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EXECUTIVE SUMMARY  

In accordance with �W�K�H���6�W�D�W�H���R�I���$�O�D�E�D�P�D�¶�V���$�'�(�0���$�G�P�L�Q�����&�R�G�H���&�K. 335-13-15, this 2019 Semi-Annual 

Groundwater Monitoring and Corrective Action Report has been prepared to document groundwater 

monitoring activities and results from the 2019 second semi-annual monitoring event at the Plant Gadsden 

Ash Pond (Ash Pond) and to satisfy the requirements of ADEM Admin. Code r. 335-13-15-.06(5)(g).  Semi-

annual monitoring and associated reporting for the Ash Pond is performed in accordance with the 

monitoring requirements of �W�K�H���8�Q�L�W�H�G���6�W�D�W�H�V���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���3�U�R�W�H�F�W�L�R�Q���$�J�H�Q�F�\�¶�V���F�R�D�O���F�R�P�E�X�V�Wion residual 

rule (40 CFR Part 257, Subpart D) found in 40 CFR § 257.90 through § 257.95 and ADEM Admin. Code 

r. 335-13-15-.06(1) through r. 335-13-15-.06(6). Semi-annual groundwater monitoring activities took place 

in August 2019. The following summarize results and monitoring status for the Plant Gadsden Ash Pond: 

�x The CCR unit began the monitoring period in Assessment Monitoring pursuant to 40 CFR §257.95 

and ADEM Admin. Code r. 335-13-15-.06(6). Statistically significant increases (SSIs) over 

background of Appendix III constituents (boron, calcium, chloride, sulfate, and TDS) were identified 

in the results from several wells during the first detection monitoring event (April 17, 2019).  

Consequently, assessment monitoring was initiated on July 16, 2019.  

�x Assessment monitoring activities were conducted within 90 days of initiating and took place between 

August 19th and August 22nd. 

�x Statistically significant levels (SSLs) of Appendix IV assessment monitoring constituents (arsenic 

and lithium) were identified above the groundwater protection standard (GWPS) on January 12, 2020.  

The CCR Unit concluded the monitoring period in assessment monitoring. The following next steps are 

planned for the next semi-annual monitoring period: 

�x By April 11, 2020, complete an Alternate Source Demonstration (ASD) or initiate an Assessment of 

Corrective Measures (ACM) for Appendix IV SSLs identified on January 12, 2020. 

�x Perform the first semiannual 2020 assessment groundwater sampling in April or May and submit the 

results with the Annual Groundwater Monitoring and Corrective Action Report to the Department by 

August 1, 2020. 
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1.0  INTRODUCTION  

In accordance with �W�K�H���6�W�D�W�H���R�I���$�O�D�E�D�P�D�¶�V���$�'�(�0���$�G�P�L�Q�����&�R�G�H���&�K. 335-13-15, this 2019 Semi-Annual 

Groundwater Monitoring and Corrective Action Report has been prepared to document groundwater 

monitoring activities and results from the 2019 second semi-annual monitoring event at the Plant Gadsden 

Ash Pond (Ash Pond) and to satisfy the requirements of ADEM Admin. Code r. 335-13-15-.06(1)(f).  Semi-

annual monitoring and annual reporting for the Ash Pond is performed in accordance with the monitoring 

requirements of the United States Environmental Protection Agency (EPA) coal combustion residual (CCR) 

rule (40 CFR Part 257, Subpart D) §§ 257.90 through 257.95, and ADEM Admin. Code r. 335-13-15-.06(1) 

through r. 335-13-15-.06(6). 

2.0  SITE LOCATION  AND DESCRIPTION 

�$�O�D�E�D�P�D���3�R�Z�H�U���&�R�P�S�D�Q�\�¶�V�����$�3�&�����3�O�D�Q�W���*�D�G�V�G�H�Q���(�O�H�F�W�U�L�F���*�H�Q�H�U�D�W�L�Q�J���3�O�D�Q�W�����3�O�D�Q�W���*�D�G�V�G�H�Q�����L�V���O�R�F�D�W�H�G���L�Q��

the northeastern area of the city of Gadsden, in central Etowah County, Alabama. The physical address of 

the plant is 1000 Goodyear Avenue, Gadsden, AL 35903.  Plant Gadsden occupies Sections 2, 3, and 11, 

Township 12 South, Range 6 East (USGS, 1986). The Ash Pond is located northeast of the plant and 

separated from the main plant by the Coosa River.  Figure 1, Site Location Map, depicts the location of 

the Plant and Ash Pond with respect to the surrounding area.  

2.1 SITE GEOLOGY AND HYDROGEOLOGY  

2.1.1 Physical Setting 

Plant Gadsden is located within the Coosa Valley district of the Valley and Ridge physiographic section 

(Sapp and Emplaincourt, 1975). The neighboring Coosa River forms a broad, gently sloping valley with 

elevations between 510 and 530 feet MSL.  Present to the West of Coosa River are a series of ridges 

including Shinbone Ridge, Lookout Mountain, and Big Ridge, some of which reach elevations above 1,450 

feet MSL (USGS, 1986).   Local Site elevations near the Ash Pond are approximately 520 feet above mean 

seal level (MSL).  The embankment elevations that form the perimeter of the Ash Pond reside between 520 

and 525 feet MSL.  Figure 2, Site Topographic Map, provides the topography of the Site. 

2.1.2 Geology and Hydrogeology 

Plant Gadsden is in the Appalachian thrust belt, which consists of a series of northeast trending thrust sheets 

and folds of Cambrian to Pennsylvanian strata.  In general, the valleys represent eroded or breached 
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anticlines underlain by Cambrian and Ordovician carbonates. The ridge crests are typically composed of 

relatively resistant sandstone and chert units and represent erosional remnants (Mann and Baker, 1995). 

The Appalachian thrust belt is bordered to the west by the Black Warrior basin, to the northwest by the East 

Warrior Platform, and to the north-northwest by the Nashville dome. It is bordered to the southeast by the 

Appalachian Piedmont (Osborne and Raymond, 1992). 

A thrust fault lies near Plant Gadsden. The exact geometry and configuration of the fault is unknown as the 

fault is concealed under alluvium. To the north of the fault, folds and faults have a more moderate 

expression and generally trend to the northeast. To the south of the thrust fault, geologic structures become 

more complex, folding is more intense, and the structures trend in a more easterly orientation (Bossong, 

1989). In general, faults in this region (including the Gadsden Fault) were active during the late Paleozoic 

Alleghanian orogeny but are not considered to be presently active.  Figure 3, Site Geologic Map, illustrates 

the surface geology at the site and neighboring areas. 

Boring logs from monitoring well and piezometer installations provide details on subsurface geologic 

conditions between ground surface and 30 feet below ground surface (ft BGS). Site Geology consists of 2 

distinct formations underlying the Ash Pond and are described from shallowest to deepest as follows:   

1. Surficial soils are described as Quaternary-age alluvial low terrace deposits and high terrace 

deposits consisting of varying amounts of sand, silt, clay, and gravel associated with river 

deposition (Raymond et al., 1988).  These deposits range from 20 to 30 feet in thickness at the Site.  

Site groundwater monitoring wells are installed within higher-permeability zones near the base of 

the alluvial deposits and near the interface with underlying rock.  

 

2. The Conasauga Formation (Middle and Upper Cambrian) which consists of varying amounts of 

limestone, dolomite, and shale. Chert and siltstone horizons can be present locally. Limited core 

logs from the Site indicate the Conasauga to be a medium to dark gray mudstone or shale with 

noticeable calcite veining. In general, the Conasauga Formation is characterized as a shoaling-

upward succession in which deep water shale grades vertically into a diverse assemblage of 

carbonate ramp facies. In Etowah County, the Conasauga Formation has been targeted as a potential 

source for shale gas and is preserved within the Gadsden antiform (Pashin, 2008). The Conasauga 

Formation is not considered to be a water-bearing aquifer at the site. 
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Figures 4A and 4B, Geologic Cross-Sections A-�$�¶���D�Q�G���%-�%�¶, respectively, illustrate the geologic layering 

beneath the Site. 

2.1.3 Uppermost Aquifer 

The uppermost aquifer beneath the Site corresponds to coarse and more permeable fraction of alluvial 

overburden soils and weathered/fractured rock near the soil-rock interface. The uppermost aquifer is 

typically located at depths between 15 and 50 feet below ground surface (BGS).  Soils are generally poorly 

graded sands with layers of clay and well-graded gravels that overlay a mudstone or shale bedrock.  

Groundwater recharge to the uppermost aquifer is largely accomplished via infiltration of precipitation and 

subsequent percolation down to the water table.  Monitoring wells are typically screened across reddish-

brown (iron-coated) coarse sediments and or weathered Conasauga mudstone/shale. 

2.1.4 Flow Interpretation  

Within overburden soils beneath the Site groundwater flow is occurs via porous (Darcy) flow mechanics 

with potential for preferential movement along more conductive sand and gravel lenses or channels.  

Groundwater elevations fluctuate in response to rainfall. Seasonal ranges in groundwater elevations of 3 to 

10 feet are typical at the Site with fluctuations typically greater further away from the Coosa River which 

is consistent with groundwater recharge areas. Slug and Shelby Tube permeameter testing reveal that sandy 

fractions generally have a hydraulic conductivity between 0.5 and 7 feet per day.   

Groundwater level monitoring initiated with background sampling in December of 2017 before ash pond 

closure and dewatering was complete. Groundwater elevation contours between December 2017 and 

December 2018 displayed a radial pattern of groundwater flow away from the Site. Groundwater flow was 

interpreted to flow to the north, south, east, and west from this mound. Therefore, wells and piezometers 

around the periphery of the pond are all classified as downgradient.  Between December 2018 and February 

2019 (5-7 months after closure) the radial groundwater flow pattern appeared to diminish and became a 

north to south groundwater flow pattern.  We believe this is likely the result of groundwater flow restoring 

to pre-pond conditions as the hydraulic influence of the pond was eliminated by closure and dewatering. 

2.2 GROUNDWATER MONITORI NG SYSTEM 

Pursuant to § 257.91 and ADEM Admin. Code r. 335-13-15-.06(2), Plant Gadsden has installed a 

groundwater monitoring system to monitor groundwater within the uppermost aquifer.  The certified 
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groundwater monitoring system for the Plant Gadsden Ash Pond is designed to monitor groundwater 

passing the waste boundary of the CCR unit within the uppermost aquifer.  Wells were located to serve as 

upgradient, and downgradient monitoring locations based on groundwater flow direction as determined by 

the potentiometric surface elevation contour maps. All groundwater monitoring wells were designed and 

constructed using �³�'�H�V�L�J�Q�� �D�Q�G�� �,�Q�V�W�D�O�O�D�W�L�R�Q�� �R�I�� �*�U�R�X�Q�G�Z�D�W�H�U�� �0�R�Q�L�W�R�U�L�Q�J�� �:�H�O�O�V�� �L�Q�� �$�T�X�L�I�H�U�V�´���� �$�6�7�0��

Subcommittee D18.21, as a guideline. As required by § 257.90(e) and ADEM Admin Code r. 335-13-15-

.06(1)(f), the following also describes monitoring related activities performed during the preceding year. 

2.2.1 Monitoring Wells  

The groundwater monitoring network is comprised of 18 monitoring wells and 1 piezometer. Initially  

piezometers PZ-1, PZ-5, and PZ-6 were used to constrain groundwater flow at the site but were later 

converted to downgradient wells.  Monitoring well locations referenced to the Ash Pond are presented on 

Figure 5, Monitoring Well Location Map . Table 1, Groundwater Monitoring Well Network Details , 

summarizes the monitoring well construction details and design purpose for the Plant Gadsden Ash Pond. 

2.2.1.1 Upgradient Wells 

To evaluate upgradient well locations at the Site, groundwater elevations and CCR indicator parameters 

were reviewed.  Radial flow has historically been observed at the Ash Pond and identifying a truly 

upgradient location in the vicinity was infeasible.  To meet the requirements of the rules and establish 

background groundwater quality not affected by a release from the unit, on-site groundwater monitoring 

wells were installed within the same geologic formation as site monitoring wells and across the river from 

the Ash Pond.  Monitoring well locations MW-14, MW-16, and MW-17 serve as upgradient locations for 

the Ash Pond. These well locations are located on the opposite side of the Coosa river and are hydraulically 

disconnected from downgradient flow away from the Gadsden Ash Pond. Groundwater flow in the area of 

upgradient locations is from south to north. 

2.2.1.2 Downgradient Wells 

Monitoring well locations MW-1 through MW-12, PZ-1, PZ-5, and PZ-6 are utilized as downgradient 

locations. These well locations are installed proximal to the waste boundary to the north, east, south, and 

west of the Ash Pond.    
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Because groundwater flow conditions have changed at the Site (as described in Section 2.1.4), wells 

previously identified as being downgradient to the north (GSD-AP-MW-1, GSD-AP-MW-2, GSD-AP-

MW-3, GSD-AP-MW-4, GSD-AP-MW-5, GSD-AP-PZ-1, GSD-AP-PZ-5, GSD-AP-PZ-6) now appear 

hydraulically upgradient of the Site or hydraulically separated from the Site by a localized groundwater 

divide and could potentially  serve as upgradient wells sometime in the future. APC will continue monitor 

all wells surrounding the Ash Pond as downgradient compliance wells until a revision to the network is 

proposed and approved by the Department.  Changes to well designations are not recommended at this time.  

2.2.1.3 Piezometers 

GSD-AP-PZ-2 is a water-level only piezometer used to better define groundwater flow direction at the Site. 

2.2.1.4 Characterization Wells 

Pursuant to AO 19-104-GW, additional wells were installed in September 2019 to further characterize 

groundwater quality at the site. These wells will be sampled semiannually as part of the assessment 

monitoring program beginning with the first event in 2020.  An Alternative Source Demonstration (ASD) 

may be explored for explanation of the GWPS exceedances at the Site. Should an ASD not prove successful, 

APC will commence groundwater sampling from the delineation wells, pursuant to the requirements of 40 

CFR § 257.95(g)(1)(iv) and ADEM Admin. Code r. 335-13-15-.06(6)(g)2.(iv) using the sampling 

procedures described in the site groundwater monitoring plan.  At a minimum, groundwater samples will 

be collected and analyzed for those constituents listed in Appendix III of the CCR rule and those Appendix 

IV constituents detected in groundwater monitoring wells at the site. 

 

Three horizontal characterization wells were installed to assess lateral extent of elevated arsenic 

concentrations in the direction(s) of groundwater flow away from the facility (GSD-AP-MW-18H, GSD-

AP-MW-19H, and GSD-AP-MW-20H). Two vertical characterization wells were installed to assess 

potential vertical occurrences of arsenicin the vicinity of the Ash Pond boundary (GSD-AP-MW-2V and 

GSD-AP-MW-4V). GSD-AP-MW-2V did not yield sufficient groundwater for well development and will 

be abandoned and replaced during the first half of 2020.  
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2.2.1.5 Monitoring Variance  

The groundwater monitoring program at the Site is operating under a Variance granted by the Department 

on April 15, 2019, to conform State monitoring requirements under the CCR rule to Federal requirements. 

The variance: 

1. retains boron as an Appendix III detection monitoring parameter and excludes it as an Appendix 

IV assessment monitoring parameter; and 

2. authorizes the use of Federally-published groundwater protection standards (GWPS) of 0.006 

milligrams per liter (mg/L) for cobalt; 0.015 mg/L for lead; 0.040 mg/L for lithium; and 0.100 

mg/L for molybdenum in lieu of background where those levels are greater than background levels.  

2.2.2 Groundwater Monitoring H istory 

Background groundwater monitoring was performed at the site from December 2017 through February 

2019.  Semi-annual compliance monitoring began in April 2019. 

2.2.2.1 Available Monitoring Data 

In accordance with §257.94(b) and ADEM Admin. Code r. 335-13-15-.06(5)(b), eight (8) independent 

samples were collected from each background and downgradient well and analyzed for the constituents 

listed in Appendix III and IV prior to April 17, 2019.  Background sampling was performed over the period 

of December 2017 to February 2019.   Groundwater sampling for the first detection monitoring event after 

the background period was performed in February 2019.  

Based on results of the 2018 and 2019 monitoring results, APC initiated an assessment monitoring program 

on July 16, 2019.  Pursuant to 40 CFR § 257.95(a) and ADEM Admin. Code r. 335-13-15-.06(6)(a), 

monitoring wells were sampled for all Appendix IV parameters in August, within 90 days of initiating the 

assessment monitoring program.  

Tables summarizing analytical data from all previous groundwater monitoring events are included within 

Appendix A, Groundwater Analytical Data.  
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2.2.2.2 Historical Groundwater Flow 

Groundwater level monitoring initiated with background sampling in December of 2017 before ash pond 

closure and dewatering was complete. Groundwater elevation contours between December 2017 and 

December 2018 displayed a radial pattern of groundwater flow away from the Site. Groundwater flow was 

interpreted to flow to the north, south, east, and west from this mound.   

Between December 2018 and February 2019, as the pond was dewatered, the radial groundwater flow 

pattern appears to have diminished, exhibiting a more north-to-south groundwater flow pattern. The 

observed change in flow pattern likely represents groundwater flow returning to pre-pond conditions as the 

hydraulic influence of the pond was eliminated by closure and dewatering.  

A less prominent groundwater mound was observed just to the north of the Site during the most recent 

sampling event and appears to form a localized groundwater divide where groundwater flows to the north 

(north of the divide) or to the south (south of the divide). The groundwater divide appears to be centered 

approximately 120 feet north of the Ash Pond and therefore, indicates north to south flow across the Ash 

Pond.  

Groundwater elevations fluctuate in response to rainfall. Seasonal variations in groundwater elevations of 

3 to 10 feet are typical at the Site with fluctuations typically greater further away from the Coosa River 

which is consistent with groundwater recharge areas. Standard variations (variance from mean groundwater 

elevation) are more typically between 1 and 2 feet with slightly higher variance observed in areas further 

north of the Coosa River.   

2.2.3 Groundwater Sampling and Analysis  

As described in Section 2.2.2.1, the Site entered an assessment monitoring pursuant to 40 CFR § 257.95(a) 

and ADEM Admin. Code r. 335-13-15-.06(6)(a) in July 2019. The following sections and subsections 

describe activities and results from the semi-annual assessment monitoring event. 

2.2.3.1 Sampling Event Summary 

Semi-annual assessment monitoring began in August 2019, and this also corresponds to the second semi-

annual sampling event of 2019 at the Site.  Groundwater samples were analyzed for the complete list of 

Appendix III and Appendix IV parameters during the assessment monitoring event. Analytical data from 



Plant Gadsden Ash Pond 
2019 Semi-Annual Groundwater Monitoring and Corrective Action Report 
 

8 
 

the groundwater monitoring event is included as Appendix B, Laboratory and Field Records, in 

accordance with the requirements of §257.90(e)(3) and ADEM Admin. Code r. 335-13-15-.06(1)(f)3. 

2.2.3.2 Groundwater Sample Collection   

Prior to recording water levels and collecting samples each well was opened and allowed to equilibrate to 

atmospheric pressure.  Within a 24-hour period, depths to groundwater were measured to the nearest 0.01 

foot with an electronic water level indicator with depth referenced from the top of the inner PVC well 

casing.  Groundwater elevations were calculated by subtracting the depth to groundwater from surveyed 

top-of-casing (TOC) elevations. 

Groundwater samples were collected from monitoring wells using low-flow sampling procedures in 

accordance with §257.93(a) and ADEM Admin. Code r. 335-13-15-.06(4)(a).  All monitoring wells at Plant 

Gadsden are equipped with a dedicated pump.  Monitoring wells were purged and sampled using low-flow 

sampling procedures whereby samples are collected when field water quality parameters (pH, turbidity, 

conductivity, and dissolved oxygen) were measured to determine stabilization.  Groundwater samples were 

collected when the following stabilization criteria were met: 

�x 0.2 standard units for pH 

�x 5% for specific conductance 

�x 0.2 Mg/L or 10% for DO > 0.5 mg/l (whichever is greater) 

�x Turbidity measurements less than 5 NTU 

�x Temperature and ORP �± record only, no stabilization criteria 

 

During purging and sampling a SmarTroll instrument was used to monitor and record field parameters.   

Once stabilization was achieved, samples were collected and submitted to the laboratory following 

standard chain-of-custody (COC) protocol. Field data recorded in support of groundwater sampling 

activities for the monitoring event are included in Appendix B, Laboratory and Field Records.  

2.2.3.3 Sample Preservation and Handling 

Groundwater samples were collected within the designated size and type of laboratory-supplied containers 

required for specific parameters.  Sample bottles were pre-preserved by the laboratory. 
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Where temperature control was required, samples were placed in an ice-packed cooler and cooled to less 

than 4°C immediately after collection.  Blue ice or other cooling packs were not used for cooling samples. 

An ice-packed cooler was on hand when samples were collected.   

2.2.3.4 Chain of Custody 

A chain-of-custody (COC) record was used to track sample possession from the time of collection to the 

time of receipt at the laboratory. All samples were handled under strict COC procedures beginning in the 

field. COC records are included with the analytical laboratory reports included in Appendix B. 

2.2.3.5 Laboratory  Analysis 

Laboratory analyses was performed by the APC Environmental Laboratory (APCEL) in Calera, Alabama 

or Eurofins Test America (TAL), of Pensacola, Florida and St. Louis, Missouri.  Both APCEL and TAL 

are accredited by National Environmental Laboratory Accreditation Program (NELAP) and maintain a 

NELAP certification for all parameters analyzed.  Table 2, Monitoring Parameters and Reporting 

Limits , lists Assessment Monitoring constituents analyzed at the Site.  Groundwater data and chain of 

custody records for the monitoring events are presented in Appendix B. 
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3.0 GROUNDWATER ELEVATIONS  

3.1 GROUNDWATER ELEVATIO NS AND FLOW  

During August 2019 sampling event, depths to water ranged from 7.34 to 26.12 feet below top of casing 

and groundwater elevations ranged from 530.30 to 507.89 feet above mean seal level (ft MSL).  

Figure 6, Potentiometric Surface Contour Map (August 19, 2019) depicts groundwater elevations and 

inferred groundwater flow direction.  A less prominent groundwater mound was observed just to the north 

of the Site during the most recent sampling event and appears to form a localized groundwater divide where 

groundwater flows to the north (north of the divide) or to the south (south of the divide). The groundwater 

divide appears to be centered approximately 120 feet north of the Ash Pond and therefore, indicates north 

to south flow across the Ash Pond. All available groundwater elevation data recorded since 2017 have been 

tabulated and included in Table 3, Groundwater Elevations Summary.  

3.2 GROUNDWATER FLOW VEL OCITY CALCULATIONS  

Groundwater flow velocity at the Site was calculated based on hydraulic gradients, hydraulic conductivity 

values derived from slug tests, and an estimated effective porosity of the screened horizon.  To date, four 

(4) slug tests have been analyzed. Based on these analyses, the horizontal hydraulic conductivities for the 

uppermost aquifer ranges from 2.28 ft/day and 67.75 ft/day with 67.75 ft/day observed in a more permeable 

gravel zone. The geometric mean hydraulic conductivity for the Site is 12.33 ft/day.  The hydraulic gradient 

was calculated between well pairs shown on Table 4, Horizontal Groundwater Flow Velocity 

Calculation.  The hydraulic conductivity value used in the calculations is 4.35 x 10-3 cm/sec or 12.33 

ft/day and representative of the geometric mean.  An estimated effective porosity of 20% is used in the flow 

rate calculations.  

 

Horizontal flow velocity was calculated using the commonly-�X�V�H�G���G�H�U�L�Y�D�W�L�Y�H���R�I���'�D�U�F�\�¶�V���/�D�Z��  
 

�8 
L��
�- �Û�E
�J�Ø

 

   Where: 

    �8 = Groundwater flow velocity  �@
�Ù�Ø�Ø�ç

�×�Ô�ì
�A 

    �-  = Average permeability of the aquifer �@
�Ù�Ø�Ø�ç

�×�Ô�ì
�A  

    i = Horizontal hydraulic gradient  
    �J�Ø= Effective porosity  
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Using this equation, horizontal groundwater flow velocity is calculated for various areas of the site and is 

tabulated on Table 4.  Table 4 presents the estimated horizontal flow velocity calculated using groundwater 

elevation data from the sampling events in 2019.  
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4.0 EVALUATION OF GROUND WATER QUALITY DATA  

4.1 DATA VALIDATION  �± QUALITY ASSURANCE /QUALITY CONTROL  

During each sampling event, quality assurance/quality control samples (QA/QC) were collected at a rate of 

one sample per every group of 10 well samples.  Equipment blanks and duplicate samples were also 

collected during each sampling event. 

 

Analytical precision is measured through the calculation of the relative percent difference (RPD) of two 

data sets generated from a similar source.  Here, a comparison of results between samples and field 

duplicate samples are used as measure of laboratory precision.  Where field duplicates are collected, the 

RPD) between the sample and duplicate sample is calculated as: 

 

2/)21(
21

ConcConc
ConcConc

RPD
��
��

� 
 

Where: 
 RPD = Relative Percent Difference (%) 
 Conc1 = Higher concentration of the sample or field duplicate 
 Conc2 = Lower concentration of the sample or field duplicate 

 
 
Where the relative percent differences below 20%, the difference is considered acceptable and no further 

action is needed.  Where an RPD is greater than 20%, further evaluation is required to attempt to determine 

the cause of the difference and potentially result in qualified data. Table 5, Relative Percent Difference 

Calculations, provides the relative percent differences for sample and sample duplicates during 2019 

sampling events. �$�O�O�� �5�3�'�¶�V�� �Z�H�U�H�� �E�H�O�R�Z�� �������� �I�R�U�� �W�K�H�� �P�R�V�W�� �U�H�F�H�Q�W�� �V�D�P�S�O�L�Q�J�� �H�Y�H�Q�W except for TDS.  A 

qualifier of (+) J was added to the TDS result for well GSD-AP-MW-14 and no further action is required.  

Data from all equipment and field blanks were reviewed for purposes of QA/QC. All equipment and field 

blank data were below laboratory detection limits and additional data validation was not required. 

4.2 STATISTICAL METHODOL OGY AND TESTS 

The Sanitas groundwater statistical software is used to perform the statistical analyses. Sanitas is a decision 

support software package that incorporates the statistical tests required of Subtitle C and D facilities by 

EPA regulations. The analysis complies with the federal rule for the Disposal of Coal Combustion Residuals 

from Electric Utilities (CCR Rule, 2015) as well as with the USEPA Unified Guidance (2009). 



Plant Gadsden Ash Pond 
2019 Semi-Annual Groundwater Monitoring and Corrective Action Report 
 

13 
 

4.2.1 Appendix III E valuation 

Intrawell prediction limits, combined with a 1-of-3 verification strategy, were constructed for fluride and 

pH.  Interwell prediction limits, combined with a 1-of-2 verification strategy, are used to evaluate boron, 

calcium, chloride, sulfate, and TDS. Interwell prediction limits pool upgradient well data to establish a 

background limit for an individual constituent.  The most recent sample from each downgradient well is 

compared to the background limit to identify SSIs.  

 

Groundwater Stats Consulting demonstrated that these test methods were appropriate in the April  2019 

Statistical Analysis Plan. Time series plots were used to screen proposed background data for suspected 

outliers, or extreme values that would result in limits that are not conservative from a regulatory perspective.  

Suspected outliers at all wells for Appendix III parameters are �I�R�U�P�D�O�O�\�� �W�H�V�W�H�G�� �X�V�L�Q�J�� �7�X�N�H�\�¶�V�� �E�R�[�� �S�O�R�W��

method and, when identified, flagged in the computer database.  

 

The following adjustments were made: 

�x No statistical analyses are required on wells and analytes containing 100% non-detects (EPA 

Unified Guidance, 2009, Chapter 6). 

�x When data contain <15% nondetects in the background, simple substitution of one-half the 

reporting limit is utilized in the statistical analysis.  The reporting limit utilized for non-detects is 

the practical quantitation limit (PQL) as reported by the laboratory. 

�x When data contain between 15-50% non-detects the Kaplan-Meier non-detect adjustment is applied 

to the background data.  

�x Non-parametric prediction limits are used on data containing greater than 50% non-detects. 

4.2.2 Appendix IV Evaluation  

When in assessment, Appendix IV constituents are sampled semi-annually, and concentrations are 

statistically compared to GWPS. Following the Unified Guidance, spatial variation for Appendix III 

parameters is tested using the ANOVA �± this test is not prescribed for Appendix IV constituents.  Unlike 

the statistical evaluation of Appendix III constituents (where single-sample results are compared to the 

statistical limit), Appendix IV analysis uses the pooled results from each downgradient well to develop a 

well-specific Confidence Interval that is compared to the statistical limit.  The statistical limit is either the 

Interwell Tolerance limit (i.e. background) calculated using the pool of all available upgradient well data 

(see Chapter 7 of the Unified Guidance), or an applicable groundwater protection standard such as the 
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MCL.  Appendix IV background data are screened for outliers and extreme trending patterns that would 

lead to artificially elevated statistical limits.   

 

Parametric tolerance limits (i.e. UTLs) were calculated using pooled upgradient well data for Appendix IV 

parameters with a target of 95% confidence and 95% coverage. The confidence and coverage levels for 

nonparametric tolerance limits are dependent upon the number of background samples. The UTLs were 

then used as the GWPS. 

 

As described in 40 CFR §257.95(h)(1)-(3) and the ADEM Variance (see section 2.2.1.4), the GWPS is:  

(1) The maximum contaminant level (MCL) established under 40 CFR §§141.62 and 141.66. 

(2) Where an MCL has not been established: 

(i) Cobalt 0.006 mg/l; 

(ii) Lead 0.015 mg/l; 

(iii) Lithium 0.040 mg/l; and 

(iv) Molybdenum 0.100 mg/l. 

(3) Background levels for constituents where the background level is higher than the MCL or rule-

specified GWPS. 

 
In assessment monitoring, when the Lower Confidence Limit (LCL), or the entire confidence interval, 

exceeds the GWPS as discussed in the USEPA Unified Guidance (2009), the result is recorded as an SSL. 

GWPS for Appendix IV constituents will be updated every two years beginning with the most recent event 

(Fall 2019). The next update to GWPS will occur no earlier than the Fall of 2021. Data from upgradient 

wells collected in between updates may still be used to support ASDs. 

 

4.3 STATISTICAL EXCEEDAN CES 

Analytical data from the 2019 semi-annual monitoring event in August was statistically analyzed in 

accordance with the PE-certified Statistical Analysis Plan (April  2019) performed by Groundwater Stats 

Consulting.  Appendix III statistical analysis was performed to determine if constituents have returned to 

background levels.  Appendix IV assessment monitoring parameters were evaluated to determine if 

concentrations statistically exceeded the established groundwater protection standard. 
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4.3.1 Appendix III Constituents  

Statistical analysis of Appendix III  data identified the following statistically significant increases (SSIs) 

over background at the listed wells: 

�x GSD-AP-MW-1: boron, calcium, chloride, sulfate, TDS 

�x GSD-AP-MW-2: boron, calcium, TDS 

�x GSD-AP-MW-3: boron, calcium, chloride, TDS 

�x GSD-AP-MW-4: boron, chloride 

�x GSD-AP-MW-5: boron, calcium, chloride 

�x GSD-AP-MW-6: chloride 

�x GSD-AP-MW-7: chloride 

�x GSD-AP-MW-8: calcium, chloride 

�x GSD-AP-MW-9: calcium, chloride 

�x GSD-AP-MW-10: calcium, chloride 

�x GSD-AP-MW-11: boron, calcium, chloride, sulfate, TDS 

�x GSD-AP-MW-12: calcium, chloride, sulfate, TDS 

�x GSD-AP-PZ-1: calcium 

Statistical analyses of Appendix III constituents are presented in Appendix C, Statistical Analyses. 

4.3.2 Appendix IV Constituents 

Table 6, Summary of Background Levels and Groundwater Protection Standards, summarizes the 

background limit established at each monitoring well and the GWPS. A summary table of the statistical 

limits accompanies the prediction limits in Appendix C.  Statistical analysis of the August 2019 Appendix 

IV sampling results identified the following SSLs over GWPS at the listed wells: 

�x GSD-AP-MW-2: Arsenic, Lithium 

�x GSD-AP-MW-4: Arsenic 

Table 7, Second Semi-Annual Monitoring Event Analytical Summary , provides a summary of all 

detected constituents for the second semi-annual sampling event. Statistical reporting output is included as 

Appendix C.  Pursuant to § 257.95(g)(3) and ADEM Admin. Code r. 335-13-15-.06(6)(g)4., within 90 

days of finding that any of the Appendix IV constituents exceeds the GWPS (i.e. 90 days from January 12, 

2020), APC will either (1) prepare a demonstration that a source other than the Ash Pond was the cause, or 
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(2) initiate an assessment of corrective measures (ACM) following § 257.95 and ADEM Admin. Code r. 

335-13-15-.06(7). 
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5.0 MONITORING PROGRAM S TATUS 

The site is currently in assessment monitoring as SSIs of Appendix III parameters were identified at the 

Plant Gadsden Ash Pond during sampling events conducted in 2019.  In accordance with § 257.94(e) and 

ADEM Admin. Code r. 335-13-15-.06(5)(e), APC initiated assessment monitoring in July 2019.  SSLs of 

Appendix IV constituents were identified above the groundwater protection standards.  Prior to April 11, 

2020 APC will either (1) prepare a demonstration that a source other than the Ash Pond was the cause, or 

(2) initiate an assessment of corrective measures (ACM) following § 257.95 and ADEM Admin. Code r. 

335-13-15-.06(7).  
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6.0 SUMMARY AND CO NCLUSIONS 

In accordance with § 257.94(b) and ADEM Admin. Code r. 335-13-15-.06(5)(b), eight (8) independent 

samples were collected from each background and downgradient well and analyzed for the constituents 

listed in Appendix III and IV prior to April 17, 2019.  Background sampling was performed over the period 

of December 2017 to February 2019. Groundwater sampling for the first detection monitoring event was 

performed the week of February 25, 2019. Constituents listed in Appendix III were statistically analyzed 

and SSIs identified.  Pursuant to § 257.94(e)(1) and ADEM Admin. Code r. 335-13-15-.06(5)(e)1., 

Assessment Monitoring was implemented at the Site on July 16, 2019.  

 

The first assessment sampling event was performed in August 2019.  Statistical analysis of the assessment 

monitoring results identified SSLs of arsenic and lithium above GWPS.  APC will either complete an ASD 

for the Appendix IV SSLs or initiate an ACM by April 11, 2020. 

 

The following future actions will be taken or are recommended for the site: 

�x APC will commence groundwater sampling from the delineation wells, pursuant to the 

requirements of 40 CFR § 257.95(g)(1)(iv) and ADEM Admin. Code r. 335-13-15-.06(6)(g)2.(iv) 

using the sampling procedures described in the site groundwater monitoring plan.  At a minimum, 

groundwater samples will be collected and analyzed for those constituents listed in Appendix III 

of the CCR rule and those Appendix IV constituents detected in groundwater monitoring wells at 

the site; and 

�x Conduct the first semi-annual assessment sampling event in April or May of 2020 and submit report 

summarizing findings by July 31, 2020.
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Table 1.
Groundwater Monitoring Well Network Details

Well Name Purpose
Installation 

Completion Date
Northing Easting Ground Elevation

Top of Casing 
Elevation

Well Depth (ft.) 
Below Top of 

Casing

Top of Screen 
Elevation             
(ft MSL)

Bottom of Screen 
Elevation             
(ft MSL)

Screen Length

GSD-AP-MW-1  Downgradient  8/8/2017  1279914.40  615079.93  523.48  526.37 27.79  509.08 499.08 10
GSD-AP-MW-2  Downgradient  8/10/2017  1280352.80  614599.21  523.04  526.16  28.17  508.49 498.49 10
GSD-AP-MW-3  Downgradient  8/11/2017  1280742.72  614102.00  523.68  526.80  27.45  509.85 499.85 10
GSD-AP-MW-4  Downgradient  7/15/2013  1281001.39  613884.36  517.27  520.60  26.27  504.83 494.83 10
GSD-AP-MW-5  Downgradient  8/15/2017  1281367.84  613584.86  513.26  516.27  26.88  499.89 489.89 10
GSD-AP-MW-6  Downgradient  8/3/2017  1281745.78  612969.64  512.09  515.23  26.25  499.48 489.48 10
GSD-AP-MW-7  Downgradient  7/16/2013  1281131.20  612627.76  517.05  519.86  30.30  500.06 490.06 10
GSD-AP-MW-8  Downgradient  8/2/2017  1280261.79  612527.24  516.02  519.22  32.68  497.04 487.04 10
GSD-AP-MW-9  Downgradient  7/16/2013  1279916.88  613123.38  517.41  520.36  35.19  495.67 485.67 10
GSD-AP-MW-10  Downgradient  8/3/2017  1279709.35  613729.63  527.70  530.91  48.42  492.99 482.99 10
GSD-AP-MW-11  Downgradient  7/17/2013  1279209.03  614235.25  514.18  517.01  34.00  492.51 482.51 10
GSD-AP-MW-12  Downgradient  7/17/2013  1279381.38  614989.08  518.73  521.82  31.75  500.57 490.57 10
GSD-AP-MW-14  Upgradient 3/27/2018 1277336.39  615233.22  545.49  548.34  32.84  525.50 516.00 10
GSD-AP-MW-16  Upgradient  9/20/2018  1277286.36  615079.67  553.08  555.83  36.23  530.10 520.10 10
GSD-AP-MW-17  Upgradient  9/24/2018  1277101.94  615157.25  546.88  550.11  62.78  497.83 487.83 10

GSD-AP-PZ-1  Downgradient  8/14/2017  1281425.06  614048.07  518.80  521.64  27.47  504.67 494.67 10
GSD-AP-PZ-2  Piezometer 8/16/2017  1281957.82  612944.02  513.46  516.49  23.94  503.05 493.05 10
GSD-AP-PZ-5  Downgradient  3/28/2018  1280939.08  614998.03  521.36  524.26  30.77  503.99 493.99 10
GSD-AP-PZ-6  Downgradient  3/28/2018  1280911.35  614555.89  516.69  519.60  22.35  507.75 497.75 10

GSD-AP-MW-2V �9�H�U�W�L�F�D�O���'�H�O�L�Q�H�D�W�L�R�Q�×��10/24/2019 1280364.25 614608.05 522.90 525.31 62.41 472.90 462.90 10
�*�6�'���$�3���0�:�����9�×�� �9�H�U�W�L�F�D�O���'�H�O�L�Q�H�D�W�L�R�Q�×�����������������������×�� 1280986.06  613900.64  517.56  520.33  44.75  485.58 475.58 10
�*�6�'���$�3���0�:�������+�×�� �+�R�U�L�]�R�Q�W�D�O���'�H�O�L�Q�H�D�W�L�R�Q�×�����������������������×�� 1280350.60  615161.03  522.28  524.45  27.60  506.85 496.85 10
�*�6�'���$�3���0�:�������+�×�� �+�R�U�L�]�R�Q�W�D�O���'�H�O�L�Q�H�D�W�L�R�Q�×�����������������������×�� 1280656.67  614589.91  513.95  517.32  22.08  505.24 495.24 10
�*�6�'���$�3���0�:�������+�×�� �+�R�U�L�]�R�Q�W�D�O���'�H�O�L�Q�H�D�W�L�R�Q�×�����������������������×�� 1281024.09  613927.12  514.28  516.68  20.29  506.39 496.39 10

Notes: 
1. Northing and easting are in feet relative to the State Plane Alabama West North America Datum of 1983. 
2. Elevations are in feet relative to the North American vertical Datum of 1988.
3. Vertical delineation well GSD-AP-MW-2V did not produce sufficient groundwater for development and will be replaced



Table 2.
Monitoring Parameters and Reporting Limits

Parameter Analytical Method Reporting Limit 

(Mg/L)

Appendix III Parameters
Boron EPA 200.7/200.8 0.05

Calcium EPA 200.7/200.8 0.25

Chloride EPA 300.0 2

Fluoride EPA 300.0 0.1

pH None None

Sulfate EPA 300.0 5

Total Dissolved Solids (TDS) SM 2540C 5

Appendix IV Parameters
Antimony EPA 200.7/200.8 0.0025

Arsenic EPA 200.7/200.8 0.00125

Barium EPA 200.7/200.8 0.0025

Beryllium EPA 200.7/200.8 0.0025

Cadmium EPA 200.7/200.8 0.0025

Chromium EPA 200.7/200.8 0.0025

Cobalt EPA 200.7/200.8 0.0025

Fluoride EPA 300.0 0.1

Lead EPA 200.7/200.8 0.00125

Lithium EPA 200.7/200.8 0.0025

Mercury EPA 7470A 0.0002

Molybdenum EPA 200.7/200.8 0.015

Selenium EPA 200.7/200.8 0.00125

Thallium EPA 200.7/200.8 0.0005

Radium 226 & 228 combined EPA 9315/9320 1 pCi/L
Notes:

1. mg/L - Milligrams per liter

2. pCi/L - Picocuries per liter



Table 3.
Groundwater Elevations Summary

12/4/2017 2/6/2018 2/9/2018 3/19/2018 3/28/2018 4/9/2018 4/23/2018 5/9/2018 5/16/2018 5/21/2018 5/23/2018 5/25/2018 5/31/2018 6/4/2018 6/7/2018 6/11/2018 6/14/2018 6/18/2018 6/21/2018 6/25/2018 6/28/2018 7/2/2018 7/5/2018 7/9/2018 7/12/2018 7/18/2018 7/19/2018

GSD-AP-MW-1  526.37  513.72 514.90 515.77 517.56 517.24 516.72 517.40 516.17 515.59 515.20 515.13 515.05 514.81 514.65 514.49 514.27 514.14 513.94 513.83 513.69 513.61 513.51 513.44 513.30 513.21 -- 513.03
GSD-AP-MW-2  526.16  513.78 514.70 515.20 516.58 516.30 515.95 516.38 515.53 515.11 514.82 514.82 514.73 514.60 514.46 514.32 514.12 514.00 513.83 513.73 513.63 513.55 513.49 513.40 513.30 513.21 -- 513.05
GSD-AP-MW-3  526.80  513.81 514.75 515.11 515.92 515.73 515.41 516.19 514.95 514.64 514.43 514.61 514.46 514.50 514.26 514.11 513.91 513.86 513.67 513.61 513.55 513.51 513.48 513.37 513.26 513.17 -- 513.05
GSD-AP-MW-4  520.60  513.76 514.69 515.01 515.76 515.59 515.27 516.05 514.83 514.51 514.32 514.55 514.38 514.45 514.18 514.02 513.85 513.71 513.60 513.56 513.46 513.45 513.41 513.29 513.17 513.09 -- 512.98
GSD-AP-MW-5  516.27  510.81 511.80 512.14 512.25 512.09 511.85 512.49 511.46 511.22 511.12 511.32 511.24 511.24 511.09 510.88 510.66 510.41 510.52 510.60 510.60 510.83 510.81 510.49 510.18 509.95 -- 510.06
GSD-AP-MW-6  515.23  509.89 510.60 510.88 510.72 510.59 510.36 511.08 510.16 510.02 509.97 510.15 510.06 510.10 509.98 509.85 509.61 509.46 509.72 509.73 509.72 509.90 509.89 509.67 509.32 509.13 -- 509.27
GSD-AP-MW-7  519.86  507.66 508.62 509.44 509.33 509.14 508.62 509.52 508.85 508.67 508.49 508.61 508.55 508.34 508.39 508.33 508.18 508.05 507.92 508.01 507.90 507.87 507.97 507.82 507.71 507.65 -- 507.58
GSD-AP-MW-8  519.22  506.85 506.90 508.22 506.94 507.09 506.60 508.02 507.99 507.84 507.96 508.03 507.85 507.70 508.20 507.87 507.69 507.68 507.86 507.84 507.88 507.55 507.79 507.81 507.43 507.69 -- 507.54
GSD-AP-MW-9  520.36  505.87 506.86 508.09 506.98 507.04 506.60 507.85 507.99 507.88 508.01 508.01 507.88 507.74 508.20 507.91 507.70 507.72 507.90 507.88 507.90 507.60 507.83 507.83 507.48 507.73 -- 507.59
GSD-AP-MW-10  530.91  509.82 509.68 510.06 509.78 509.25 509.14 509.75 509.61 509.55 509.56 509.64 509.52 509.56 509.52 509.44 509.31 509.26 509.43 509.51 509.56 509.41 509.51 509.41 509.26 509.24 -- 509.23
GSD-AP-MW-11  517.01  507.46 507.93 508.88 507.96 507.98 507.59 508.66 508.43 508.24 508.27 508.35 508.21 508.07 508.39 508.19 507.98 507.95 508.03 508.09 508.09 507.86 508.03 507.99 507.73 507.85 -- 507.74
GSD-AP-MW-12  521.82  511.62 513.11 513.83 513.99 513.71 513.20 514.13 512.81 512.33 511.87 512.12 511.94 512.73 511.60 511.43 511.20 511.06 510.92 510.89 510.80 510.75 510.75 510.61 510.47 510.35 -- 510.24
GSD-AP-MW-14  548.34  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 526.46 -- -- -- -- -- 526.24 --

GSD-AP-MW-16  555.83  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

GSD-AP-MW-17  550.11  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

GSD-AP-PZ-1  521.64  512.46 514.59 516.13 517.26 517.01 516.42 517.21 515.69 514.88 514.30 514.40 514.26 514.01 513.76 513.50 513.23 513.00 512.73 512.65 512.43 512.40 512.24 512.08 511.89 511.73 511.47 511.49
GSD-AP-PZ-2  516.49  506.92 507.81 508.83 507.87 507.96 507.47 508.58 508.37 508.15 508.25 508.35 508.19 508.04 508.29 508.08 507.92 507.81 507.88 508.00 507.98 507.79 508.00 507.91 507.61 507.67 -- 507.62
GSD-AP-PZ-5  524.26  -- -- -- -- -- 516.71 -- 515.97 515.11 514.46 514.59 514.43 514.16 513.87 513.61 513.38 513.18 512.91 512.85 512.60 512.52 512.39 512.24 512.06 511.92 511.72 511.67
GSD-AP-PZ-6  519.60  -- -- -- -- -- 516.57 -- 515.86 515.03 514.45 514.58 514.42 514.18 513.88 513.61 513.35 513.16 512.90 512.80 512.57 512.51 512.39 512.28 512.02 511.90 511.70 511.65

�*�6�'���$�3���0�:�����9�×�� 520.33  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
�*�6�'���$�3���0�:�������+�×�� 524.45  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
�*�6�'���$�3���0�:�������+�×�� 517.32  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
�*�6�'���$�3���0�:�������+�×�� 516.68  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Notes:

1. ft. AMSL - feet above mean sea level

2. -- Not Measured

7/23/2018 7/26/2018 8/2/2018 8/6/2018 8/20/2018 8/23/2018 8/27/2018 8/30/2018 9/6/2018 9/10/2018 9/13/2018 9/20/2018 9/24/2018 9/27/2018 10/1/2018 10/4/2018 10/15/2018 10/22/2018 11/14/2018 11/28/2018 12/3/2018 12/18/2018 1/3/2019 2/4/2019 2/25/2019 6/10/2019 8/19/2019
GSD-AP-MW-1  526.37  512.90 512.81 512.90 512.90 512.69 512.63 512.54 512.48 512.27 512.17 512.08 511.88 511.81 512.02 511.94 511.70 511.57 -- -- 513.12 -- -- 517.76 519.26 514.50 511.97
GSD-AP-MW-2  526.16  512.93 512.85 513.01 513.03 512.78 512.71 512.61 512.54 512.36 512.25 512.16 511.97 512.05 512.23 512.12 511.84 511.73 -- -- 513.15 -- -- 516.64 518.15 514.30 512.01
GSD-AP-MW-3  526.80  512.92 512.83 513.38 513.09 512.88 512.82 512.67 512.60 512.42 512.30 512.23 512.05 512.53 512.55 512.39 512.03 511.90 -- -- 513.50 -- -- 515.98 517.38 514.21 512.03
GSD-AP-MW-4  520.60  512.85 512.77 513.42 513.08 512.86 512.79 514.66 512.57 512.38 512.28 512.19 512.01 512.63 512.58 512.40 512.03 511.89 -- -- 513.54 -- -- 515.78 517.13 514.13 512.00
GSD-AP-MW-5  516.27  509.68 509.48 510.79 510.60 510.62 510.32 510.00 509.79 509.37 509.25 509.21 508.88 510.63 510.63 510.40 509.76 509.64 -- -- 511.52 -- -- 512.09 513.01 511.13 508.72
GSD-AP-MW-6  515.23  508.86 508.68 510.15 509.85 509.81 509.61 509.26 509.11 508.68 508.56 508.56 508.21 510.16 509.95 509.78 509.17 509.05 -- -- 510.58 -- -- 510.70 511.64 510.02 507.89
GSD-AP-MW-7  519.86  507.42 507.33 507.82 507.96 507.92 507.85 507.68 507.54 507.24 507.15 507.11 506.97 507.68 507.98 507.94 507.76 507.54 -- -- 509.41 -- -- 509.82 513.85 508.34 506.95
GSD-AP-MW-8  519.22  507.39 507.48 508.25 507.98 507.76 507.78 507.70 507.79 507.77 507.61 507.74 507.75 508.30 507.81 507.90 507.62 507.37 -- -- 508.98 -- -- 508.46 511.45 507.78 507.62
GSD-AP-MW-9  520.36  507.45 507.54 508.25 508.06 507.76 507.82 507.70 507.84 507.79 507.66 507.79 507.82 508.28 507.86 507.93 507.63 507.39 -- -- 508.69 -- -- 508.46 511.42 507.83 507.61
GSD-AP-MW-10  530.91  509.10 509.04 509.96 509.81 509.35 509.32 509.19 509.18 509.09 509.05 509.10 509.09 509.54 509.55 509.39 509.03 508.97 -- -- 509.66 -- -- 509.93 511.87 509.34 508.74
GSD-AP-MW-11  517.01  507.62 507.64 508.55 508.26 507.93 507.95 507.89 507.92 507.88 507.74 507.82 507.84 508.48 508.14 508.07 507.77 507.53 -- -- 509.29 -- -- 509.06 511.67 508.12 507.59
GSD-AP-MW-12  521.82  510.07 509.93 511.43 510.99 510.70 510.54 510.35 510.24 510.00 509.79 509.69 509.68 510.31 510.57 510.38 509.87 509.64 -- -- 512.76 -- -- 514.11 515.43 511.29 508.94
GSD-AP-MW-14  548.34  -- -- -- 526.24 -- -- -- -- 526.00 -- -- -- 525.80 -- -- -- -- 525.80 -- -- 526.19 -- -- 527.65 528.71 527.07 526.25
GSD-AP-MW-16  555.83  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 529.67 529.34 529.51 529.75 529.98 530.52 531.32 531.98 530.55 529.71
GSD-AP-MW-17  550.11  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 531.30 530.47 530.50 530.77 531.44 532.49 532.25 534.03 531.23 530.30

GSD-AP-PZ-1  521.64  511.26 511.10 511.48 511.38 511.18 511.11 510.87 510.74 510.46 510.29 510.18 509.86 509.63 510.16 510.48 512.40 510.01 509.86 -- -- 512.99 -- -- 517.29 519.05 513.54 510.14
GSD-AP-PZ-2  516.49  507.41 507.39 508.46 508.19 508.03 507.96 507.81 507.83 507.70 507.56 507.62 507.50 -- 508.50 508.22 508.16 507.79 507.51 -- -- 509.29 -- -- 509.02 511.33 508.15 507.31
GSD-AP-PZ-5  524.26  511.46 511.31 511.54 511.42 511.24 511.11 510.98 510.88 510.62 510.44 510.36 510.07 509.95 510.12 510.25 510.02 509.93 -- -- 512.73 -- -- 517.72 519.28 513.81 510.37
GSD-AP-PZ-6  519.60  511.42 511.28 511.60 511.44 511.26 511.15 510.98 510.89 510.61 510.45 510.34 509.93 509.91 510.19 510.33 510.06 509.95 -- -- 513.05 -- -- 517.43 518.72 513.82 510.30

�*�6�'���$�3���0�:�����9�×�� 520.33  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
�*�6�'���$�3���0�:�������+�×�� 524.45  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
�*�6�'���$�3���0�:�������+�×�� 517.32  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
�*�6�'���$�3���0�:�������+�×�� 516.68  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Notes:

1. ft. AMSL - feet above mean sea level

2. -- Not Measured

Groundwater Elevation

(ft AMSL)

Well Name
Top of Casing 

Elevation
(ft AMSL)

Groundwater Elevation

Well Name
Top of Casing 

Elevation



Table 4.
Horizontal Groundwater Flow Velocity Calculations

Source PZ-6 MW-10 Distance
Hydraulic 
Gradient 

Hydraulic 
Conductivity

Effective 
Porosity

Calculated 
Groundwater 
Flow Velocity

Calculated 
Groundwater 
Flow Velocity

8/19/2019 �K�v�����I�W�� �K�w�����I�W�� �û�O�����I�W�� �û�K���û�O�����I�W���I�W��K n (ft/d) (ft/yr)
Slug Testing 510.3 508.74 1455.00 0.00107 12.33 0.2 0.066 83.0

Notes:
ft=feet
ft/d = feet/day
ft/ft = feet per foot
ft/yr = feet per year

SA02 2019



Table 5.
Relative Percent Difference Calculations

Calcium mg/L 14.4 14.4 0.0

Chloride mg/L 3.27 3.23 1.2

Cobalt mg/L 0.0391 0.041 4.7

Sulfate mg/L 106 107 0.9

TDS mg/L 265 177 39.8

Barium mg/L 0.037 0.0373 0.8

Boron mg/L 1.24 1.24 0.0

Calcium mg/L 272 276 1.5

Chloride mg/L 5.26 5.25 0.2

Cobalt mg/L 0.0242 0.0244 0.8

Sulfate mg/L 708 700 1.1

TDS mg/L 1200 1210 0.8

2nd Semi-Annual Monitoring Event

Monitoring Point Identification
Relative Percent 

Difference (RPD %)

Parameter Units

Monitoring Point Identification
Relative Percent 

Difference (RPD %)

GSD-AP-MW-1 GSD-AP-MW-1 DUP 

GSD-AP-MW-14  GSD-AP-MW-14 DUP

Parameter Units



Table 6.
Summary of Background Levels and Groundwater Protection Standards

Analyte Units Background Federal GWPS State GWPS

Antimony mg/L 0.003 0.006 0.006
Arsenic mg/L 0.005 0.01 0.01
Barium mg/L 0.259 2 2

Beryllium mg/L 0.003 0.004 0.004
Cadmium mg/L 0.00101 0.005 0.005
Chromium mg/L 0.01 0.1 0.1

Cobalt mg/L 0.0538 0.006 0.0538
Combined Radium-226/228 pCi/L 1.213 5 5

Fluoride mg/L 0.23 4 4
Lead mg/L 0.005 0.015 0.015

Lithium mg/L 0.02 0.04 0.04
Mercury mg/L 0.000664 0.002 0.002

Molybdenum mg/L 0.01 0.1 0.1
Selenium mg/L 0.01 0.05 0.05
Thallium mg/L 0.001 0.002 0.002

Notes:

1. mg/L - Milligrams per liter

2. pCi/L - Picocuries per liter

3. The background limits were used when determining the groundwater protection standard (GWPS) 

under 40 CFR §257.95(h) and ADEM Rule 335-13-15-.06(h)()

4. Where two numbers are present, they denote the different background levels for each of the two semiannual 

monitoring events in the order that they were determined.



Table 7.
Second Semi-Annual Monitoring Event Analytical Summary

WELL
SAMPLE 

DATE
Boron Calcium Chloride Fluoride pH Sulfate TDS

N/R N/R N/R 4 N/R N/R N/R

mg/L mg/L mg/L mg/L SU mg/L mg/L
GSD-AP-MW-1 8/21/2019 1.24 272 5.26 Non-Detect 6.01 708 1200
GSD-AP-MW-2  8/20/2019 0.566 92.3 2.24 0.252 6.3 110 369
GSD-AP-MW-3  8/20/2019 1.06 74.1 6.07 0.0592(J) 5.73 222 416
GSD-AP-MW-4  8/20/2019 0.399 23.5 9.62 0.197 6.33 7.34 164
GSD-AP-MW-5  8/20/2019 0.378 33.7 6.53 0.0567(J) 6.11 21.3 174
GSD-AP-MW-6  8/20/2019 0.0608(J) 15.1 9.55 Non-Detect 5.4 12.3 98.7
GSD-AP-MW-7  8/21/2019 0.091(J) 23.5 7.35 0.068(J) 5.97 11.8 133
GSD-AP-MW-8  8/21/2019 0.0569(J) 71.5 5.89 0.0648(J) 6.16 10.8 226
GSD-AP-MW-9  8/21/2019 0.0524(J) 50.9 6.16 0.0984(J) 6.61 11.3 200
GSD-AP-MW-10  8/22/2019 0.0951(J) 38.5 5.66 0.084(J) 6.37 6.74 194
GSD-AP-MW-11  8/22/2019 0.272 133 4.64 Non-Detect 6.26 305 555
GSD-AP-MW-12  8/22/2019 0.0625(J) 89.4 6.31 Non-Detect 5.35 339 501
GSD-AP-MW-14  8/20/2019 Non-Detect 14.4 3.27 Non-Detect 4 106 265 (+) J
GSD-AP-MW-16  8/19/2019 Non-Detect 12.8 3.42 Non-Detect 4.57 66.6 121
GSD-AP-MW-17  8/19/2019 0.0341(J) 25.3 2.8 0.187 7.93 8.74 240

GSD-AP-PZ-1  8/20/2019 Non-Detect 38.3 3.52 0.0889(J) 6.3 3.73 141
GSD-AP-PZ-5  8/21/2019 Non-Detect 3.04 3.85 Non-Detect 5.13 1.21 46

GSD-AP-PZ-6  8/21/2019 Non-Detect 3.71 4 Non-Detect 5.44 1.62 42.7
Notes:

1. J value indicates the result is greater that or equal to the Method Detection Limit (MDL) and less that the Practical 

Quantitation Limit (PQL). Values are displayed as less than the PQL with a J.

2. Non-Detect  indicates the result was not detected above the MDL and is considered a non-detect. 

3. (+) J indicates trace or estimated concentration applied when field duplication precision limits are exceeded

4.  U - Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration), 

data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.

5. TDS - Total Dissolved Solids

6. N/R indicates a substance does not have an MCL or SMCL, but will be further evaluated statistically 

at the conclusion of all the background sampling events, as required by EPA's CCR rule.

GWPS

UNITS

APPENDIX III



Table 7.
Second Semi-Annual Monitoring Event Analytical Summary

WELL
SAMPLE 

DATE
Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt

0.006 0.01 2 0.004 0.005 0.1 0.0538

mg/L mg/L mg/L mg/L mg/L mg/L mg/L
GSD-AP-MW-1 8/21/2019 Non-Detect 0.00444(J) 0.037 Non-Detect Non-Detect Non-Detect 0.0242
GSD-AP-MW-2  8/20/2019 Non-Detect 0.825 0.0685 Non-Detect Non-Detect Non-Detect 0.0366
GSD-AP-MW-3  8/20/2019 Non-Detect Non-Detect 0.0405 Non-Detect Non-Detect Non-Detect 0.0257
GSD-AP-MW-4  8/20/2019 Non-Detect 0.0141 0.188 Non-Detect Non-Detect Non-Detect 0.0293
GSD-AP-MW-5  8/20/2019 Non-Detect Non-Detect 0.238 Non-Detect Non-Detect Non-Detect 0.00223(J)
GSD-AP-MW-6  8/20/2019 Non-Detect Non-Detect 0.0731 Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-7  8/21/2019 Non-Detect Non-Detect 0.0946 Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-8  8/21/2019 Non-Detect 0.00302(J) 0.194 Non-Detect Non-Detect Non-Detect 0.00303(J)
GSD-AP-MW-9  8/21/2019 Non-Detect Non-Detect 0.183 Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-10  8/22/2019 Non-Detect 0.00394(J) 0.302 Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-11  8/22/2019 Non-Detect 0.00229(J) 0.214 Non-Detect Non-Detect Non-Detect 0.00756
GSD-AP-MW-12  8/22/2019 Non-Detect Non-Detect 0.0455 Non-Detect 0.000755(J) Non-Detect 0.00658
GSD-AP-MW-14  8/20/2019 Non-Detect 0.00216(J) 0.0274 0.00129(J) 0.000622(J) Non-Detect 0.0391
GSD-AP-MW-16  8/19/2019 Non-Detect 0.00228(J) 0.0314 Non-Detect 0.000499(J) Non-Detect 0.0247
GSD-AP-MW-17  8/19/2019 Non-Detect Non-Detect 0.259 Non-Detect Non-Detect Non-Detect Non-Detect

GSD-AP-PZ-1  8/20/2019 Non-Detect Non-Detect 0.097 Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-PZ-5  8/21/2019 Non-Detect Non-Detect 0.085 Non-Detect Non-Detect Non-Detect 0.00225(J)

GSD-AP-PZ-6  8/21/2019 Non-Detect Non-Detect 0.0312 Non-Detect Non-Detect Non-Detect Non-Detect
Notes:

1. J value indicates the result is greater that or equal to the Method Detection Limit (MDL) and less that the Practical 

Quantitation Limit (PQL). Values are displayed as less than the PQL with a J.

2. Non-Detect  indicates the result was not detected above the MDL and is considered a non-detect. 

3. (+) J indicates trace or estimated concentration applied when field duplication precision limits are exceeded

4.  U - Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration), 

data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.

5. TDS - Total Dissolved Solids

6. N/R indicates a substance does not have an MCL or SMCL, but will be further evaluated statistically 

at the conclusion of all the background sampling events, as required by EPA's CCR rule.
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Table 7.
Second Semi-Annual Monitoring Event Analytical Summary

WELL
SAMPLE 

DATE

Combined 
Radium 226 + 

228
Fluoride Lead Lithium Mercury Molybdenum Selenium Thallium

5 4 0.015 0.04 0.002 0.1 0.05 0.002

pCi/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
GSD-AP-MW-1 8/21/2019 0.643(U) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-2  8/20/2019 0.553(U) 0.252 Non-Detect 0.0583 Non-Detect 0.027 Non-Detect 0.000322 (J)
GSD-AP-MW-3  8/20/2019 0.709(U) 0.0592(J) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-4  8/20/2019 0.814 0.197 Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-5  8/20/2019 0.206(U) 0.0567(J) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-6  8/20/2019 - 0.086(U) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-7  8/21/2019 - 0.0134(U) 0.068(J) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-8  8/21/2019 0.552(U) 0.0648(J) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-9  8/21/2019 1.53(U) 0.0984(J) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-10  8/22/2019 - 0.021(U) 0.084(J) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-11  8/22/2019 1.34(U) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-12  8/22/2019 0.145(U) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-14  8/20/2019 0.774 Non-Detect 0.00176(J) Non-Detect 0.000301(J) Non-Detect 0.00328(J) Non-Detect
GSD-AP-MW-16  8/19/2019 0.377(U) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect 0.00316 (J) Non-Detect
GSD-AP-MW-17  8/19/2019 0.683 0.187 Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect

GSD-AP-PZ-1  8/20/2019 0.663 0.0889(J) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-PZ-5  8/21/2019 0.442(U) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect

GSD-AP-PZ-6  8/21/2019 -0.00256(U) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
Notes:

1. J value indicates the result is greater that or equal to the Method Detection Limit (MDL) and less that the Practical 

Quantitation Limit (PQL). Values are displayed as less than the PQL with a J.

2. Non-Detect  indicates the result was not detected above the MDL and is considered a non-detect. 

3. (+) J indicates trace or estimated concentration applied when field duplication precision limits are exceeded

4.  U - Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration), 

data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.

5. TDS - Total Dissolved Solids

6. N/R indicates a substance does not have an MCL or SMCL, but will be further evaluated statistically 

at the conclusion of all the background sampling events, as required by EPA's CCR rule.
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2019 Compliance Event 2  
 
 
�$�O�O���V�D�P�S�O�H�V���Z�H�U�H���F�R�O�O�H�F�W�H�G���X�V�L�Q�J���P�H�W�K�R�G�V���G�H�I�L�Q�H�G���L�Q���$�O�D�E�D�P�D���3�R�Z�H�U�¶�V���:�D�W�H�U���)�L�H�O�G���*�U�R�X�S���/�R�Z-Flow Groundwater Sampling 
Procedure and the associated site-specific Sampling and Analysis Plan (SAP). 
 
Possible iron bacteria observed while pumping well MW-10. 
 
Field quality control procedures were performed as follows: 
 

�x Blanks and Sample Duplicates were collected as described in the SAP.  
�x Calibration verification for all required field parameters were performed daily, before and after sample collection.  
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Metals ICP 

Gadsden Ash Pond 

WMWGADAP_1236 

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody.  
2. Refer to comments on Chain of Custody for information regarding sample receipt.  
3. All standards and solutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shelf 

life. 
Sample ID Batch ID Project ID 

AZ19081 654499 WMWGADAP_1236 
AZ19082 654499 WMWGADAP_1236 
AZ19083 654499 WMWGADAP_1236 
AZ19084 654499 WMWGADAP_1236 
AZ19085 654499 WMWGADAP_1236 
AZ19086 654499 WMWGADAP_1236 
AZ19087 654499 WMWGADAP_1236 
AZ19088 654499 WMWGADAP_1236 
AZ19089 654499 WMWGADAP_1236 
AZ19090 654499 WMWGADAP_1236 
AZ19091 654500 WMWGADAP_1236 
AZ19092 654500 WMWGADAP_1236 
AZ19093 654500 WMWGADAP_1236 
AZ19094 654500 WMWGADAP_1236 
AZ19095 654500 WMWGADAP_1236 
AZ19096 654500 WMWGADAP_1236 
AZ19097 654500 WMWGADAP_1236 
AZ19098 654500 WMWGADAP_1236 
AZ19099 654500 WMWGADAP_1236 
AZ19100 654500 WMWGADAP_1236 
AZ19101 654501 WMWGADAP_1236 
AZ19102 654501 WMWGADAP_1236 
AZ19103 654501 WMWGADAP_1236 

 

4. All of the above samples were analyzed by EPA 200.7 and prepared by EPA 1638. 
5. All samples were prepared and analyzed within the established hold times. 
6. All in house quality control procedures were followed, as described below. 
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General Quality Control Procedures: 

�x Prior to sample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met. 

�x Following the ICV, an initial calibration blank (ICB) was analyzed and was below the limit of quantitation for all 
requested analytes. 

�x All continued calibration verification (CCV) were within the acceptance criteria for the requested analytes. 

�x All continued calibration blanks (CCB) were below the limit of quantitation for the requested analytes. 

�x A preparation method blank and laboratory control sample were digested and analyzed with the samples in each 
digestion batch. 

�x All laboratory control sample criteria were met. 

�x The method blank associated with each digestion batch passed all acceptance criteria for all requested analytes. 

�x The spectral interference check associated with EPA 200.7 was analyzed and all acceptance criteria were met. 

�x All sample internal standard criteria were met. 

�x The high standard readbacks associated with EPA 200.7 were within acceptance criteria. 

�x It is noted that the QC summary page typically provides the QC results from the original batch analytical 
sequence. If dilutions were subsequently performed to bring sample concentrations within the calibration range, 
any additional QC data from the dilution analyses may need to be obtained from the laboratory. Any 
qualifications applied to original analyses or dilution re-analyses are based upon QC data available at the time of 
review. 

Matrix Specific Quality Control Procedures: 
 
Similarity of matrix and therefore relevance of matrix specific QC results should not be automatically inferred for any 
sample other than the sample selected for QC. 
 

�x A matrix spike and matrix spike duplicate were digested and analyzed with each ICP batch. All acceptance criteria 
for accuracy were met, except for the following: 

o AZ19100 MS/MSD spike level for calcium was less than 30% of the sample nominal concentration.   

�x A matrix spike and matrix spike duplicate were digested and analyzed with each ICP batch. All acceptance criteria 
for precision were met. 
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7. The following samples were diluted due to the analyzed sample concentration being greater than the high 
standard of the calibration curve: 
 

Sample ID Analyte Dilution Factor 
AZ19089 Calcium x10.15 
AZ19091 Calcium x10.15 
AZ19092 Calcium x10.15 
AZ19093 Calcium x10.15 
AZ19097 Calcium x10.15 
AZ19099 Calcium x10.15 
AZ19100 Calcium x10.15 
AZ19101 Calcium x10.15 

 
8. The raw data results are shown with dilution factors included. 

���3�D�J�H�������R�I������



Alabama Power     Case Narrative  
  General Test Laboratory  
  744 County Road 87, GSC #8 

Calera, AL 35040 
  

 

Revision 4 
 

 
 

Metals ICPMS 

Gadsden Ash Pond 

WMWGADAP_1236 

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody.  
2. Refer to comments on Chain of Custody for information regarding sample receipt.  
3. All standards and solutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shelf 

life. 
Sample ID Batch ID Project ID 

AZ19081 655116 WMWGADAP_1236 
AZ19082 655116 WMWGADAP_1236 
AZ19083 655116 WMWGADAP_1236 
AZ19084 655116 WMWGADAP_1236 
AZ19085 655116 WMWGADAP_1236 
AZ19086 655116 WMWGADAP_1236 
AZ19087 655116 WMWGADAP_1236 
AZ19088 655116 WMWGADAP_1236 
AZ19089 655116 WMWGADAP_1236 
AZ19090 655116 WMWGADAP_1236 
AZ19091 655117 WMWGADAP_1236 
AZ19092 655117 WMWGADAP_1236 
AZ19093 655117 WMWGADAP_1236 
AZ19094 655117 WMWGADAP_1236 
AZ19095 655117 WMWGADAP_1236 
AZ19096 655117 WMWGADAP_1236 
AZ19097 655117 WMWGADAP_1236 
AZ19098 655117 WMWGADAP_1236 
AZ19099 655117 WMWGADAP_1236 
AZ19100 655117 WMWGADAP_1236 
AZ19101 655118 WMWGADAP_1236 
AZ19102 655118 WMWGADAP_1236 
AZ19103 655118 WMWGADAP_1236 

 

4. All of the above samples were analyzed by EPA 200.8 and prepared by EPA 1638. 
5. All samples were prepared and analyzed within the established hold times. 
6. All in house quality control procedures were followed, as described below. 
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General Quality Control Procedures: 

�x All tune and calibration met criteria for all requested analytes. 

�x Prior to sample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met. 

�x Following the ICV, an initial calibration blank (ICB) was analyzed and was below the limit of quantitation for all 
requested analytes. 

�x All continued calibration verification (CCV) were within the acceptance criteria for the requested analytes. 

�x All continued calibration blanks (CCB) were below the limit of quantitation for the requested analytes. 

�x A preparation method blank and laboratory control sample were digested and analyzed with the samples in each 
digestion batch. 

�x All laboratory control sample criteria were met. 

�x The method blank associated with each digestion batch passed all acceptance criteria for all requested analytes. 

�x The interference check samples associated with EPA 200.8 were analyzed and passed for all requested analytes. 

�x All sample internal standard criteria were met. 

Matrix Specific Quality Control Procedures: 
 
Similarity of matrix and therefore relevance of matrix specific QC results should not be automatically inferred for any 
sample other than the sample selected for QC. 
 

�x A matrix spike and matrix spike duplicate were digested and analyzed with each ICPMS batch. All acceptance 
criteria for accuracy were met. 

�x A matrix spike and matrix spike duplicate were digested and analyzed with each ICPMS batch. All acceptance 
criteria for precision were met. 

 
 

7. All samples were analyzed without a dilution. 
8. The raw data results are shown with dilution factors included. 
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Mercury 

Gadsden Ash Pond 

WMWGADAP_1236 

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody.  
2. Refer to comments on Chain of Custody for information regarding sample receipt.  
3. All standards and solutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shelf 

life. 
Sample ID Batch ID Project ID 

AZ19081 654308 WMWGADAP_1236 
AZ19082 654308 WMWGADAP_1236 
AZ19083 654308 WMWGADAP_1236 
AZ19084 654308 WMWGADAP_1236 
AZ19085 654308 WMWGADAP_1236 
AZ19086 654308 WMWGADAP_1236 
AZ19087 654308 WMWGADAP_1236 
AZ19088 654308 WMWGADAP_1236 
AZ19089 654308 WMWGADAP_1236 
AZ19090 654308 WMWGADAP_1236 
AZ19091 654309 WMWGADAP_1236 
AZ19092 654309 WMWGADAP_1236 
AZ19093 654309 WMWGADAP_1236 
AZ19094 654309 WMWGADAP_1236 
AZ19095 654309 WMWGADAP_1236 
AZ19096 654309 WMWGADAP_1236 
AZ19097 654309 WMWGADAP_1236 
AZ19098 654309 WMWGADAP_1236 
AZ19099 654309 WMWGADAP_1236 
AZ19100 654309 WMWGADAP_1236 
AZ19101 654310 WMWGADAP_1236 
AZ19102 654310 WMWGADAP_1236 
AZ19103 654310 WMWGADAP_1236 

 

4. All of the above samples were analyzed and prepared by EPA 245.1. 
5. All samples were prepared and analyzed within the established hold times. 
6. All in house quality control procedures were followed, as described below. 
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General Quality Control Procedures: 

�x Prior to sample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met. 

�x Following the ICV, an initial calibration blank (ICB) was analyzed and was below the method detection limit for the 
requested analyte. 

�x All continued calibration verification (CCV) were within the acceptance criteria for the requested analyte. 

�x All continued calibration blanks (CCB) were below the limit of quantitation for the requested analyte. 

�x A preparation method blank and laboratory control sample were digested and analyzed with the samples in each 
digestion batch. 

�x All laboratory control sample criteria were met. 

�x The method blank associated with each digestion batch was below the limit of quantitation for the requested 
analyte. 

�x All calibration met criteria for the requested analyte. 

�x All response signals were satisfactory. 
 

Matrix Specific Quality Control Procedures: 
 
Similarity of matrix and therefore relevance of matrix specific QC results should not be automatically inferred for any 
sample other than the sample selected for QC. 
 

�x A matrix spike and matrix spike duplicate were digested and analyzed with each batch. All acceptance criteria for 
accuracy were met. 

�x A matrix spike and matrix spike duplicate were digested and analyzed with each batch. All acceptance criteria for 
precision were met. 

 
 

7. All samples were analyzed without a dilution. 
8. The raw data results are shown with dilution factors included. 
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TDS 

Gadsden Ash Pond 

WMWGADAP_1236 

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody.  
2. Refer to comments on Chain of Custody for information regarding sample receipt.  
3. All standards and solutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shelf 

life. 
Sample ID Batch ID Project ID 

AZ19081 654054 WMWGADAP_1236 
AZ19082 654054 WMWGADAP_1236 
AZ19083 654054 WMWGADAP_1236 
AZ19084 654273 WMWGADAP_1236 
AZ19085 654273 WMWGADAP_1236 
AZ19086 654273 WMWGADAP_1236 
AZ19087 654273 WMWGADAP_1236 
AZ19088 654273 WMWGADAP_1236 
AZ19089 654273 WMWGADAP_1236 
AZ19090 654273 WMWGADAP_1236 
AZ19091 654273 WMWGADAP_1236 
AZ19092 654273 WMWGADAP_1236 
AZ19093 654273 WMWGADAP_1236 
AZ19094 654274 WMWGADAP_1236 
AZ19095 654274 WMWGADAP_1236 
AZ19096 654274 WMWGADAP_1236 
AZ19097 654274 WMWGADAP_1236 
AZ19098 654274 WMWGADAP_1236 
AZ19099 654274 WMWGADAP_1236 
AZ19100 654274 WMWGADAP_1236 
AZ19101 654274 WMWGADAP_1236 
AZ19102 654274 WMWGADAP_1236 
AZ19103 654274 WMWGADAP_1236 

 

4. All of the above samples were analyzed by Standard Method 2540C. 
5. All samples were analyzed within the established hold times. 
6. All in house quality control procedures were followed, as described below. 
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General Quality Control Procedures: 

�x A Method Blank was analyzed with each batch. All criteria were met. 
�x All final weights of samples, standards, and blanks agreed within 0.5mg of the previous weight. 
�x A sample duplicate was analyzed with each batch. RPD/2 was less than 5%. 
�x A laboratory control sample was analyzed with each batch. All criteria were met. 
�x Samples were between 2.5mg and 200mg residue.  
�x All samples with residue <2.5mg had the maximum volume of 150mL filtered.  Affected samples are as follows: 

o AZ19088 
o AZ19096 
o AZ19103 
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Anions 

Gadsden Ash Pond 

WMWGADAP_1236 

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody.  
2. Refer to comments on Chain of Custody for information regarding sample receipt.  
3. All standards and solutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shelf 

life. 
Sample ID Batch ID Project ID 

AZ19081 654366, 654391, & 654558 WMWGADAP_1236 
AZ19082 654366, 654391, & 654558 WMWGADAP_1236 
AZ19083 654366, 654391, & 654558 WMWGADAP_1236 
AZ19084 654366, 654391, & 654558 WMWGADAP_1236 
AZ19085 654366, 654391, & 654558 WMWGADAP_1236 
AZ19086 654366, 654391, & 654558 WMWGADAP_1236 
AZ19087 654366, 654391, & 654558 WMWGADAP_1236 
AZ19088 654366, 654391, & 654558 WMWGADAP_1236 
AZ19089 654366, 654391, & 654558 WMWGADAP_1236 
AZ19090 654367, 654392, & 654559 WMWGADAP_1236 
AZ19091 654367, 654392, & 654560 WMWGADAP_1236 
AZ19092 654367, 654392, & 654560 WMWGADAP_1236 
AZ19093 654367, 654392, & 654560 WMWGADAP_1236 
AZ19094 654367, 654392, & 654559 WMWGADAP_1236 
AZ19095 654367, 654392, & 654559 WMWGADAP_1236 
AZ19096 654367, 654392, & 654559 WMWGADAP_1236 
AZ19097 654367, 654392, & 654559 WMWGADAP_1236 
AZ19098 654367, 654392, & 654559 WMWGADAP_1236 
AZ19099 654367, 654392, & 654559 WMWGADAP_1236 
AZ19100 654368, 654393, & 654560 WMWGADAP_1236 
AZ19101 654368, 654393, & 654560 WMWGADAP_1236 
AZ19102 654368, 654393, & 654560 WMWGADAP_1236 
AZ19103 654368, 654393, & 654560 WMWGADAP_1236 

 

4. All of the above samples were analyzed and prepared by SM4500 Cl E, SM4500 F G, and SM4500 SO4 E. 
5. All samples were prepared and analyzed within the established hold times. 
6. All in house quality control procedures were followed, as described below. 
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General Quality Control Procedures: 

�x All calibration met criteria for the requested analyte. 

�x Prior to sample analysis, an initial calibration verification (ICV), and all criteria were met.  

�x Prior to sample analysis, an initial calibration blank (ICB) was analyzed and was below the method detection limit 
for the requested analyte. 

�x All continued calibration verification (CCV) were within the acceptance criteria for the requested analyte. 

�x All continued calibration blanks (CCB) were below the limit of quantitation for the requested analyte. 

�x It is noted that the QC summary page typically provides the QC results from the original batch analytical 
sequence. If dilutions were subsequently performed to bring sample concentrations within the calibration range, 
any additional QC data from the dilution analyses may need to be obtained from the laboratory. Any 
qualifications applied to original analyses or dilution re-analyses are based upon QC data available at the time of 
review. 

Matrix Specific Quality Control Procedures: 
 
Similarity of matrix and therefore relevance of matrix specific QC results should not be automatically inferred for any 
sample other than the sample selected for QC. 
 

�x A matrix spike was analyzed with each batch. Acceptance criteria for accuracy were met. 

�x A sample duplicate was analyzed with each batch. Acceptance criteria for precision were met. 
 
 

7. The following samples were diluted due to the analyzed sample concentration being greater than the high 
standard of the calibration curve: 
 

Sample ID Analyte Dilution Factor 
AZ19081 Sulfate x4 
AZ19083 Sulfate x10 
AZ19084 Sulfate x10 
AZ19089 Sulfate x40 
AZ19091 Sulfate x5 
AZ19092 Sulfate x80 
AZ19093 Sulfate x80 
AZ19100 Sulfate x20 
AZ19101 Sulfate x20 

 
8. The raw data results are shown with dilution factors included. 
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The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
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