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LIST OF ACRONYMS & ABBREVIATIONS 
 
AEP – American Electric Power 

APC – Ash Pond Complex 

CAMP – Corrective Action Groundwater Monitoring Plan 

CCR – Coal Combustion Residuals  

CEC – Civil & Environmental Consultants, Inc. 

CIP – Conesville Industrial Park, LLC. 

CFR – Code of Federal Regulations 

GSAP – Groundwater Sampling and Analysis Plan 

GWPS – Groundwater Protection Standard 

NPDES – National Pollutant Discharge Elimination System  

ODNR – Ohio Department of Natural Resources  

Plant – Former Conesville Generating Station  

StAP - Statistical Analysis Plan 

SSI – Significant Statistical Increase  

SSL – Statistically Significant Level 

SWPPP – Stormwater Pollution Prevention Plan  

UAS - Uppermost Aquifer System 
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1.0 INTRODUCTION 
 
On behalf of Conesville Industrial Park, LLC (CIP), Civil & Environmental Consultants, Inc. 
(CEC) has prepared this Coal Combustion Residual (CCR) Corrective Action Groundwater 
Monitoring Plan (CAMP) for the Ash Pond Complex (APC) at the former Conesville Generating 
Station (Plant) located at 47201 County Road 275 in Franklin Township, Coshocton County, Ohio, 
approximately a half mile to the east of Conesville, Ohio.  AEP Generation Resources, Inc. (AEP) 
previously operated the former Plant until June 2020 when it was purchased by CIP.  The APC is 
an existing CCR unit regulated under Title 40 Code of Federal Regulations (CFR), Subpart D, 
Part 257 (§257). Thus, this CAMP has been prepared pursuant to §257 (a). 
 
Based on previous detection monitoring conducted, statistically significant increases (SSIs) over 
background were indicated for boron, fluoride, and pH for the APC in 2018.   An alternative source 
was not successfully demonstrated, so the APC entered into an assessment monitoring program on 
April 13, 2019.  During the assessment monitoring completed in February 2019, Groundwater 
Protection Standards (GWPS) were established and exceedances at Statistically Significant Level 
(SSLs) were identified for arsenic, lithium, and molybdenum.  Since identification of the SSLs, 
AEP completed an assessment of corrective measures1 in accordance with §257.96.  The selected 
remedy is closure by removal (CBR) of the APC and monitored natural attenuation (MNA) as 
indicated in the revised Closure Plan2. This CAMP will be followed to evaluate the effects of CBR 
and MNA downgradient of the APC during and following the completion of CBR.  
 
   
 
 
 
 
 
  

                                                 
1 Assessment of Corrective Measures Report, Conesville Ash Pond, American Electric Power Service Corporation, 
Conesville Generating Station, Conesville, Coshocton County, Ohio, Project #7362192661, Prepared for American 
Electric Power Service Corporation, 1 Riverside Plaza, Columbus Ohio 43215, 24 June 2019 
2 Closure Plan – Amendment 1, Ash Pond Complex, Conesville Plant, Conesville Ohio, Prepared for Conesville 
Industrial Park LLC, 500 Seneca Street, Buffalo, New York, 14204, February 26, 2021.   
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2.0 ASH POND COMPLEX INFORMATION 
 
The APC was originally constructed in the 1950s and is sub-divided by splitter dikes for the fly 
ash ponds, bottom ash pond, and clear water pond which encompasses an approximate 100 acres 
in area with a storage capacity of 2,350 acre-ft as documented in a 2008 Dam Safety Inspection 
Report completed by the Ohio Department of Natural Resources (ODNR). During operation, the 
generating plant produced CCR materials (fly ash, bottom ash, synthetic gypsum, and/or FGD 
sludge), as described in Section 3 of the 2009 Permit to Install (PTI) Application3 No. 06-08442.   
 
These CCR byproducts were stored in the original unlined APC as well as the closed FGD landfill 
that was constructed in 1976. Beginning in 1985, FGD generated from Units 5 and 6 at the Plant 
were disposed in the Conesville RSW Landfill (RSW Landfill), located approximately one mile to 
the east of the APC.  Before Plant closure in 2020, ash from the generating plant was sluiced to 
the APC where solids were allowed to settle out.  Settled solids were periodically dredged from 
the APC and transported to the RSW Landfill. Remaining liquids were allowed to flow into the 
holding pond and cooling water discharge channel which then flowed into the Muskingum River 
under the National Pollutant Discharge Elimination System (NPDES) permit. 
  

                                                 
3 AEP. 2009, Revised July 2009, Lateral Expansion Permit to Install Application, PTI Number 06-08442, Approved 
April 2010. 
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3.0 APC CLOSURE BY REMOVAL 
 
The APC was originally proposed to be capped and closed in place in the initial 2016 Closure Plan 
prepared by AEP.  However, due to permanent closure of the Conesville Plant in April 2020, there 
is sufficient dedicated air space available at the Conesville RSW Landfill (SR 83 Landfill) and at 
the Five Points abandoned mine lands (AML) area for placement of ponded ash excavated from 
the APC to achieve closure by removal. In conjunction with closure of the APC, the adjacent 
closed flue-gas desulfurization (FGD) Landfill will also be removed entirely. The FGD Landfill 
was closed and capped in November 1988; and thus is not regulated under the CCR Rule. Figure 
1 provides the locations of the APC and the FGD Landfill.   
 
CCR material placement at active or abandoned underground or surface coal mines is exempt from 
the CCR Rules as stated in §257.50(h). In addition, the Ohio Revised Code (ORC), Title 15, 
Chapter 1513, Section 1513.02(A)(7) states that the Chief of the Ohio Department of Natural 
Resources (ODNR), Division of Mineral Resources Management (DMRM) shall regulate the 
beneficial use of coal combustion byproducts (referenced as CCRs above) at coal mining and 
reclamation operations and abandoned mine lands, including performance standards in ORC 
1513.16.  Therefore, placement of the CCR in these areas is not subject to the CCR Rule. 
 
CIP initiated closure by removal of the APC beginning in March 2021 as a remedial option which 
is expected to accelerate restoration of groundwater quality downgradient of the APC, as reported 
in the February 2021 Closure Plan4 – Amendment 1 (Closure Plan).  A selection of remedy (closure 
by removal) under §257.97 is documented in the February 2021, Closure Plan.  A Notice of Intent 
required by 257.102(g) was submitted to the facility operating record concurrently with the 
Closure Plan.  Closure of the APC will be completed within five years of initiating closure 
activities. If necessary, based on site specific conditions that cause a delay in the closure, an 
extension of the closure timeframe will be demonstrated and placed in the operating record in 
accordance with §257.102(f)(2).   
 
  

                                                 
4 Closure Plan – Amendment 1, Ash Pond Complex, Conesville Plant, prepared for Conesville Industrial Park, LLC, 
prepared by Civil & Environmental Consultants, Inc., 250 W. Old Wilson Bridge Road, Worthington, Ohio 43085, 
February 26, 2021 
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4.0 HYDROSTRATIGRAPHIC UNITS  
 
Much of the information provided in the following description of the APC hyrdrostratigraphic 
units are excerpted or summarized from the ARCADIS Monitoring Well Network Evaluation5 
(ARCADIS report) completed in October 2016 as required by 40 CFR 257.91. For convenience 
of review, the ARCADIS monitoring well location map, geologic cross sections, well construction 
details, boring logs/well diagrams and permeability testing results are provided in Exhibits A, B 
and C, and are referenced in the following descriptions of the APC hydrostratigraphic units.  
Additionally, the 2018 Sentinel Monitoring Well Installation Report6 completed by Wood 
Environmental & Infrastructure Solutions, Inc. provides supplemental boring logs/well diagrams 
that are also included in Exhibit B. 
 
The site stratigraphy is comprised of thick unconsolidated, alluvial sand and gravel deposits which 
form an unconfined aquifer that flows northwest and southwest toward the Muskingum River.  The 
APC extents and geologic cross section locations are shown on Figure 4 in Exhibit A.  Geologic 
cross sections A-A’ and B-B’ are shown on Figures 5A and 5B in Exhibit A. The surrounding 
ridges north and east of the site are composed of the Pennsylvanian Age sedimentary rocks of the 
Clarion Sandstone Member of the Alleghany Formation which is underlain by the Pottsville 
Formation. The base of the overall UAS is defined as the bottom of the unconsolidated sand and 
gravel deposits. Laterally, the unconsolidated UAS extends from the bedrock valley walls 
northwest and southeast of the APC, and along the Muskingum River valley in the upstream and 
downstream directions7. 
 
The shallow unconsolidated alluvial aquifer, the uppermost aquifer system (UAS) at the APC, 
consists of silt and clay surficial which are 10 to 15 feet thick, underlain by thick deposits of sand 
and gravel with thin intermittent silt and clay lenses which are greater than 100 feet thick. Within 
the sand and gravel unit underlying portions of the ash pond system, there is a thin, discontinuous 
layer of silt to silty sand (Figures 5a and 5b in Exhibit A).  Generally, finer grained units are more 
prominent towards the valley walls as demonstrated to the northeast of the ash pond system with 
discontinuous clay beds (Figure 5b in Exhibit A). 
 
Locally, two important water-bearing sandstone units are identified within the Allegheny 
Formation: the Freeport Member and the Clarion Member.  Both are generally shaley and dark 

                                                 
5 Ash Pond System - CCR Groundwater Monitoring Well Network Evaluation, Conesville Plant 47201 County Road 
273 Coshocton County Conesville, Ohio, Prepared for American Electric Power, Prepared by ARCADIS, October 5, 
2016. 
6 2018 Sentinel Monitoring Well Installation Report, Conesville Ash Pond, American Electric Power Service 
Corporation, Conesville, Ohio, Project #7362172423, Prepared for American Electric Power Service Corporation, 1 
Riverside Plaza, Columbus Ohio 43215, November 30, 2018. 
7 ODNR, Division of Water, Ground-Water Resources Section.1988. Ground-Water Resources of Coshocton County. 
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grey.  In the vicinity of the APC, only the Clarion Member is present.  Review of historical boring 
logs and reports indicate the Clarion Member occurs at elevations ranging from approximately 720 
feet above mean sea level (ft amsl) to 740 ft amsl.  Monitoring wells installed in the vicinity of the 
APC in December 2015 and January 2016 encountered the top of the Clarion Member at shallow 
elevations ranging from 768.7 ft amsl to 785.5 ft amsl. The unit thickness of the Clarion Member 
encountered in these new wells ranged from 35.6 ft (MW-1507c) to 71.6 ft (MW-1508c) shown 
on Figure 4 in Exhibit A. The base of the Allegheny Formation is marked by the Putnam Hill 
Limestone, which was observed at all bedrock monitoring wells installed in December 2015 and 
January 2016.  The top of the Putnam Hill Limestone occurs at an elevation ranging from 702.9 ft 
amsl to 683.5 ft amsl in the vicinity of the APC as shown on Figures 5A and 5B in Exhibit A. The 
unit thickness of the Putnam Hill Limestone ranges from 2.0 ft (MW-1508c) to 4.6 ft (MW-1506c). 
Underlying the Allegheny Formation, and locally underlying the alluvial sand and gravel aquifer, 
is the Pottsville Formation.  The Pottsville Formation is also characterized by alternating beds of 
shale and sandstone, with some limestone.  Sandstone beds are thin and often only found on a local 
scale.  A least three coal beds are also found within the Pottsville Formation (No. 4 coal, Bedford 
Coal, and Middle Mercer Coal).  The No. 4 coal was observed immediately underlying the Putnam 
Hill Limestone in two of the three bedrock monitoring wells recently installed (MW-1507c and 
MW-1508c).    
 

 HORIZONTAL AND VERTICAL POSITION RELATIVE TO THE APC 
  
The alluvial, unconfined UAS has been defined and is present beneath and surrounding the APC. 
The base of the APC was determined upon review of historical and subsurface well borings 
completed in December 2015 through January 2016. Boring logs are provided in Exhibit B.  The 
base elevation of the APC ranges from 710 to 740 ft amsl. The UAS groundwater elevation and 
ash depth relationship is illustrated on cross sections A to A’ and B to B’ (Figures 5a and 5b in 
Exhibit A).  The vertical extent of the aquifer likely extends to the base of the unconsolidated 
deposits in the valley, which is estimated to be over 100 feet in depth to the bedrock interface.  
Laterally, the uppermost unconsolidated aquifer extends to the bedrock valley walls northwest and 
southeast of the ash pond system, up the valley to the northeast of the APC, and to the west and 
southwest of the APC to the Muskingum River.  
 

 GROUNDWATER FLOW CONDITIONS 
  
Groundwater is recharged from regional precipitation infiltration and locally from ash pond use.  
Bedrock, to a lesser extent, also contributes to recharge to the UAS to the north, northeast, and 
east of the APC.  The UAS is reported to have hydraulic conductivity that ranges from 1 to over 
100 feet per day (ft/day) and yields of up to 1,500 gallons per minute (gpm)8. Available 
                                                 
8 ODNR, Division of Water, Ground-Water Resources Section. 1988. Ground-Water Resources of  
Coshocton County. 
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groundwater elevations are summarized on Table 1 for 2009 through 2016.  Groundwater flow is 
generally west and southwest towards the Muskingum River, as well as towards the Plant 
production wells that pump from the uppermost aquifer southwest of the Site (PW-2, PW-3 and 
PW-4).  As shown on Figure 6 in Exhibit C, the groundwater flow pattern observed in April 2016 
is generally consistent with historical water levels measured from 2009 through 2016. Recharge 
from the APC contributes to some radial flow away from the ponds. Additionally, the surrounding 
ridges to the north and east contribute recharge to the uppermost aquifer in the vicinity of the APC.  
Based on historic water level data for shallow, intermediate and deep monitoring wells, vertical 
hydraulic gradients in the vicinity of the APC are variable.  The ARCADIS report indicates that 
on both April 6 and April 28, 2016, observed vertical gradients between the shallow and 
intermediate zones were downwards at the MW-1502 and MW-1503 well clusters, but were 
upwards at the MW-1505 well cluster.  All observed hydraulic gradients between the deep and 
intermediate zones on April 6, 2016 were slightly upwards.  However, on April 28, 2016, all deep 
to intermediate vertical gradients were downwards with the exception of the MW-1502 well 
cluster. Continued monitoring of well triplets near the APC is expected to reveal long-term trends 
in vertical hydraulic gradients.   
 

 HYDRAULIC TESTING SUMMARY 
  
The ARCADIS report provides hydraulic testing data conducted in the vicinity of the APC, 
including historical pumping tests at the FGD truck wash well and an exploratory test well 
constructed during plant construction, slug tests at select monitoring wells installed between 
December 2015 and January 2016, and packer testing conducted at MW-1507c in November 2015. 
Hydraulic testing results from slug tests and packer tests have been excerpted from the ARCADIS 
report and are provided in Exhibit C, Table 4. 
 

 HISTORICAL PUMPING TESTS  
 
The ARCADIS report summarizes historical pumping tests completed during construction of the 
Conesville Plant in 1955 determined a constant pumping rate of 400 gpm and transmissivity of 
352,000 gallons per day per foot (gpd/ft), estimated hydraulic conductivity was 3,740 gpd per 
square foot (ft2), which is approximately 500 ft/day.  A pumping test at the FGD truck service 
water production well is screened from 87 to 97 ft bgs, which corresponds to the deep zone of the 
uppermost aquifer, resulted in a calculated transmissivity range from 262,818 gpd/ft to 
414,403 gpd/ft, with an average of 318,704 gpd/ft.  The resulting hydraulic conductivity ranges 
from 1,520 gpd/ft2 (203 ft/day) to 2,395 gpd/ft (320 ft/day).   
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 SLUG TESTING 
 
Pneumatic and bail down slug tests were performed to provide a broader understanding of the 
hydraulic conductivity distribution within shallow, intermediate, and deep zones of the underlying 
sand and gravel aquifer. Slug tests were performed on a total of three shallow monitor wells 
(MW-1502s, MW-1505s, MW-1509s), two intermediate monitor wells (MW-1502i, MW-1504i), 
and two deep monitor wells (MW-1504d, MW-1505d) between January 14 and January 19, 2016.  
All slug tests were performed on down gradient monitoring wells with the exception of 
MW-1509s.     
 
Results of the slug test analyses are summarized in Table 4 in Exhibit C. As shown in Table 4, the 
mean hydraulic conductivity estimates from the seven monitoring wells tested ranged from 
2.4 ft/day [8.33x10-4 centimeters per second (cm/sec)] at MW-1509s to 581 ft/day (2.05x10-1 
cm/sec) at MW-1502i.  The overall mean hydraulic conductivity estimate was 202 ft/day (7.1x10-2 
cm/sec), while the overall geometric mean was 114 ft/day (4.0x10-2 cm/sec).  Monitoring wells in 
the intermediate and deep zones exhibited generally higher hydraulic conductivity estimates.  
Hydraulic conductivity estimates in all zones are consistent with sand and gravel deposits, except 
for MW-1509s, which is more indicative of less permeable silty sand.  
 

 PACKER TESTING 
 
The intent of injection packer testing is to estimate relative bedrock permeability for various 
borehole depth intervals.  Packer testing was performed at the MW-1507c open borehole on 
November 19, 2015. Hydraulic conductivity estimates derived from the borehole packer tests 
ranged from 0.01 ft/day (3.3x10-6 cm/sec) from 98 to108 ft bgs to 0.60 ft/day (2.1x10-4 cm/sec)     
from 128 to138 ft bgs.  Packer test results are summarized Table 4 in Exhibit C. 
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5.0 MONITORING WELL NETWORK AND SAMPLING  
 
The APC monitoring well and piezometer locations are shown on Figure 1.  Groundwater 
monitoring wells are prefaced with either a "S", “I” or “D” to designate wells or piezometers that 
are screened within their relative shallow, intermediate or deep position within the unconsolidated 
deposits overlying bedrock. "C" designated bedrock monitoring wells are screened in the Clarion 
Sandstone.   
 
Table 1 presents the Monitoring Well Network Summary that consists of the following:  
 

• Seventeen (17) monitoring wells to monitor the Shallow unconsolidated UAS (“S” series 
wells);  

• Sixteen (16) monitoring wells to monitor the Intermediate unconsolidated UAS (“I” series 
wells); 

• Twelve (12) monitoring wells to monitor the Deep unconsolidated UAS (“D” series wells); 
and, 

• Three (3) monitoring wells to monitor the Clarion bedrock unit (“C” series wells).  
 
Well construction details are provided in Table 1. 
 

 SAMPLING 
 
The monitoring well network will be sampled semi-annually (approximately every six months). 
Annually, the spring sampling event will include the 1500-series, 1800-series and BAP monitoring 
wells listed on Table 1.  The fall sampling event will include the 1500-series, 1800-series and BAP 
monitoring wells, and additionally the 1900-series sentinel wells.  Sample collection and analysis 
procedures provided in the Sampling and Analysis Plan (SAP), in Appendix A of this CAMP, will 
be followed during each semi-annual sampling event. 
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6.0 CORRECTIVE ACTION GROUNDWATER MONITORING PROGRAM 
 
To comply with §257.98(a)(1), the corrective action groundwater monitoring program must: 
 

(i) At a minimum, meets the requirements of an assessment monitoring program under 
§257.95; 

 
(ii) Documents the effectiveness of the corrective action remedy; and, 
 
(iii) Demonstrates compliance with the groundwater protection standard (GWPS) 

pursuant to paragraph §257.98(c). 
 
The CAMP includes groundwater sampling and analysis procedures specified in the APC 
Groundwater Sampling and Analysis Plan (GSAP) provided in Appendix A.  Groundwater 
sampling and analysis will be completed two times each year until the completion of the corrective 
action groundwater monitoring program in accordance with §257.98(c). To determine the 
effectiveness of the APC closure by removal activities, the CAMP includes statistical analysis of 
the groundwater quality data collected from the APC groundwater monitoring well network. 
Statistical evaluation procedures will follow the January 2017 Statistical Analysis Plan9 (StAP) 
and the StAP Addendum provided in Appendix B.  As a part of the evaluation, the analytical data 
collected during sampling events undergo statistical analysis to identify SSIs or SSLs in analyte 
concentrations above the constituent GWPS.   
 
Since closure by removal is the selected remedy, additional leaching of containments from the 
APC is not anticipated.  The existing groundwater monitoring network contains a significant 
amount of downgradient monitoring wells that are monitored regularly as part of this CAMP such 
that changes in groundwater quality associated with closure by removal of the APC will be 
apparent in the monitored groundwater quality data. 
 
Additionally, handling of CCR materials will be conducted in accordance with RCRA standards 
and are therefore not expected to impact nearby populations, environmental receptors, drinking 
water supplies or sensitive ecosystems.  Leachate and contact water is routed, monitored and 
discharged in compliance with the facility’s active Nation Pollutant Discharge Elimination System 
(NPDES) permit, which includes a Stormwater Pollution Prevention Plan (SWPPP) prepared for 
the APC closure by removal project.  The SWPPP includes erosion and sedimentation controls and 
regular inspection documentation forms that will be completed and maintain on-site.  The SWPPP 
will be modified, if needed, based on applicable changes to the project stormwater management 
process.   
                                                 
9 Statistical Analysis Plan, Conesville Plant, Conesville, Ohio. Prepared for American Electric Power Service 
Corporation by Geosyntec Consultants, 150 East Wilson Bridge Road, Worthington, Ohio 43085, January 2017. 
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During the closure by removal activities, haul roads, excavation and placement areas will be 
monitored for visual dust emissions in compliance with the facility’s air permit.  Where necessary, 
watering of dry surfaces will be performed to control dust emissions.  

 
If CIP determines that the closure by removal does not achieve the requirements of §257.97(b), 
additional remedies will be evaluated to determine feasibility and overall achievement of 
compliance pursuant to §257.97(b).   
 

 ANNUAL GROUNDWATER MONITORING AND CORRECTIVE ACTION 
REPORT 

 
Under the CCR Rule, an annual Groundwater Monitoring and Corrective Action Report (GMCAR) 
will be prepared and posted to both the site operating record and to the public Internet site in 
compliance with 40 CFR 257.90(e). The first report for existing facilities must be published by 
January 31, 2018. 
 
An Annual Groundwater Monitoring and Corrective Action Report will include the following: 
 

• Documentation on the status of the groundwater monitoring and corrective action 
program for the CCR unit, including a summary of key actions completed, 
problems encountered, and actions to resolve the problems; 

• A projection of key activities planned for the upcoming year 
• A map, aerial image, or diagram showing the CCR unit and the locations and 

designations of all monitoring wells installed for the CCR Rule; 
• A description of monitoring wells that were installed or decommissioned during the 

preceding year, along with a description of why those actions were taken; 
• A summary listing the number of groundwater samples that were collected for 

analysis for each background and downgradient well, and the dates the samples 
were collected; 

• Analytical results from each semi-annual and annual groundwater sampling event; 
and, 

• Comparison the SSLs. 
 

The CMCAR will be posted to the public CCR internet site by January 31st each year until the 
completion of corrective action groundwater monitoring. 
 

 COMPLETION OF CORRECTIVE ACTION GROUNDWATER MONITORING 
 
If CIP demonstrates that the GWPS established under §257.95(h) have been achieved for 
monitoring wells installed to delineate contamination for Appendix IV constituents for a period of 
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three consecutive years, then the remedy selected for corrective action will considered complete.   
Upon completion of the closure by removal remedy, the owner or operator must prepare a 
notification stating that the remedy has been completed. The owner or operator must obtain a 
certification from a qualified professional engineer attesting that the remedy has been completed 
in compliance with the requirements of paragraph (c) of this section. The report has been 
completed when it is placed in the operating record as required by §257.105(h)(13). Furthermore, 
the APC is no longer subject to post-closure care criteria in §257.104 upon completion of the 
closure by removal remedy. 
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Top of

Casing Well Total Sampling 
Elevation Diameter Depth Device

(ft. MSL) (in.) (ft.)

Top Bottom

MW-1502S 12-Oct-15 191808.42 2144048.34 765.06 768.15 2 728.56 714.06 52.59 -- Downgradient

MW-1503S 1-Aug-16 191387.11 2143635.03 767.25 770.06 2 724.25 711.25 57.81 -- Downgradient

MW-1505S 18-Dec-15 189680.28 2143413.12 746.47 749.37 2 721.47 708.47 39.90 -- Downgradient

MW-1506S 17-Dec-15 192151.41 2146584.73 808.93 811.80 2 798.93 786.96 24.87 -- Upgradient

MW-1507S 2-Dec-15 191493.10 2147063.80 870.96 873.64 2 841.66 815.66 56.98 -- Upgradient

MW-1509S 1-May-16 192542.00 2145921.63 752.47 755.37 2 723.47 711.47 43.90 -- Upgradient

MW-1510S 22-Jan-16 193555.88 2144231.15 737.64 740.80 2 712.64 692.64 46.66 -- Upgradient

MW-1801S 16-Feb-18 190080.90 2140311.10 732.04 734.59 2 704.54 690.44 42.15 -- Downgradient

MW-1802S 26-Mar-18 191137.30 2141554.00 738.54 740.87 2 710.54 698.04 41.99 -- Downgradient

MW-1803S 5-Apr-18 191754.20 2142204.40 739.92 742.75 2 711.92 699.92 42.58 -- Downgradient

MW-1804S 10-Apr-18 192259.90 2142741.60 741.78 744.97 2 713.78 701.78 42.94 -- Downgradient

MW-1805S 17-Apr-18 192859.10 2143367.10 738.10 741.13 2 711.10 697.60 42.13 -- Downgradient

MW-1901S 26-Feb-19 188444.51 2141522.61 739.99 742.91 2 709.99 697.49 44.52 -- Downgradient

MW-1902S 19-Feb-19 187310.71 2141652.12 730.57 733.48 2 704.57 690.07 40.41 -- Downgradient

MW-1903S 29-Apr-19 191494.60 2139666.74 732.06 734.21 2 707.56 691.56 40.10 -- Downgradient

MW-1904S 1-May-19 193144.89 2140662.45 729.65 731.73 2 702.65 685.15 44.68 -- Downgradient

MW-1905S 6-May-19 193212.06 2142150.93 741.29 743.22 2 710.29 696.29 45.56 -- Downgradient

MW-9 28-Jun-05 188597.28 2142315.34 736.90 736.90 2 723.90 711.90 25.00 -- Downgradient

MB-4 1977-1983 192229.60 2142764.93 741.95 741.95 2 -- -- 25.00 -- Downgradient

MB-32 1977-1983 188767.70 2142588.29 742.73 742.73 2 -- -- 29.00 -- Downgradient

BAP-0904 20-Apr-09 190178.39 2144812.86 743.47 746.47 2 -- -- -- -- Downgradient

MW-1502I 12-Nov-15 191812.02 2144051.38 765.46 768.18 2 705.46 686.46 79.72 -- Downgradient

MW-1503I 23-Dec-15 191390.09 2143638.24 767.25 769.87 2 703.25 686.25 83.62 -- Downgradient

MW-1504I 18-Dec-15 190736.93 2143191.14 760.76 763.39 2 698.76 680.76 80.63 -- Downgradient

MW-1505I 20-Dec-15 189677.27 2143417.38 746.80 749.60 2 701.30 682.80 65.80 -- Downgradient

MW-1510I 19-Jan-16 193542.43 2144226.74 737.72 740.92 2 684.72 662.72 73.70 -- Upgradient

MW-1801I 16-Feb-18 190074.10 2140306.60 732.08 734.60 2 667.08 651.58 80.92 -- Downgradient

MW-1802I 23-Mar-18 191134.70 2141550.70 738.49 740.95 2 680.49 667.49 72.66 -- Downgradient

MW-1803I 4-Apr-18 191750.40 2142201.20 739.92 742.84 2 671.92 659.92 82.62 -- Downgradient

MW-1804I 10-Apr-18 192256.30 2142737.80 741.78 744.90 2 673.78 661.78 82.87 -- Downgradient

MW-1805I 17-Apr-18 192855.10 2143362.80 738.14 741.17 2 680.14 667.64 72.63 -- Downgradient

MW-1901I 25-Feb-19 188448.64 2141520.04 740.00 742.86 2 672.00 659.50 82.26 -- Downgradient

MW-1902I 19-Feb-19 187313.24 2141648.12 730.51 733.61 2 662.51 650.01 82.70 -- Downgradient

MW-1903I 29-Apr-19 191489.36 2139668.49 732.20 734.54 2 671.20 657.70 75.29 -- Downgradient

MW-1904I 1-May-19 193143.88 2140657.43 729.63 731.63 2 658.63 643.63 85.50 -- Downgradient

MW-1905I 6-May-19 193212.07 2142145.23 741.08 742.94 2 665.33 652.38 89.48 -- Downgradient

BAP-0901 30-Mar-09 192257.11 2144910.25 735.86 738.73 2 -- -- -- -- Downgradient

MW-12 -- 189042.24 2141339.52 742.09 742.09 2 -- -- 35.00 -- Downgradient

MW-13 -- 189010.87 2141326.38 741.89 741.89 2 -- -- 35.00 -- Downgradient

MB-33 1977-1983 188773.47 2142583.83 742.66 742.66 2 -- -- 49.00 -- Downgradient

BAP-0902 4-Jan-09 192079.18 2144908.89 769.53 771.24 2 -- -- -- -- Downgradient

BAP-0903 4-Feb-09 190263.02 2144749.81 769.16 771.50 2 -- -- -- -- Downgradient

P-0902R 19-Apr-18 192127.20 2144911.60 773.79 777.52 2 752.79 729.79 47.23 -- Downgradient

MW-1502D 12-Aug-15 191805.02 2144045.62 765.39 768.11 2 679.39 662.39 104.72 -- Downgradient

MW-1503D 15-Jan-16 191383.08 2143631.73 767.19 769.82 2 673.19 655.19 113.63 -- Downgradient

MW-1504D 16-Dec-15 190733.42 2143186.71 760.25 763.15 2 674.75 656.25 105.9 -- Downgradient

MW-1505D 17-Dec-15 189682.79 2143409.24 746.33 749.34 2 670.33 652.33 96.01 -- Downgradient

MW-1801D 19-Feb-18 190087.10 2140314.70 732.04 734.74 2 636.04 623.64 110.3 -- Downgradient

MW-1802D 22-Mar-18 191132.60 2141547.60 738.55 741.05 2 643.55 630.55 110.2 -- Downgradient

MW-1803D 29-Mar-18 191747.80 2142199.20 739.92 742.92 2 636.92 624.42 117.6 -- Downgradient

MW-1804D 9-Apr-18 192252.60 2142733.80 741.84 744.70 2 638.84 626.84 117.61 -- Downgradient

MW-1805D 16-Apr-18 192852.00 2143359.10 738.15 740.98 2 652.15 639.45 101.13 -- Downgradient

MW-1901D 21-Feb-19 188452.46 2141516.90 740.01 742.90 2 628.01 610.51 126.39 -- Downgradient

MW-1902D 15-Feb-19 187315.50 2141642.91 730.48 733.58 2 630.48 617.98 114.65 -- Downgradient

MW-1905D 3-May-19 193211.65 2142140.48 741.01 743.33 2 638.01 621.01 119.77 -- Downgradient

MW-1506C 12-Aug-15 192131.41 2146567.00 808.40 810.90 2 757.40 727.40 75.5 -- Upgradient

MW-1507C 12-Feb-15 191496.45 2147068.04 871.00 873.80 2 766.00 733.00 139.8 -- Upgradient

MW-1508C 12-Nov-15 190048.13 2145763.68 871.92 874.69 2 718.92 713.92 154.97 -- Upgradient

MW-1509C -- -- -- -- -- -- -- -- -- -- --

Notes:

-- = Information Unavailable

Bedrock Zone Piezometers 

Bedrock Zone Monitoring Wells

Date Installed

Shallow Zone Monitoring Wells

Intermediate Zone Monitoring Wells

Deep Zone Monitoring Wells

Northing Easting

Shallow Zone Piezometers

Intermediate Zone Piezometers

TABLE 1

EXISTING MONITORING WELL AND PIEZOMETER CONSTRUCTION SUMMARY

CONESVILLE INDUSTRIAL PARK, LLC

Well No. Comments

Monitored Zone

(ft MSL)

Ground 

Elevation

(ft. MSL)

ASH POND COMPLEX

COSHOCTON COUNTY, OHIO

CEC Project 196-318

Civil & Environmental Consultants, Inc. Page 1 of 1
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BORING LOGS/WELL DIAGRAMS 
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POTENTIOMETRIC MAP AND AQUIFER HYDRAULIC TESTING RESULTS 
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1.0 INTRODUCTION 
 
This Ash Pond Complex (APC) Sampling and Analysis Plan (SAP) has been prepared by 
modification of the 2016 SAP1 prepared by American Electric Power, et.al. The AEP SAP was 
implemented at the APC under the Coal Combustion Residual (CCR) Rules included in Title 40 
Code of Federal Regulations (CFR), Subpart D, Part 257 (§257). The 2016 SAP procedures have 
been followed by AEP during detection and assessment groundwater monitoring at the APC, and 
afterward by CIP since acquiring the Conesville Plant in June 2020. The SAP will be followed as 
part of the Corrective Action Groundwater Monitoring Plan (CAMP) to assess the effectiveness 
of the selected corrective measure for the APC which is closure by removal and monitored natural 
attenuation (MNA). The CAMP summarizes the APC construction and the surrounding 
hydrogeologic site characteristics. This SAP is included as an appendix to the CAMP for 
convenience of review. 
 
The following sections of this SAP primarily deal with protocols and considerations for gathering 
groundwater samples required by the CCR rule, preserving them, and shipping them with the 
proper documentation to the analytical lab.  Figure 1 of the CAMP presents the APC monitoring 
well and piezometer locations. 
 
The CCR Rule does not specifically require a SAP Plan; however, a monitoring program with 
procedures and techniques is required for: 
 

• Water Level Measurement 
• Sample collection and Handling 
• Sample preservation and shipment 
• Sample Analytical Procedures 
• Chain of custody control 
• Quality assurance and quality control 

 
Statistical analyses that will be used to evaluate the data produced is also provided as an appendix 
to the CAMP. 
 
  

                                                 
1 Groundwater Sampling and Analysis Plan for Conesville Plant, Coal Combustion Residuals  (CCR), Rule 
Compliance, Prepared by: AEP and KEMRON Environmental Services, Inc., Date: May 25, 2016 
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2.0 SAMPLING AND ANALYSIS PLAN 
 
This SAP includes consistent sampling and analysis procedures that are protective of human 
health, safety, and the environment, and that are designed to ensure monitoring results that provide 
an accurate representation of groundwater quality.  The CCR Rule has a performance standard that 
calls for establishment of consistent sampling, laboratory analysis, and quality assurance/quality 
control procedures.  The development of a SAP provides an added benefit that analytical results 
will be less subject to variability over time.  This is important because a change in sampling 
methods, laboratory analytical methods, or even analytical laboratories, can cause shifts in data 
that can complicate statistical analyses and potentially trigger a false statistically significant 
increase (SSI) or significant statistical level (SSL). 
 
The CCR Rule does not allow for field filtration of groundwater samples, and as a result, 
groundwater samples from some monitoring wells may exhibit variable levels of turbidity that can 
affect analytical results and potentially trigger false SSIs or SSLs.  Therefore this SAP calls for 
low-flow sampling using dedicated sample equipment, which will minimize turbidity at the time 
of sample collection. As an option, this SAP also includes a specification to collect a second, 
filtered sample whenever turbidity is higher than the threshold of 10 NTU, which can be used in a 
demonstration in case turbidity in the unfiltered sample triggers a false SSI or SSL. 
 
The CCR Rule also calls for analysis of total recoverable metals, and has a performance standard 
that analytical methods be appropriate and accurate for groundwater analysis. There are a variety 
of laboratory analytical methods that meet these criteria, and selection of appropriate methods can 
be based on desired reporting limits, accuracy, precision, potential for interferences, and cost. 
There is no single method appropriate for all constituents monitored under the CCR Rule, and it 
will be CIP’s decision on analytical methods available from the contacted laboratory. The CCR 
Rule has no reporting requirements specifically associated with sampling and analysis. 
 
2.1 WATER LEVEL MEASUREMENT 
 
Prior to purging and sampling, static water level elevations in each well and piezometer are to be 
measured and recorded to the nearest hundredth of a foot (0.01 ft).  Static water level measurements 
will be made from an established, surveyed measuring point.  Static water elevations for all wells 
and piezometers are to be taken within a 24-hour period during each semi-annual sampling event.  
The direction and velocity of groundwater flow will be determined as part of every semi-annual 
event.  Groundwater elevations and the directions of flow will be shown on a potentiometric map 
submitted with the annual reports. 
 
To measure the static water elevation, an electronic probe on a measuring tape is lowered into the 
groundwater well riser pipe.  When the probe contacts the water a visual and audible alarm are 
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activated.  The static water level is established by reading the measurement on the tape to a 
hundredth of a foot at the top of the riser pipe, i.e., top of casing (TOC).  This measurement gives 
the depth to the water that is then subtracted from the surveyed elevation of the TOC, resulting in 
the groundwater elevation.  Static water levels are recorded on Field Data Sheets (FDSs). 
 
At least annually the groundwater surface elevations will be evaluated to determine whether they 
continue to satisfy the requirements for locating the monitoring wells.  If it is determined that the 
requirements no longer are satisfied, then the number, location, or depth of the monitoring wells 
will be modified to satisfy the requirements. 
 
2.2 SAMPLE COLLECTION AND HANDLING  
 
The CCR Rule does not specify sampling methods or protocols; however, USEPA, many states, 
and other entities have released guidance on sampling methods. One approach that is available, 
but not required, for collection of unfiltered samples is low-flow sampling.  What follows is a 
general description of the method that will be used. 
 
2.2.1 Low Flow Sampling 
 
The overall goal of low-flow rate purging and sampling is to avoid/minimize disruption to all 
aspects of the well and resultant samples when collecting the water. This promotes the goal of 
attaining a groundwater sample that is as representative of undisturbed aquifer conditions as is 
technically possible.  Low flow sampling also attempts to; 
 

• Avoid or minimize mixing of stagnant casing water with screened interval water; 
• Minimize artificial turbidity in the samples; 
• Minimize the need for filtering the collected samples; and 
• Eliminate aeration of the sampled water and the formation minerals (via dewatering of the 

well). 
 

To accomplish these goals, low-flow rate purging and sampling approaches incorporate the 
following: 
 

• Low pump rates, usually 0.1-0.5 L/min, are used with drawdown minimized during both 
purging and sampling; 

• Purging and sampling are performed in the screened interval; 
• Sampling follows stabilization of field parameters; and 
• Dedicated pumps are desirable but not required. 
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Bailers are not a viable option for low-flow sampling due to the watersurging, mixing, borehole 
disruption, and sample exposure during bottling that occurs with these devices; 
 
When using low-flow rate sampling methods, the pump intake is set within the screened interval 
of the well, and not in the casing above the screen.  This eliminates the need to purge stagnant 
water in the well above the screen and minimizes the amount of water that must be purged before 
collecting samples.  The intake is often placed near the center of the screen; placement near the 
bottom of the screen is avoided to minimize potential for pumping settled materials and 
precipitates from the well bottom.  
 
A common perception when sampling with portable low flow equipment is that it is important to 
set the pump intake at a similar depth/elevation every time the well is sampled, to minimize 
variability in analytical results that may be caused by vertical stratification within the formation.  
However, research suggests that pumping rates used for low flow sampling will extract water from 
the most permeable portion of a heterogeneous formation that crosses the screened interval, or 
from the entire portion of a homogeneous formation that is intersected by the screened interval.  
As with the well-volume approach, observation of the stabilization of sensitive indicator 
parameters during purging is another important feature of low-flow purging and sampling.  This 
provides a basis for determining when water from the outlying formation is being accessed and 
acquisition of representative samples can begin. Indicators typically include some or all of 
temperature, pH, specific conductance, dissolved oxygen (DO), electrode/redox potential (Eh), 
and turbidity. Research showed that temperature and pH were relatively insensitive parameters for 
indicating continuity with formation water when compared with conductivity, Eh, DO, and 
turbidity. 
 
Because of their sensitivity to atmospheric exposure, it generally is planned for those DO and Eh 
measurements to be acquired by pumping the water directly from the screen through a flow-
through cell containing the needed measurement electrodes. The increased use of low-flow 
approaches to groundwater sampling has resulted in cells capable of measuring all six indicators 
becoming commercially available.  The indicators are usually considered stable if three successive 
readings three to five minutes apart are within allowable variation.  Conductivity and DO are 
usually the most sensitive of these parameters, hence the slowest to stabilize.  Turbidity is not 
required to stabilize, but will be recorded. 
 
Regarding field parameter stabilization, Ohio EPA’s guidance (which follows USEPA 
recommendations) to determine when stability has been reached will be utilized.  Ohio EPA 
recommends that specific conductance plus two additional parameters be selected for monitoring 
stability. A parameter can be considered stable when at least three consecutive readings have 
stabilized.  The sampling team will monitor for stability using pH, specific conductance, and 
temperature based on the criteria provided below.  The sampling team will monitor and record the 
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other parameters during purging on FDSs, but will not use them to determine when sample 
collection will occur.  Below are the criteria to be followed, using Ohio EPA’s guidance. 
 

PARAMETER STABILIZATION CRITERIA 

pH  ± 0.1 standard units (SU) 

Specific Conductance ± 3% 

Temperature ± 0.5 º Celsius 

 
Dedicated sampling devices are strongly preferred for low-flow rate purging and sampling, but are 
not absolutely necessary. Studies have shown that stabilization of indicator parameters usually 
occurs more rapidly in wells with dedicated pumps than in wells using portable pumps.  This is 
because the insertion of a portable pump into the screened interval disrupts the water in the casing 
and mixes it to some extent with the water in the screen, which is often representative of, or very 
close to, the chemical composition of the water in the formation.   Because the equilibration time 
for non-dedicated portable equipment is longer, the volume of water that is purged to the surface 
is increased during the sampling event. 
 
Decontamination Procedures: 
 
If non-dedicated sampling equipment is used, it should be cleaned between monitoring wells to 
prevent cross-contamination, or discarded if the material is inexpensive and considered to be 
disposable, e.g., gloves, cord, plastic sheet.  This includes all non-dedicated equipment that is 
submerged in a monitoring well or otherwise contacts a groundwater sample.  The level of 
decontamination for these monitoring wells does not rise to the level of requiring solvent rinses.  
A non-phosphate detergent (Alconox of equivalent) wash followed by distilled water rinse is 
considered to be adequate for decontamination of reused equipment between monitoring wells. 
Samples collected will be placed into the appropriate containers, preserved, cooled as necessary 
and transported or shipped to the analytical laboratory.   
 

§257 App III §257 App IV 
Boron (B) Antimony (Sb) 

Calcium (Ca) Arsenic (As) 
Chloride (Cl-) Barium (Ba) 
Fluoride (F-) Beryllium (Be) 

pH (recorded in field) Cadmium (Cd) 
Sulfate (SO4-) Chromium(Cr) 

Total Dissolved Solids Cobalt(Co) 
 Fluoride (F-) 

Lead (Pb) 
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Lithium(Li) 
Mercury (Hg) 

Molybdenum (Mo) 
Selenium (Se) 
Thallium (Tl) 

Radium 226 and 228 combined (Ra) 
 
2.3 SAMPLE PRESERVATION AND HANDLING  
 
The proper containers for the parameters to be analyzed will be certified pre-cleaned and supplied 
by the laboratory performing the analyses.  Preservation techniques will be employed to reduce 
sorption effects.  Care will be taken during sampling not to overfill the sample bottles that contain 
preservatives.  In addition to the sample bottles, several 1 liter to 2 liter containers may be provided 
by the laboratory to be used in lieu of an in-line monitor for the field determination of field 
parameters.  The containers must be rinsed with distilled water and dried after use. Upon 
completion of sampling of each monitoring well, all relevant sampling information should be 
recorded on the appropriate pages of the FDSs, and the sample bottles placed in a cooler or ice 
chest at 40F (4C) for storage until analyzed.  If ice is the coolant then the sample containers must 
be enclosed in sealed plastic bags.   
 
Sample Identification: 
 
Samples that are to be shipped to the laboratory for analyses must be properly labeled.  
Information that should be transmitted to the laboratory includes: 
 

• Plant name and waste management unit; 
• Sample/well identification number; 
• Date and time of collection; and, 
• Initials of field sampling personnel. 

 
A self-sticking, adhesive backed identification label may be attached to each sample container.  
When sample containers are prepared in advance of sampling by the laboratory, the identification 
labels will be completed and attached to the appropriate container.  The date and time of sampling 
will then be added at the time of collection. 
 
2.4 CHAIN OF CUSTODY 
 
To establish the documentation necessary to trace sample possession from the time of collection 
through analyses and final disposition, a chain of custody (COC) form will be filled out and must 
accompany each sample shipment.  This record is required for legal verification of sample 
integrity.  It also provides useful control over the routing of samples within the laboratory. These 
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procedures are necessary to insure that the maximum allowable holding time or maximum 
allowable shipping temperature for any of the parameters is not exceeded. 
 
When transferring possession of the samples each individual relinquishing and receiving 
possession will sign and date the COC.  Relevant information regarding the sample identification 
and analytes must be entered on the form. 
 
The original COC must be initiated by the sampling team during the sample collection process. 
The COC must accompany the sample shipment.  A sample seal will be placed on the shipping 
container as necessary to ensure that samples are not disturbed during transportation.  A COC, 
properly filled out, will accompany each cooler.  Upon arrival at the Lab, the COC will serve to 
identify the condition of the contents of the cooler. 
 
Appendix A provides a sample container list, preservation protocols and an example COC form. 
 
2.5 PARAMETERS AND LABORATORY ANALYSES  
 
APC groundwater samples will be analyzed for §257 Appendix III constituents on a semi-annual 
frequency and will analyze samples for §257 Appendix III and Appendix IV constituents annually. 
The only CCR Rule requirement in §257.93(b) for laboratory analysis is that analytical methods 
are to be appropriate for the groundwater monitoring and are accurate. There are no reporting 
requirements in the rule specifically related to sampling and analytical procedures and methods. 
See Section 4.1 of the CAMP for the monitoring wells to be sampled during each semi-annual 
sampling event. 
 
2.6 QUALITY ASSURANCE AND QUALITY CONTROL 
 
Quality assurance and quality control procedures enable early detection of method and data 
anomalies. Depending on the types of anomalies detected, it may be possible to make corrections, 
resample the well, or flag the anomalous data so it either does not trigger a false SSI or SSL, or 
can be explained in a demonstration.  
 
Several different types of samples, some of which are collected in the field and some of which are 
generated in the laboratory, are used for quality control. The descriptions that follow are modified 
from SW-846. 
 
QC samples collected in the field: 
 

• FIELD DUPLICATE: A second sample collected as close as possible in space and time to 
an original sample. The original and duplicate samples are assigned different laboratory 
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identification numbers and analyzed independently. The duplicate is typically identified 
with a code that does not enable the laboratory to correlate it to the original sample. The 
code and sample location are recorded in the field notes so that the analytical results from 
the duplicate can be compared to the original sample after laboratory analysis is complete. 
Duplicates are useful in documenting the precision of the sampling process. In groundwater 
monitoring, one (1) field duplicate is commonly collected at a rate of one (1) duplicate 
per 10 field samples. 
 

• EQUIPMENT RINSATE: A sample of analyte-free media which has been used to rinse 
portable sampling equipment, when used. It is collected after completion of 
decontamination and prior to sampling. This blank is useful in documenting adequate 
decontamination of sampling equipment. One (1) equipment rinsate is typically 
collected per day, although less or additional rinsate samples may be collected if the 
sampler deems appropriate. 

 
• TRIP BLANK: A sample of analyte-free media taken from the laboratory to the sampling 

site and returned to the laboratory unopened. A trip blank is used to document 
contamination attributable to shipping and field handling procedures. This type of blank is 
useful in documenting contamination of volatile organics samples, and is not needed for 
sampling Appendix III and Appendix IV constituents at CCR facilities. No trip blank 
samples will be collected during the CCR sampling events. 

 
 QC samples generated in the laboratory: 
 

• LABORATORY CONTROL SAMPLE: A known matrix spiked with compound(s) 
representative of the target analytes. This is used to document laboratory performance. 
 

• MATRIX DUPLICATE: An intra-laboratory split sample which is used to document the 
precision of a method in a given sample matrix. 

 
• MATRIX SPIKE: An aliquot of sample spiked with a known concentration of target 

analyte(s). The spiking occurs prior to sample preparation and analysis. A matrix spike is 
used to document the bias of a method in a given sample matrix. 

 
• MATRIX SPIKE DUPLICATE: Intra-laboratory split samples spiked with identical 

concentrations of target analyte(s). The spiking occurs prior to sample preparation and 
analysis. They are used to document the precision and bias of a method in a given sample 
matrix. 
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• METHOD BLANK: An analyte-free matrix to which all reagents are added in the same 
volumes or proportions as used in sample processing. The method blank should be carried 
through the complete sample preparation and analytical procedure. The method blank is 
used to document contamination resulting from the analytical process. For a method blank 
to be acceptable for use with the accompanying samples, the concentration in the blank of 
any analyte of concern should not be higher than the highest of either: 

 
o The method detection limit, or 
o Five percent of the regulatory limit for that analyte, or 
o Five percent of the measured concentration in the sample. 

 
Sampling Records Control: 
 
The field sampling team will generate FDSs during the course of each sampling events. FDSs will 
include water level measurement records (static water level sheet) and groundwater sample 
collection records for each individual well sampled. In some cases a field notebook may be used 
to document sample collection procedures during the sampling event, but it is generally more than 
adequate to use an individual FDS per well. The FDS should document sample collection date and 
time, general weather conditions, general well inspection/condition, water quality parameter 
measurements through to stabilization, and any notes particular to the individual well respective 
to sampling specifics (pumping rate, control box setting pressures, well behavior, turbidity or other 
stabilization issues, etc.). 
 
An electronic copy of the FDSs will be sent to the laboratory to include with the laboratory 
analytical report. Original FDSs will be filed in the facility operating record. 
 
 

 



 

   
   

 
APPENDIX A-1 

 
SAMPLE CONTAINER LIST & PRESERVATION PROTOCOLS & 

CHAIN OF CUSTODY FORMS  
 

  



 

SAMPLE CONTAINER LIST AND PRESERVATION PROTOCOL 
 

The following container types and preservation are required for the CCR groundwater 
monitoring samples being sent to the Analytical Chemistry Service. 
 
Appendix III and IV constituents 
 

Metals (B, Ca, Li, Sb, As, Ba, Be, Cd, Cr, Co, Pb, Mo, Se, Tl)  
• 250-mL bottle 
• Preservation to pH<2 with HNO3  
• Color Coded Red 
• Does not need to be kept cold 

 
Mercury   

• 40-mL glass vial or Teflon Lined Brooks Rand Hg bottle 
• Unpreserved* or preservation to pH < 2 with “trace metal grade HCl”**  

*Unpreserved samples for mercury must be received by the laboratory within 48 
hours to be properly preserved. 
* * Trace metal grade HCl is certified to contain no more than 0.2 ng/L mercury.  

• Does not need to be kept cold 
 

Nonmetals (TDS, F, Cl, SO4) 
• 500-mL bottle 
• No preservative 
• Must be stored and shipped at a temperature between 0°C and 6°C, without 

freezing. 
 

Radium 226 and 228  
• Two 1-L bottles (Except for every tenth well, obtain five 1-L bottles) 
• Preservation to a pH<2 with HNO3 
• Color Coded Red 
• Does not need to be kept cold 

 



Regulatory Program: TestAmerica Laboratories, Inc.  d/b/a Eurofins TestAmerica
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For Lab Use Only:
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C): Obs'd:_________ Corr'd:__________  Therm ID No.:____________
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Received in Laboratory by:
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Preservation Used:  1= Ice,  2= HCl;  3= H2SO4;  4=HNO3;  5=NaOH; 6= Other _____________

Relinquished by: Company: 

Date/Time:

Date/Time:Company: 

Relinquished by:  Company: 

Sample Specific Notes:Sample Identification

Site:

P O # 

Carrier:Lab Contact:

                                              Email

Project Name:

TAT if different from Below  __________                                              Phone 
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Tel/Fax:

Analysis Turnaround Time

Client Contact

Company 

Date:

_______   of ______  COCs

COC  No:  

Date/Time:

Special Instructions/QC Requirements & Comments:  

Eurofins TestAmerica, Canton

4101 Shuffel Street NW

North Canton, OH  44720-6900
phone 330.497.9396  fax 330.497.0772

 

Project Manager:  

Address  

Form No. CA-C-WI-002, Rev. 4.21, dated 4/4/2019

Relinquished by: Date/Time:

Date/Time:

Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)Possible Hazard Identification:

Are any samples from a listed EPA Hazardous Waste?   Please List any EPA Waste Codes for the sample in the 

Comments Section if the lab is to dispose of the sample.

Custody Seal No.:

DW NPDES RCRA Other:

2 weeks

1 week

2 days

1 day

FlammableNon-Hazard Skin Irritant Poison B Unknown Return to Client Disposal by Lab Archive for___________  Months

NoYes

CALENDAR DAYS WORKING DAYS
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LIST OF ACRONYMS & ABBREVIATIONS 
 
AEP – American Electric Power 

APC – Ash Pond Complex 

CCR – Coal Combustion Residuals  

CEC – Civil & Environmental Consultants, Inc. 

CIP – Conesville Industrial Park, LLC. 

CFR – Code of Federal Regulations 

GWPS – Groundwater Protection Standard 

UCL – Upper Confidence Limit 

LCL – Lower Confidence Limit 

MCL – Maximum Containment Level 

SAP - Statistical Analysis Plan 

SSI – Significant Statistical Increase  

SSL – Statistically Significant Level 

Unified Guidance - USEPA Statistical Analysis of Groundwater Monitoring Data at RCRA 
Facilities – Unified Guidance, March 2009 

UPL – Upper Predication Limit 

UTL – Upper Tolerance Limit
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1.0 INTRODUCTION 
 
On behalf of Conesville Industrial Park, LLC (CIP), Civil & Environmental Consultants, Inc. 
(CEC) has prepared this Coal Combustion Residual (CCR) Groundwater Statistical Plan 
Addendum (Addendum) for the Ash Pond Complex (APC) and the Conesville Residual Solid 
Waste Landfill (SR 83 Landfill) at the former Conesville Generating Station (Plant) located at 
47201 County Road 275 in Franklin Township, Coshocton County, Ohio, approximately a half 
mile to the east of Conesville, Ohio.  American Electric Power Company (AEP) previously 
operated the former Plant until June 2020 when it was purchased by CIP. This Addendum 
supplements the existing January 2017 Statistical Analysis Plan1 (StAP) originally prepared by 
AEP.  This Addendum has been prepared pursuant to §257.98 (a)(1). 
 
 
 
 
 
  

                                                 
1 Statistical Analysis Plan, Conesville Plant, Conesville, Ohio. Prepared for American Electric Power Service 
Corporation by Geosyntec Consultants, 150 East Wilson Bridge Road, Worthington, Ohio 43085, January 2017. 
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2.0 CORRECTIVE ACTION STATISTICAL ANALYSIS  
 
For the corrective action groundwater monitoring program, statistical methods utilized are similar 
to methods used in the assessment monitoring program which is specified in Section 4.0 of the 
StAP.  For detected Appendix IV constituents, a Groundwater Protection Standard (GWPS) are 
established for each Appendix IV parameters in accordance with §257.95(h) and the StAP.  GWPSs are 
determined to be the greater value based on background concentrations or the maximum 
contaminant level (MCL) or risk-based level specified in §257.95(h)(2) for each Appendix IV 
parameter.  For the corrective action monitoring program statistical procedures will be completed 
using the Sanitas® statistical software package or equivalent.   
 
As specified in Section 4.1 of the StAP for the assessment monitoring program, an upper 
tolerance limit (UTL) is calculated using pooled data from the background wells collected during 
the combined background monitoring and assessment monitoring events.  A Statistically 
Significant Level (SSLs) is determined when average concentrations are higher than the GWPS.  
An SSL is concluded when the lower confidence limit (LCL) exceeds the established GWPS. 
 
For corrective action groundwater monitoring, the goal of implementation of a remedy is to 
decrease concentrations below the GWPS which is determined when average concentrations are 
less than the GWPS.  For corrective action groundwater monitoring, this is determined when the 
upper confidence limit (UCL) is less than the GWPS.  However, this determination is only 
applicable to well-parameter pairs where previous SSLs have been identified. Well-parameter 
pairs in an assessment monitoring program with no SSL exceedances remain in assessment 
monitoring until the CCR unit returns to detection monitoring. 
 
Implementation of a remedy is successful when, confidence intervals established for Appendix IV 
parameters for wells with SSLs have not exceeded the GWPS for three consecutive years in 
accordance with §257.98(c)(2).  At the end of three consecutive years, the groundwater monitoring 
program will return to assessment monitoring. 
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3.0 COMPARING DATA TO THE GWPS 
 
GWPSs are determined to be the greater value based on background concentrations or the MCL 
specified in §257.95(h)(2) for each Appendix IV parameter.  For corrective action, UTLs are 
calculated from background datasets that are typically used as the background value.  The UTL 
is calculated as described in Section 4.1 of the StAP and updates to the background data sets are 
described in Section 4.4 of the StAP. 
 
For well-parameter pairs in the corrective action monitoring program, new data is evaluated to 
determine whether they are statistically significantly lower than the GWPS.  To evaluate new 
data, the statistical analyses detailed in §257.93(f) and §257.93(g) are appropriate for comparing 
new data to a background dataset.  However, this analysis is not appropriate for comparing new 
data to a fixed standard. The USEPA Statistical Analysis of Groundwater Monitoring Data at 
RCRA Facilities – Unified Guidance (Unified Guidance) recommends utilizing confidence 
intervals for the background mean or median. 
 
As a part of evaluating new data to include in the dataset, construction of time series plots of the 
datasets at each well should be visually inspected for trends or significant differences.  To 
maintain statistical power, datasets should also be sufficiently large with at least eight background 
data points and include data collected prior to assessment program.  For background datasets with 
at least 50% of values non-detect, then non-parametric confidence intervals should be utilized as 
detailed in Section 4.1.1 of the StAP.  New data under consideration for inclusion into background 
will be evaluated for statistically significant trends using the procedures specified in Section 4.1 
of the StAP.   
 
When most of the background data are detections, normally distributed, and no significant trend, 
a UCL is calculated.  If the data is found to be transformed normal, the UCL will be calculated 
with the transformed data.  As described below in Section 3.1, if data is found to be non-normal 
and cannot be transformed to normalize the distribution, then a non-parametric LCL should be 
used. 
 

 NON-DETECT HANDLING AND NON-NORMAL DISTRIBUTIONS  

If datasets are mostly non-detect (greater than 75%), non-parametric confidence intervals may be 
developed around the median by ranking the data from least to greatest and setting the UCL equal 
to one of the higher values of data. 
 
Non-parametric confidence intervals may be developed if datasets are non-normal and unable to 
be transformed to normalize the distribution, non-parametric confidence intervals may be 
developed around the median by ranking the data from least to greatest and establishing the UCL 



 

 4 Conesville Industrial Park/CEC Project 196-318 
Corrective Action Groundwater Statistical Plan/July 2021 

equal to one of the higher values of data. The confidence can be calculated based on the rank of 
the data point used and the sample size.  
 

 A SIGNIFICANT TEMPORAL TREND EXISTS 
 
When background data show a significant trend, then a UCL above the trend line will be calculated.  
It should be noted that the UCL is a function of time and the date of the most recent result should 
be used to assess current compliance.  When the UCL is less than the GWPS at this time, then it is 
concluded that the remedy has decreased concentrations below the GWPS.  Sanitas® will calculate 
a UCL around the trend line when configured in accordance with the Unified Guidance. 
 

 SEASONALITY 
 
If seasonality is determined for compliance well data and if there is a reason for the seasonality, 
compliance well data should be deseasonalized and the UCL should be calculated based on the 
deseasonalized compliance well data which is then compared to the GWPS.  If a seasonal pattern 
is suspected, data should be visually inspected on a time series plot.  Comparing patterns for the 
same parameter across several wells or for multiple parameters within a single well provides 
greater justification of a seasonal pattern.  
 
Sanitas® follows the Unified Guidance procedures to determine seasonality and can 
deseasonalize data when selected.   
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4.0 CORRECTIVE ACTION MONITORING REPORTING REQUIREMENTS 
 
An established corrective action monitoring program must meet the requirements of an assessment 
monitoring program as specified in §257.98(a)(1)(i). The reporting requirements for corrective 
action monitoring are similar to assessment monitoring, as described in Section 5.2 of the StAP.  
Upon successful completion of the remedy, the facility must post a notification that the remedy 
has been completed which is certified by a qualified professional engineer or approved by the State 
Director or USEPA and placed in the operating record in accordance with §257.98 (e). 
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