; and 

 ASD Type V: Alternative Sources. 

A demonstration was conducted to show that the increases in constituent concentrations were 
based on a Type IV cause at both C-17 and S-22 and not by a release from the Conesville Landfill. 
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SECTION 2 

ALTERNATIVE SOURCE DEMONSTRATION 

The CCR Rule allows the owner or operator 90 days from the determination of an SSI to 
demonstrate that a source other than the CCR unit caused the SSI. Identified SSIs, evaluation 
methodology, and the proposed alternative source are described below. 

2.1 Proposed Alternative Source 

Initial review of site geochemistry, site historical data, and laboratory QA/QC did not identify 
Type I or II causes. A review of the statistical methods used did not identify any Type III issues. 
Both the calcium SSI at C-17 and the fluoride SSI at S-22 are attributed to natural variation in the 
aquifer geology which is considered to be a Type IV cause.   

2.1.1 C-17 

Monitoring well C-17 is screened in the Clarion Sandstone member of the Allegheny Formation 
(location of well shown in Figure 1), which is one of three water-bearing bedrock units in the area 
beneath the Landfill. Bedrock of the Allegheny and Pottsville Formations consists of alternating 
shale and sandstone beds, associated underclays, and limestone beds. Dissolution features in the 
limestone beds give rise to enhanced permeability zones (AEP, 2009). Recharge to the Clarion and 
Pottsville aquifers is by downward groundwater flow from overlying aquifer units via 
unconsolidated sediments. These units are thought to be hydraulically connected by alluvial and 
mine spoil deposits that lie above the bedrock (AEP, 2016).  

The Putnam Hill Limestone, which lies beneath the Clarion Sandstone Member, is believed to 
influence carbonate geochemistry in groundwater wells that were installed in the Clarion unit. 
According to a study by the Ohio Department of Natural Resources (ODNR), the Putnam Hill 
Limestone is considered one of several high-calcium limestones in Ohio. The carbonate content of 
the Putnam Hill Limestone near Canton, Ohio was reported to be 94.7% calcium carbonate 
(CaCO3) and 1.5% magnesium carbonate (MgCO3) (ODNR, 2008).  

Figure 2 shows calcium concentrations in the eight samples collected during the background 
monitoring period for the CCR rule ranged from 250 mg/L to 1250 mg/L, while samples collected 
during the detection monitoring period have ranged from 271 mg/L to 1450 mg/L. Groundwater 
parameters have been collected at the Landfill under the state regulatory program since 1993 in 
accordance with OAC 3745-30-08, which requires field filtration of samples to remove suspended 
matter prior to analysis. Calcium concentrations have been approximately 200 mg/L during the 
entire monitoring period (although only the last 10 years of data from the state regulatory program 
are shown in Figure 2).  

The comparison shows that the CCR Rule data are consistently higher than the State data. Both 
State and CCR rule sampling is completed using a dedicated Geomon sampling device.  Geomon 
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device sampling is performed by injecting pressurized gas into a tube passing down the well which 
expels groundwater for sample collection. This sampling approach can result in high turbidity due 
to its disruption to the aquifer, resulting in the collection of fine rock (limestone) fragments along 
with groundwater, which then dissolves in the sample container when stabilized by strong acid. 
While the purging of limestone particles likely occurs during both State and CCR rule sampling 
events, the filtration step required during the State sampling would remove a majority of the 
particles prior to exposure to the acid preservative in the sample bottle.  

The geochemical characteristics of C-17 groundwater were investigated using the PHREEQC 
computer code (Parkhurst and Appelo, 2013). The code can perform speciation calculations, which 
may be used to identify the possibility of mineral dissolution or precipitation. Chemical 
equilibrium between groundwater and calcite, a mineral form of calcium carbonate, was examined. 
At circumneutral pH, equilibrium may be described by the following equation:  

CaCO3 + H+  Ca+2 + HCO3
-     [1] 

In the forward direction (from left to right), Equation 1 describes the dissolution of one mole of 
calcium carbonate (calcite) and consumption of one mole of acidity (H+), which causes the release 
of one mole of calcium ions and one mole of alkalinity species (as HCO3

-) into solution (Garrels 
and Crist, 1965). According to Equation 1, equilibrium involves three groundwater constituents, 
Ca+2, H+ and HCO3

-, where only one can vary independently according to rules of equilibrium 
thermodynamics. Similar arguments may be used to show that a system consisting of pure calcite 
and groundwater has one degree of freedom at fixed temperature and pressure. Consequently, the 
concentration of calcium in solution may be variable, rather than predetermined by Equation 1, or 
any other characteristic equation. For example, if pH (a function of H+) increases or decreases, 
equilibrium will be restored by also decreasing or increasing Ca+2 and HCO3

- to maintain mass 
balance. Similarly, a change in alkalinity species will result in changes in Ca+2 and pH.  

According to Equation 1, increasing the concentration of hydrogen (H+) raises the concentrations 
of calcium and bicarbonate, providing that calcite is present and in equilibrium with the 
groundwater. The PHREEQC geochemical model described above can assess whether the 
concentrations at each sampling event reflect mass changes as described by Equation 1. The model 
calculates a saturation index (SI) for a defined solid phase in equilibrium with groundwater as the 
logarithm of the ion activity product (IAP) divided by the equilibrium constant (K) 

𝑆𝐼 ൌ 𝑙𝑜𝑔ଵ଴ ቀூ஺௉

௄
ቁ      [2] 

IAP is calculated by the software using measured concentrations and pH. A database supplied with 
PHREEQC (phreeqc.dat) contain equilibrium constants for calcite and other minerals. Results of 
the SI calculations are shown in Figure 3. While equilibrium is defined by an SI value of exactly 
zero, a range between –0.2 and 0.2 is often used in practice to represent equilibrium (Appelo and 
Postma, 2004).  
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Calculations based on Equation 2 using State data indicate that groundwater at C-17 has been 
saturated with respect to calcite throughout the well’s history (Figure 3). Results for data collected 
for the Federal rule also represent equilibrium with respect to calcite, except on 12/7/2016 where 
calcite appears to be oversaturated (SI>1). The datum in question corresponds to an exceptionally 
high calcium concentration of 1250 mg/L (Figure 2). Based on the random increases and decreases 
in calcium concentrations in the CCR Rule data it is reasonable to assume that the anomalously 
high calcium level of 1450 mg/L on 6/14/2018 was also due to a fluctuation in the amount of 
calcite fines collected with the groundwater sample. However, alkalinity was not measured during 
detection monitoring so an SI value cannot be calculated for this event.  

This analysis provides evidence that excess calcium in the groundwater system is not caused by a 
release from the Landfill, but rather that calcium concentrations change in response to turbidity. 
Based on the variable nature of calcium in groundwater at C-17, the statistical analysis was revised 
such that calcium was analyzed using intrawell tests.  This resulted in a change in background 
values for C-17 for calcium, which was previously analyzed using interwell tests.   

The revised intrawell background values and detection monitoring results are summarized in Table 
2, and the results of the revised statistical evaluation are included in Attachment A.  Comparing 
the detection monitoring results to the intrawell background values, an SSI is no longer observed 
for calcium at C-17. No other calculated background levels were revised based on this alternative 
source and no other SSIs were identified or removed following the revisions to the statistical 
analyses.  

Future detection monitoring results will be compared to the applicable intrawell background values 
at C-17. The background values may be updated as additional data are collected, in accordance 
with the Statistical Analysis Plan (AEP, 2017). 

2.1.2 S-22  

Monitoring well S-22 is screened in unconsolidated sediment which is considered to be part of a 
single aquifer unit that includes discharges from the Freeport Sandstone member (Arcadis, 2016). 
The Freeport Sandstone is underlain by the Clarion Sandstone member of the Allegheny Formation 
which was described in the previous section. A hydrogeologic study has shown that groundwater 
flow in the bedrock generally follows the topographic surface, flowing from ridges towards valleys 
(Arcadis, 2016). Seepage of groundwater out of the bedrock recharges unconsolidated sediment in 
zones that are in contact with the Freeport Sandstone member (where present).   

Monitoring well S-22 is located northeast of the Landfill near a ridge that was once heavily mined 
(see Figure 4).  A review of historic data from upgradient sampling locations within the same 
aquifer (wells S-18 and S-27) show that the fluoride concentration upgradient of S-22 has 
consistently been above the observed concentrations at the well of interest (Figure 5).  Thus, the 
fluoride concentration at S-22 appears to be influenced by the concentration of fluoride moving 
from upgradient locations beneath the Landfill.  Although the fluoride concentration at S-22 is 
impacted by upgradient locations, a revision of the statistics to an interwell prediction limit is not 
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appropriate due to the evidence of significant variation in fluoride concentrations at upgradient 
locations (Attachment B).  While the source of the fluoride at the upgradient locations was not 
identified, academic studies have identified naturally-occurring fluoride in the bedrock geology of 
the region (Corbett and Manner, 1984). These results suggest that the fluoride SSI at S-22 should 
be attributed to naturally varying fluoride concentrations and should not be attributed to the 
Landfill.   

2.2 Sampling Requirements 

As the ASDs described above supports the position that the identified SSIs are not due to a release 
from the Conesville Landfill, the unit will remain in the detection monitoring program.  
Groundwater at the unit will continue to be sampled for Appendix III parameters on a semi-annual 
basis.  
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SECTION 3 

CONCLUSIONS AND RECOMMENDATIONS 

The preceding information serves as the ASD prepared in accordance with 40 CFR 257.94(e)(2) 
and supports the position that the SSIs in Appendix III detection monitoring constituents are not 
due to a release from the Conesville Landfill during the first semi-annual event conducted in 2018. 
An investigation showed that calcite is saturated near C-17 and the inclusion of calcite particulates 
in unfiltered samples could result in elevated calcium concentrations at C-17, which is a Type IV 
cause.  Based on this line of evidence, an intrawell background value was developed for calcium 
at C-17, resulting in a removal of the calcium SSI. High fluoride concentrations at locations 
upgradient of S-22 suggest that the fluoride SSI at that location is due to natural variation, which 
is a Type IV cause.  Based on the results of this ASD, the Conesville Landfill will remain in the 
detection monitoring program.  Certification of this ASD by a qualified professional engineer is 
provided in Attachment C.   



 Alternative Source Demonstration 
January 2, 2019 

   
 

SECTION 4 

REFERENCES 

AEP. 2009, Revised July 2009, Lateral Expansion Permit to Install Application, PTI Number 06-
08442, Approved April 2010.  

AEP. 2017. Statistical Analysis Plan – Conesville Plant. January 2017. 

Appelo, C.A.J. and Postma, D. 2004. Geochemistry, groundwater and pollution. CRC press.  

Arcadis. 2016. FGD Landfill-CCR Groundwater Monitoring Well Network Evaluation, October 5 

Bahr, T.J. and R. G. Corbett. 1985. “Formation of Sodium Bicarbonate Ground Water and the 
Effect on Fluoride Solubility.” Geol. Soc. Am., Abstr. Programs, Vol. 17. 

Corbett, R. G., Manner, B. M. 1984. Fluoride in the Ground Water of Northeastern Ohio. Ground 
Water. 22(1), 13-17.  

EPRI, 2017. Guidelines for Development of Alternative Source Demonstrations at Coal 
Combustion Residual Site. 3002010920. October 

Garrels, R.M., Christ, C.L., 1965. Solutions, Minerals and Equilibria. Harper & Row, NY. 

Geosyntec. 2017. Fluoride Investigation – Conesville Generating Plant Landfill. October. 

Geosyntec. 2018. Alternative Source Demonstration Report – Federal CCR Rule. Conesville 
Plant Landfill. April.  

Ohio Department of Natural Resources. (2008). High-Calcium Limestones in Ohio, GeoFacts, 
Publ. No. 25, https://geosurvey.ohiodnr.gov/portals/geosurvey/PDFs/GeoFacts/geof25.pdf  

Parkhurst, D. L. and Appelo, C.A.J. (2013). Description of input and examples for PHREEQC 
version 3 - A computer program for speciation, batch-reaction, one-dimensional transport, 
and inverse geochemical calculations: U.S. Geological Survey Techniques and Methods, 
book 6, chap. A43, 497p. 

U.S. EPA, 2015. Hazardous and Solid Waste Management System; Disposal of Coal 
Combustion Residuals from Electric Utilities (Final Rule). Fed. Reg. 80 FR 21301, pp. 
21301-21501, 40 CFR Parts 257 and 261, April.  



 

 

 

 

 

 

TABLES 
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Table 1: Detection Monitoring Data Evaluation
Conesville Plant - Landfill

Geosyntec Consultants, Inc.

C-13 C-15 C-16 S-12
6/19/2018 6/14/2018 6/14/2018 6/14/2018 8/20/2018 9/19/2018 6/14/2018 8/20/2018 6/14/2018 8/20/2018 6/14/2018

Intrawell Background Value (UPL) 0.453 0.203 0.456 0.169
Detection Monitoring Data 0.437 0.135 0.317 0.277 0.297 0.262 0.212 -- 0.163 -- 0.094

Interwell Background Value (UPL) 278 1057*
Detection Monitoring Data 19.2 582 224 1450 349 -- 31.9 -- 120 -- 110

Interwell Background Value (UPL)
Detection Monitoring Data 13.1 3.02 5.5 2.95 -- -- 0.88 -- 2.46 -- 3.63

Intrawell Background Value (UPL) 0.86 0.22 0.35 0.09
Detection Monitoring Data 0.82 0.19 0.29 0.25 -- -- 0.4 -- 0.24 -- 0.07

Intrawell Background Value (UPL) 8.38 7.05 8.60 6.52
Intrawell Background Value (LPL) 7.50 6.75 6.41 5.70

Detection Monitoring Data 7.93 6.92 6.46 6.75 -- -- 7.78 7.73 7.08 -- 6.15
Intrawell Background Value (UPL) 21.6 1315 861 702

Detection Monitoring Data 2.9 1230 808 777 -- -- 1.4 -- 299 275 415
Interwell Background Value (UPL)

Detection Monitoring Data 394 1800 1320 1270 -- -- 268 -- 676 -- 754

S-5 P-8 P-5
6/14/2018 8/20/2018 9/19/2018 6/14/2018 6/14/2018 8/20/2018 6/14/2018 6/14/2018 8/20/2018 9/19/2018 6/18/2018

Intrawell Background Value (UPL) 0.170 0.797 0.743
Detection Monitoring Data 0.063 -- -- 0.115 0.084 -- 0.608 0.355 -- -- 0.719

Interwell Background Value (UPL) 24.3
Detection Monitoring Data 82.2 -- -- 148 192 -- 3.63 21.8 -- -- 21.7

Interwell Background Value (UPL) 2631
Detection Monitoring Data 2.64 -- -- 64.5 10.3 -- 18 3.76 -- -- 2410

Intrawell Background Value (UPL) 0.15 9.01 8.63
Detection Monitoring Data 0.13 0.15 0.14 0.1 0.08 -- 8.8 1.61 1.67 1.53 7.96

Intrawell Background Value (UPL) 6.66 9.02 8.08
Intrawell Background Value (LPL) 4.82 8.20 7.12

Detection Monitoring Data 5.41 5.40 5.15 6.03 6.31 -- 8.92 7.94 -- -- 7.58
Intrawell Background Value (UPL) 1355 38.1 2

Detection Monitoring Data 423 187 -- 543 803 720 8.8 53.7 -- -- 0.2
Interwell Background Value (UPL) 4952

Detection Monitoring Data 667 -- -- 920 1350 -- 640 435 -- -- 4680

Notes
UPL: Upper prediction limit
LPL: Lower prediction limit
TDS: Total dissolved solids
Bold values exceed the background value.
Background values are shaded gray.
Calcium, chloride, and TDS were evaluated using a one-of-two sampling regime.  Boron, fluoride, pH, and sulfate were evaluated using a one-of-three sampling regime. 
*Calcium UPL at C-15 was calculated using an intrawell approach due to natural variation in the aquifer. 
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Table 2: Detection Monitoring Data Evaluation - Revised Values
Conesville Plant - Landfill

Geosyntec Consultants, Inc.

C-15 C-13 C-16 S-12
6/14/2018 6/14/2018 8/20/2018 9/19/2018 6/19/2018 6/14/2018 6/14/2018 8/20/2018 6/14/2018 8/20/2018 6/14/2018

Intrawell Background Value (UPL) 0.203 0.453 0.456 0.169
Detection Monitoring Data 0.135 0.277 0.297 0.262 0.437 0.317 0.212 -- 0.163 -- 0.094

Interwell Background Value (UPL) 1057*
Detection Monitoring Data 582 1450 349 -- 19.2 224 31.9 -- 120 -- 110

Interwell Background Value (UPL)
Detection Monitoring Data 3.02 2.95 -- -- 13.1 5.5 0.88 -- 2.46 -- 3.63

Intrawell Background Value (UPL) 0.22 0.86 0.35 0.09
Detection Monitoring Data 0.19 0.25 -- -- 0.82 0.29 0.4 -- 0.24 -- 0.07

Intrawell Background Value (UPL) 7.05 8.38 8.60 6.52
Intrawell Background Value (LPL) 6.75 7.50 6.41 5.70

Detection Monitoring Data 6.92 6.75 -- -- 7.93 6.46 7.78 7.73 7.08 -- 6.15
Intrawell Background Value (UPL) 1315 21.6 861 702

Detection Monitoring Data 1230 777 -- -- 2.9 808 1.4 -- 299 275 415
Interwell Background Value (UPL)

Detection Monitoring Data 1800 1270 -- -- 394 1320 268 -- 676 -- 754

S-5 P-8 P-5
6/14/2018 8/20/2018 9/19/2018 6/14/2018 6/14/2018 8/20/2018 6/14/2018 6/14/2018 8/20/2018 9/19/2018 6/18/2018

Intrawell Background Value (UPL) 0.170 0.797 0.743
Detection Monitoring Data 0.063 -- -- 0.115 0.084 -- 0.608 0.355 -- -- 0.719

Interwell Background Value (UPL) 24.3
Detection Monitoring Data 82.2 -- -- 148 192 -- 3.63 21.8 -- -- 21.7

Interwell Background Value (UPL) 2631
Detection Monitoring Data 2.64 -- -- 64.5 10.3 -- 18 3.76 -- -- 2410

Intrawell Background Value (UPL) 0.15 9.01 8.63
Detection Monitoring Data 0.13 0.15 0.14 0.1 0.08 -- 8.8 1.61 1.67 1.53 7.96

Intrawell Background Value (UPL) 6.66 9.02 8.08
Intrawell Background Value (LPL) 4.82 8.20 7.12

Detection Monitoring Data 5.41 5.40 5.15 6.03 6.31 -- 8.92 7.94 -- -- 7.58
Intrawell Background Value (UPL) 1355 38.1 2

Detection Monitoring Data 423 187 -- 543 803 720 8.8 53.7 -- -- 0.2
Interwell Background Value (UPL) 4952

Detection Monitoring Data 667 -- -- 920 1350 -- 640 435 -- -- 4680

Notes
UPL: Upper prediction limit
LPL: Lower prediction limit
TDS: Total dissolved solids
Bold values exceed the background value.
Background values are shaded gray.
Calcium, chloride, and TDS were evaluated using a one-of-two sampling regime.  Boron, fluoride, pH, and sulfate were evaluated using a one-of-three sampling regime. 
*Calcium UPLs  at C-15 and C-17 were calculated using an intrawell approach due to natural variation in the aquifer. 
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Fluoride Concentration Time Series Graph 
Conesville Landfill 

Columbus, Ohio 22-DEC-2018 
 



ATTACHMENT A 

Statistical Analysis Output - C-17



Constituent Well Upper Lim. Lower Lim. Date Observ. Sig. Bg N Bg Mean Std. Dev. %NDsND Adj.Transform Alpha Method

Calcium (mg/L) C-17 1385 n/a n/a 1 future n/a 9 572.3 311.5 0 None No 0.001504 Param Intra 1 of 2

Intrawell Prediction Limit Summary Table
Conesville LF     Client: Geosyntec     Data: Conesville LF     Printed 12/28/2018, 2:54 PM
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C-17 background

Limit = 1385
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Intrawell Parametric, C-17

Constituent: Calcium    Analysis Run 12/28/2018 2:53 PM

Conesville LF     Client: Geosyntec     Data: Conesville LF

Sanitas™ v.9.6.11 Sanitas software utilized by Groundwater Stats Consulting. UG

m
g

/L

Background Data Summary: Mean=572.3, Std. Dev.=311.5, n=9.  Insufficient data to test for seasonality: data were  
not deseasonalized.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.8721, critical = 0.764.    Kappa =  
2.609 (c=7, w=5, 1 of 2, event alpha = 0.05132).  Report alpha = 0.001504.  Assumes 1 future value.



ATTACHMENT B 

ANOVA Analysis - Fluoride 



Sanitas™ v.9.6.11 Sanitas software utilized by Groundwater Stats Consulting. UG

Non-Parametric ANOVA
Constituent: Fluoride    Analysis Run 12/28/2018 9:06 AM

Conesville LF     Client: Geosyntec     Data: Conesville LF

For observations made between 5/31/2016 and 9/12/2017, the non-parametric analysis of variance test indicates a DIFFERENCE between the medians of the groups
tested at the 5% significance level. Because the calculated Kruskal-Wallis statistic is greater than the Chi-squared value, we conclude that at least one
group has a significantly different median concentration of this constituent when compared to another group.

Calculated Kruskal-Wallis statistic = 75.22

Tabulated Chi-Squared value = 18.307 with 10 degrees of freedom at the 5% significance level.

There were 16 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine
if the medians were equal.
Kruskal-Wallis statistic (H) = 74.7
Adjusted Kruskal-Wallis statistic (H') = 75.22

The contrast test was performed to determine if any compliance group concentration was significantly higher than the background concentration. The contrast
test indicates statistical significance in none of the compliance wells.

Contrast table:
Well           Difference     Contrast       Significant?
S-12           -45.33         21.74          No
S-5            -24.83         21.74          No
S-9A           -30.14         22.84          No
S-22           -16.83         21.74          No
S-10           17.67          21.74          No

The critical (contrast) value was computed with 5 degrees of freedom and a 1% error level for each well comparison.  (Note: In this case, with Anova indicating
differences that are not reflected in the contrast test, it should be concluded that it is the median of the Background data which is significantly higher.)

Non-parametric test used in lieu of parametric anova because the Shapiro Francia normality test showed the residuals to be non-normal at the 0.01 alpha
level.
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SECTION 1 

INTRODUCTION AND SUMMARY 

Nine background monitoring events were conducted at the Conesville Landfill and upper 
prediction limits (UPLs) were calculated for each Appendix III parameter to represent background 
values. Lower prediction limits (LPLs) were also calculated for pH. Prediction limits were 
calculated based on a one-of-two retesting procedure for calcium, chloride, and total dissolved 
solids (TDS). A one-of-three retesting procedure was utilized for boron, fluoride, pH, and sulfate.  
 
Using these procedures, a statistically significant increase (SSI) is concluded only if all samples in 
a series of two or three events (depending on retesting procedure) exceeds the UPL. In practice, if 
the initial result did not exceed the UPL, a second sample was not collected or analyzed. During 
the first semi-annual detection monitoring event of 2019, SSIs were identified for the following 
constituents listed in 40 CFR Part 257 Appendix III:  

 Fluoride at S-22 using intrawell analysis;  
 pH at S-22 using interwell analysis; 
 Sulfate at S-22 using interwall analysis; 
 pH at S-9A using interwell analysis; and, 
 Sulfate at S-9A using interwall analysis. 

A summary of the detection monitoring analytical results and the calculated prediction limits to 
which they were compared are listed in Table 1. 

1.1 CCR Rule Requirements 

In accordance with the United States Environmental Protection Agency (USEPA) regulations 
regarding the disposal of coal combustion residuals (CCR) in landfills and surface impoundments, 
Rule 40 CFR 257.94(e)(2) states the following: 
 

The	owner	or	operator	may	demonstrate	that	a	source	other	than	the	CCR	unit	
caused	 the	 statistically	 significant	 increase	 over	 background	 levels	 for	 a	
constituent	or	 that	 the	statistically	significant	 increase	resulted	 from	error	 in	
sampling,	analysis,	statistical	evaluation,	or	natural	variation	 in	groundwater	
quality.	The	owner	or	operator	must	complete	the	written	demonstration	within	
90	days	of	detecting	a	statistically	significant	increase	over	background	levels	to	
include	obtaining	a	certification	from	a	qualified	professional	engineer	verifying	
the	accuracy	of	the	information	in	the	report. 

 

Three detection monitoring events were conducted on January 22-23 to February 25, 2019, March 
28, 2019, and May 7, 2019 at the Conesville Landfill for which the SSIs noted above were 
identified.  Pursuant to the Rule, Geosyntec Consultants, Inc. (Geosyntec) has prepared this 
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Alternative Source Demonstration (ASD) report, which documents that the SSIs cited above 
should not be attributed to the Conesville Landfill.  

1.2 Demonstration of Alternative Sources 

An evaluation was completed to assess possible alternative sources to which identified SSIs could 
be attributed. Alternative sources were identified amongst five types, based on methodology 
provided by EPRI (2017): 

 ASD Type I: Sampling Causes; 

 ASD Type II: Laboratory Causes; 

 ASD Type III: Statistical Evaluation Causes; 

 ASD Type IV: Natural Variation; and 

 ASD Type V: Alternative Sources. 

A demonstration was conducted to show that the increases in constituent concentrations were 
based on a Type IV cause and not by a release from the Conesville Landfill. 
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SECTION 2 

ALTERNATIVE SOURCE DEMONSTRATION 

This document will demonstrate that sources other than a release from the CCR unit caused the 
SSIs. Identified SSIs, evaluation methodology, and the proposed alternative source are described 
below. 

2.1 Proposed Alternative Source 

Initial review of site geochemistry, site historical data, and laboratory QA/QC did not identify 
Type I or II causes. A review of the statistical methods used did not identify any Type III issues.  

2.1.1 Leachate Comparison 

SSIs for fluoride, pH, and sulfate were noted in Table 1. These parameters are not especially 
mobile in the groundwater makeup and, had there been a release from the Landfill, generally would 
not be the first constituents to increase in downgradient wells. Compared to more ‘conservative’ 
parameters such as chloride and boron, which are not significantly attenuated during advective 
flow, the parameters for which SSIs were observed tend to react with aquifer media, which slows 
their rates of migration.  

Boron and chloride, both of which are conservative constituents, are several orders of magnitude 
higher in concentration in the landfill leachate compared to both S-22 and S-9A. Boron 
concentrations in grab samples taken from the leachate collection pipes (#601 through 605) ranged 
from an average of approximately 2.5 to 16.3 mg/L (Table 2). In comparison, boron concentrations 
at S-22 and S-9A in samples collected during both the federal CCR rule monitoring period and 
state monitoring program have had an average of approximately 0.034-0.053 mg/L, which is 
approximately two orders of magnitude below the leachate concentrations. Similarly, average 
chloride concentrations have ranged from 7.20-13.0 mg/L, which is approximately two orders of 
magnitude lower than the concentrations observed in the leachate. These data are also shown 
graphically in Figure 1.  

If a release had occurred at the Landfill near either well, boron concentrations would be expected 
to have trended upward. However, boron concentrations at S-22 and S-9A tend to be stable over 
time (Figure 2) and have remained below their intrawell UPLs (Table 1). Similarly, chloride 
concentrations have remained approximately an order of magnitude below the interwell UPL of 
131 mg/L at both wells (Figure 3).  

2.1.2 S-22 Exceedances 

Monitoring well S-22 is screened in unconsolidated sediment which is part of a single aquifer unit 
that includes discharges from the Freeport Sandstone member (Arcadis, 2016). The Freeport 
Sandstone is underlain by the Clarion Sandstone member of the Allegheny Formation. A 
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hydrogeologic study has shown that groundwater flow in the bedrock generally follows the 
topographic surface, flowing from ridges towards valleys (Arcadis, 2016). A potentiometric map 
shows that groundwater flows from the northeast and northwest before funneling towards S-22 
(Figure 4).  Seepage of groundwater out of the bedrock recharges unconsolidated sediment in zones 
that are in contact with the Freeport Sandstone member (where present).  

Monitoring well S-22 is located northeast of the Landfill near a ridge that was once heavily mined 
(see Figure 4). Historical data from upgradient sampling locations S-18 and S-27 show that the 
fluoride concentration upgradient of S-22 has been consistently above the observed concentrations 
at the well of interest (Figure 5). Based on its behavior at these upgradient wells, fluoride at S-22 
appears to be influenced by the concentration of fluoride moving from upgradient locations 
beneath the Landfill. Although the fluoride concentration at S-22 is impacted by upgradient 
locations, a revision of the statistics to an interwell prediction limit is not appropriate due to the 
evidence of significant variation in fluoride concentrations at upgradient locations (Attachment 
A). While the exact source of the fluoride at the upgradient locations was not identified, academic 
studies have identified naturally occurring fluoride in the bedrock geology of the region (Corbett 
and Manner, 1984). These results suggest that the fluoride SSI at S-22 should be attributed to 
naturally varying fluoride concentrations and should not be attributed to the Landfill.  

Similar to fluoride, the sulfate concentrations at S-22 appear to be affected by higher upgradient 
concentrations that are migrating with groundwater.  As shown in Figure 6, sulfate concentrations 
at S-18 have historically been above those observed at S-22.  Likewise, pH concentrations at S-18 
have been higher than those observed at S-22 (Figure 7).  The slight increase in pH at S-22 suggest 
that groundwater quality at S-18 is affecting S-22.  A mixing model was generated using 
background data from S-18 and S-22 (Figure 8).  The mixed output appears generally similar to 
the distribution of major cations and anions in a recent groundwater sample collected at S-22, 
supporting the argument that the observed changes at S-22 are due to mixing with upgradient 
groundwater.  Because pH and sulfate were both compared to intrawell prediction limits, a revision 
to the statistics is not appropriate.   

2.1.3 S-9A 

As noted above, the exceedances observed at S-9A do not appear to be correlated to impacts of 
leachate.  Instead, the observed exceedances were attributed to natural variation, as discussed 
below.  

2.1.3.1 S-9A Sulfate  

Groundwater monitoring has taken place at S-9A as part of required state monitoring programs 
since 1993. A review of this data shows that historic concentrations of sulfate were consistently 
higher than the calculated UPL for the federal monitoring program (Figure 9). Thus, the relatively 
low concentrations reported during the background period (659-710 mg/L) may have been an 
anomaly, and the well is returning to its higher baseline sulfate concentration. Concentrations will 
be monitored to evaluate if they continue to increase.  
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2.1.3.2 S-9A pH  

pH values measured during this semiannual detection monitoring event were slightly below the 
LPL, with recorded concentrations of 6.0, 6.1, and 6.2 SU collected in January, March, and May 
2019. However, a state sampling event was completed in April 2019, which had a reported pH 
value of 6.55 SU. This is within the acceptable range for pH at S-9A and shows that there is not a 
declining trend in pH at this well. Additionally, the pH values previously reported during the state 
monitoring program included values below 6.3, which suggests that the recent results could reflect 
natural variability within the pH at the well (Figure 10). 

2.2 Sampling Requirements 

As the ASDs described above supports the position that the identified SSIs are not due to a release 
from the Conesville Landfill, the unit will remain in the detection monitoring program. 
Groundwater at the unit will continue to be sampled for Appendix III parameters on a semi-annual 
basis.  
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SECTION 3 

CONCLUSIONS AND RECOMMENDATIONS 

The preceding information serves as the ASD prepared in accordance with 40 CFR 257.94(e)(2) 
and supports the position that the SSIs in Appendix III detection monitoring constituents are not 
due to a release from the Conesville Landfill during the first semi-annual event conducted in 2019. 
Based on the results of this ASD, the Conesville Landfill will remain in the detection monitoring 
program. Certification of this ASD by a qualified professional engineer is provided in Attachment 
B.  
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TABLES 

 



DRAFT - Privileged and Confidential
Prepared at the Request of Counsel

Table 1: Detection Monitoring Data Evaluation
Conesville Plant - Landfill

Geosyntec Consultants, Inc.

C-15 C-16 C-21 S-12
1/23/2019 1/23/2019 3/28/2019 1/24/2019 3/28/2019 1/23/2019 2/25/2019 1/22/2019 3/28/2019 1/22/2019

Intrawell Background Value (UPL) 0.203 0.456 0.330 0.169
Detection Monitoring Data 0.109 0.286 0.222 0.434 -- 0.292 0.206 0.101 -- 0.110

Interwell Background Value (UPL) 1057*
Detection Monitoring Data 445 358 -- 21.3 -- 205 28.3 119 -- 102

Interwell Background Value (UPL)
Detection Monitoring Data 2.63 2.87 -- 5.03 -- 5.01 0.87 2.41 -- 3.90

Intrawell Background Value (UPL) 0.22 0.35 0.64 0.09
Detection Monitoring Data 0.17 0.24 -- 0.90 0.64 0.17 0.38 0.22 -- 0.07

Intrawell Background Value (UPL) 7.0 8.6 7.8 6.5
Intrawell Background Value (LPL) 6.8 6.4 2.7 5.7

Detection Monitoring Data 7.0 6.8 -- 7.8 -- 6.7 4.7 7.1 -- 6.2
Intrawell Background Value (UPL) 1315 861 2.21 702

Detection Monitoring Data 1150 741 -- 0.7 -- 754 0.90 295 287 335
Interwell Background Value (UPL)

Detection Monitoring Data 1750 1320 -- 456 -- 1310 257 694 -- 689

S-5 P-8
1/23/2019 3/28/2019 5/7/2019 1/22/2019 1/24/2019 3/28/2019 5/7/2019 1/23/2019 1/23/2019 3/28/2019 5/7/2019 2/25/2019 3/28/2019

Intrawell Background Value (UPL) 0.170 0.797
Detection Monitoring Data 0.030 -- -- 0.080 0.060 -- -- 0.575 0.390 -- -- 0.745 0.703

Interwell Background Value (UPL)
Detection Monitoring Data 72.4 -- -- 114 158 -- -- 1.75 16.2 -- -- 19.1 --

Interwell Background Value (UPL)
Detection Monitoring Data 5.27 -- -- 34.3 6.4 -- -- 17.8 7.41 -- -- 2460 --

Intrawell Background Value (UPL) 0.15 9.01
Detection Monitoring Data 0.12 0.13 0.11 0.10 0.06 -- 0.06 8.64 1.98 1.95 1.58 8.29 --

Intrawell Background Value (UPL) 6.7 9.0
Intrawell Background Value (LPL) 4.8 8.2

Detection Monitoring Data 5.4 5.4 5.4 6.4 6.0 6.1 6.2 8.6 7.7 -- 8.0 7.5 --
Intrawell Background Value (UPL) 1355 38.1

Detection Monitoring Data 371 525 531 410 762 875 803 11.0 44.8 -- 27.6 0.30 --
Interwell Background Value (UPL)

Detection Monitoring Data 642 -- -- 776 1220 -- -- 603 484 -- -- 5000 4860

Notes
UPL: Upper prediction limit
LPL: Lower prediction limit
TDS: Total dissolved solids
--: Data not available from this event
Bold values exceed the background value.
Background values are shaded gray.
Calcium, chloride, and TDS were evaluated using a one-of-two sampling regime.  Boron, fluoride, pH, and sulfate were evaluated using a one-of-three sampling regime. 
Calcium UPLs at C-15 and C-17 were calculated using an intrawell approach due to natural variation in the aquifer.
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Table 2: Comparison of Boron and Chloride 
Concentrations in Leachate and Groundwater

Geosyntec Consultants, Inc.

Minimum Maximum Average Minimum Maximum Average
601 1.96 3.04 2.54 910 1110 1001
602 3.08 4.07 3.59 960 1140 1040
603 1.76 4.3 3.35 861 1320 1071
604 2.8 17.8 10.8 180 1990 1171
605 13.6 21.6 16.4 1320 1820 1535

0.025 0.090 0.050 0.50 25.5 8.20
0.002 0.084 0.053 6.40 24.6 13.0
0.016 0.063 0.034 3.50 11.6 7.36
0.002 0.130 0.053 2.64 8.41 7.20

S-22 (State)
S-22 (Federal)

S-9A (Federal)

Boron Concentration 
(mg/L)

Chloride Concentration 
(mg/L)

Leachate Grab 
Sample

Sample Description

S-9A (State)
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Boron and Chloride Leachate Comparison  
Conesville Landfill 

Columbus, Ohio 26-Aug-2019
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Boron Concentrations –S-9A and S-22 
Conesville Landfill 

Columbus, Ohio 26-Aug-2019
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Chloride Concentrations –S-9A and S-22 
Conesville Landfill 

Columbus, Ohio 26-Aug-2019
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47201 County Road 273

Conesville, Ohio

Potentiometric Surface Map
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Notes
- Monitoring well coordinates and water level data (collected on January 21, 2019) provided by AEP.
- S-8 and S-2 were not gauged during this event
- Site features based on information available in the FGD Landfill CCR Groundwater Monitoring
Network Evaluation - Conesville Plant (ARCADIS, 2016) provided by AEP.
- Underground mine complex locations based on the Conesville Plant Residual Waste Landfill CAD
drawing provided by AEP.
- Groundwater elevation units are feet above mean sea level.
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Fluoride Concentration Time Series Graph 
Conesville Landfill 

Columbus, Ohio 19-AUG-2019
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Sulfate Concentrations – S-22 and S-18 
Conesville Landfill 

Columbus, Ohio 26-Aug-2019 
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pH Values – S-22 and S-18 
Conesville Landfill 

Columbus, Ohio 26-Aug-2019 
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S-18 and S-22 Mixing Model
Conesville Landfill 

Columbus, Ohio 26-Aug-2019
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Historical Sulfate Concentration at S-9A 
Conesville Landfill 

Columbus, Ohio 16-Aug-2019
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Historical pH Values  at S-9A 
Conesville Landfill 

Columbus, Ohio 16-Aug-2019



ATTACHMENT A 

ANOVA Analysis - Fluoride 



Sanitas™ v.9.6.11 Sanitas software utilized by Groundwater Stats Consulting. UG

Non-Parametric ANOVA
Constituent: Fluoride    Analysis Run 12/28/2018 9:06 AM

Conesville LF     Client: Geosyntec     Data: Conesville LF

For observations made between 5/31/2016 and 9/12/2017, the non-parametric analysis of variance test indicates a DIFFERENCE between the medians of the groups
tested at the 5% significance level. Because the calculated Kruskal-Wallis statistic is greater than the Chi-squared value, we conclude that at least one
group has a significantly different median concentration of this constituent when compared to another group.

Calculated Kruskal-Wallis statistic = 75.22

Tabulated Chi-Squared value = 18.307 with 10 degrees of freedom at the 5% significance level.

There were 16 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine
if the medians were equal.
Kruskal-Wallis statistic (H) = 74.7
Adjusted Kruskal-Wallis statistic (H') = 75.22

The contrast test was performed to determine if any compliance group concentration was significantly higher than the background concentration. The contrast
test indicates statistical significance in none of the compliance wells.

Contrast table:
Well           Difference     Contrast       Significant?
S-12           -45.33         21.74          No
S-5            -24.83         21.74          No
S-9A           -30.14         22.84          No
S-22           -16.83         21.74          No
S-10           17.67          21.74          No

The critical (contrast) value was computed with 5 degrees of freedom and a 1% error level for each well comparison.  (Note: In this case, with Anova indicating
differences that are not reflected in the contrast test, it should be concluded that it is the median of the Background data which is significantly higher.)

Non-parametric test used in lieu of parametric anova because the Shapiro Francia normality test showed the residuals to be non-normal at the 0.01 alpha
level.



Non-Parametric ANOVA
Constituent: Fluoride (mg/L)    Analysis Run 12/28/2018 9:06 AM

Conesville LF     Client: Geosyntec     Data: Conesville LF

5/31/2016

6/1/2016

6/3/2016

6/6/2016

6/7/2016

7/19/2016

7/20/2016

7/22/2016

7/25/2016

7/26/2016

9/20/2016

9/21/2016

9/22/2016

9/23/2016

12/7/2016

12/8/2016

12/12/2016

12/13/2016

1/17/2017

1/20/2017

1/23/2017

1/24/2017

3/6/2017

3/7/2017

3/8/2017

3/9/2017

3/10/2017

5/23/2017

5/24/2017

5/25/2017

5/26/2017

5/30/2017

7/24/2017

7/25/2017

7/26/2017

7/27/2017

7/28/2017

9/11/2017

9/12/2017

S-5 S-16 (bg) S-12 S-10 S-22 S-18 (bg) S-25 (bg) F-4 (bg) S-7 (bg)

<0.06 0.06 (J)

0.05 (J) 0.2 0.09 (J)

0.23 0.2

0.25 0.09 (J)

0.09

0.190.25

0.1 (J)<0.06 0.06 0.22

0.27

0.1

0.220.06 (J)<0.06

0.1 (J) 0.22

0.06 0.18

0.23 0.1 (J)

0.09 0.1 (J)0.06 0.22

0.24

0.190.09

0.23

0.080.11 0.22

0.1 (J)0.1 0.180.23

0.09 (J)

0.05 (J) 0.09 (J)0.08 0.21

0.260.18

0.07 0.21

0.09 (J)

0.11 0.210.07

0.1 (J)

0.21

0.18

0.09 (J)0.08

0.08 (J)0.04 (J)0.14 0.19

0.07

0.15

0.18

0.07 (J)

0.1 (J)0.07 0.20.1



Non-Parametric ANOVA
Constituent: Fluoride (mg/L)    Analysis Run 12/28/2018 9:06 AM

Conesville LF     Client: Geosyntec     Data: Conesville LF

Page 2
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ATTACHMENT B

Certification by Qualified Professional Engineer 
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