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EXECUTIVE SUMMARY

In accordance with the United States Environmental Protection Agency (EPA) coal combustion residual
(CCR) rule (40 CFR Part 257, Subpart D), the State of Alabama Department of Environmental Management
(ADEM) Admin. Code Ch. 335-13-15, and ADEM Administrative Order (AO) No. 18-096-GW, this 2025
Annual Groundwater Monitoring and Corrective Action Report has been prepared to document the first and
second semi-annual assessment groundwater monitoring activities at the Alabama Power Company (APC)
William Crawford Gorgas Electric Generating Plant (Plant Gorgas) Gypsum Landfill and to satisfy the
requirements of 40 CFR § 257.90(e), ADEM Admin. Code r. 335-13-15-.06(1)(¢e), and Part E of AO No.
18-096-GW. Semi-annual assessment monitoring and associated reporting for the Plant Gorgas Gypsum
Landfill is performed in accordance with the monitoring requirements 40 CFR § 257.90 through § 257.95
and ADEM Admin. Code r. 335-13-15-.06(1) through r. 335-13-15-.06(6).

The CCR unit began the monitoring period in assessment monitoring pursuant to 40 CFR § 257.98, ADEM
Admin. Code r. 335-13-15-.06(9), and AO No. 18-096-GW. Statistically significant increases (SSIs) of
Appendix III constituents over background were identified during the first detection monitoring event and
assessment monitoring was initiated in January 2018. A statistically significant level (SSL) of the Appendix
IV constituent lithium was identified in one well above groundwater protection standards (GWPS) while in
assessment monitoring. Following completion of statistical analysis of Appendix IV data from subsequent
assessment events, SSLs have not been observed. Consequently, an Alternate Source Demonstration (ASD)

was submitted to ADEM for the reported lithium SSL in January of 2019 and is currently pending approval.

APC completed an Assessment of Corrective Measures (ACM) report and submitted it to ADEM in June
2019 to address the occurrence of constituents with SSLs in groundwater at the Plant Gorgas Ash Pond and
Gypsum Pond. In February 2020, APC revised the ACM to include the Gypsum Landfill. However, it
should be noted that SSLs at the Gypsum Landfill have not been observed since 2018. The Groundwater
Remedy Selection Report was prepared to meet the requirements of 40 CFR § 257.97, ADEM Admin. Code
r. 335-13-15-.06(8), and Part C of AO No.18-096-GW and submitted to ADEM on December 17, 2021.
The Corrective Action Groundwater Monitoring Program presenting the groundwater corrective actions to
be implemented at the Site was submitted to ADEM on March 15, 2022. The Remedy Selection Report and
Corrective Action Groundwater Monitoring Program document are currently pending ADEM review and

approval.
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The Corrective Action Groundwater Monitoring Program was prepared to meet 40 CFR § 257.98 and
ADEM Admin. Code r. 335-13-15-.06(9) to detect potential downgradient changes in groundwater quality
and assess the efficacy of the selected groundwater corrective action remedies. The Program has been
developed to meet the requirements of 40 CFR § 257.98(a)(1) and ADEM Admin. Code r. 335-13-15-
.06(9)(a)(1) and supplements the ongoing CCR compliance groundwater monitoring currently being

performed at the Site.

Statistical evaluations of the 2025 annual assessment monitoring data did not identify SSLs of Appendix
IV constituents above the GWPS. The following activities were conducted during the 2025 annual

monitoring period.

e Submitted the 2024 Annual Groundwater Monitoring and Corrective Action Report on January 31,
2025.

o Completed the first 2025 semi-annual assessment groundwater sampling event between February 17
and 18, 2025.

e Submitted the 2025 Semi-Annual Groundwater Monitoring and Corrective Action Report on July 31,
2025.

e Completed the second 2025 semi-annual assessment groundwater sampling event between July 1 and

2,2025.

The CCR unit concluded the 2025 monitoring period in assessment monitoring. In accordance with 40 CFR
§ 257.95(d) and ADEM Admin. Code r. 335-13-15-.06(6)(d), APC will continue assessment monitoring.

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

e Evaluate recently collected MNA parameter data and ongoing compliance monitoring.

e Conduct the first 2026 semi-annual assessment monitoring event and submit the 2026 Semi-Annual
Groundwater Monitoring and Corrective Action Report summarizing the findings to ADEM by July
31, 2026.

Pursuant to 40 CFR § 257.90(e)(6), an Executive Summary Table highlighting the groundwater
monitoring and corrective action program status and significant findings from the most recent annual

monitoring period is included on the next page.

il



Plant Gorgas Gypsum Landfill
2025 Annual Groundwater Monitoring and Corrective Action Report

TABLE OF CONTENTS
EXECUTIVE SUMMARY ..ottt ettt sttt eaees
1.0 INEPOAUCTION ...ttt st e
2.0 Monitoring Program Status.........ccccceecvieeiieriienieniesieesieerieesee e e sre e eeeeneas
3.0 Site Location and DESCIIPtION ........cccvevvereiieciieciieiierieree e see e esreesseeseaesenees
3.1 Physical Settng .......cocueiiiiiieieee e
3.2 Site Geology and Hydrogeology ........cccueeuieiieriienienieiieee e
3.2.1 Pottsville Formation — Rock Chemistry..........ccccccvevvevierienciencrieieeieenne
3.2.2  Uppermost AQUITET .....cccveieeiiieciieeiiiecie ettt
3.2.3  Flow INterpretation........ceeeeeeieeieeieeieesieeseee sttt
4.0 Groundwater Monitoring SYStEM .........ccveevveerieereerierreereereesreeseeeseesenesseesnes
4.1 MoOnNItoring WELLS ....cccveeiieiieiieciieieeieeeeree et e s nes
4.1.1  Upgradient WellS .......c.coceeriiiiiiiiiieiiecieeie ettt
4.1.2  Downgradient Wells ........cccccveviiiviiiiieiiecieeie ettt
4.1.3  PIEZOMELETS ....veueeneiiieieeteeee ettt ettt ettt sttt et eae et e s beeneeseesneans
4.1.4 Monitoring Well Replacement and Abandonment .............ccccceveereennennee
4.2 Groundwater Monitoring HiStory........cccceeveerierieiieeieeiceieeceiee e
4.2.1 Available Monitoring Data ...........cccceevverieriiecrierieniesee e eieesreeseeesene e
4.2.2  Historical Groundwater FIOW..........cccocciviiiiiiiiiiiieeeeeecee
4.2.3  MONItOriNg VATIANCES ...cveeveeeeuieeiieniiesiienieeteeteesteeseeesseeseesseenseesseesseenns
5.0 Groundwater Sampling and ANalYSiS ........cceevverieriierieecriereesreereeseesereeve e
5.1 Groundwater Sample ColleCtion ..........cceevveerierienieeieereereeeesee e ere s
5.2 Sample Preservation and Handling ..........cccceceveniiiieniniininnncnenccienene
53 Chain Of CUSLOAY .....ccvieeviiiiiiieciecie ettt re v b staeseneesaeennes
5.4 Laboratory ANALYSIS .....cc.vcvverieriierieiieiieseeseesreereereesteesteesenesesessseesseesees
5.5 Monitoring Period Sampling Event Summary .........c.ccocceveninienincnncnennn.
6.0 Groundwater Elevations And FIOW .......cccocceeiiiiiiniiiiieeeeeeee e
6.1 Groundwater Flow Velocity Calculations..........c.cccveeveeieecieeneeneesreeneennenn
7.0 Evaluation of Groundwater Quality Data...........cccccoveeviieviienienieciecre e
7.1 Data Validation — Quality Assurance/Quality Control............cccecvvevvennennee.
7.2 Statistical Methodology and TeSts .......c..ccvevveeriierieiieiieere e see s
7.2.1  Appendix III Evaluation.........c.ccceeevieviiiiiiiieiieeieereecieesee e eeve e
7.2.2  Appendix IV Evaluation ........c.ccccoeeieviieniinieiiecececeeee e
7.3 Statistical EXCEEAANCES........cccuevueriiriirieiiniinieieieeeeeee et



Plant Gorgas Gypsum Landfill
2025 Annual Groundwater Monitoring and Corrective Action Report

7.3.1  AppendixX IIT CONStITUCNES ......cccueiiiiieiiieeiieeetieeee e e et e eseteeebeeeeeeesreeeaseeseseessseeessseens 18
7.3.2  Appendix IV CONSHIUCILS. .....c.eecvieeieiriierieeiieeteesiteseestesteereesseesseessaesssesssessseesseesseessnenes 18
8.0 Alternate SOUrce DemONSIIAtION. ......cc.eeutertirtieietietiete sttt ettt et sb et e e seesaeens 19
9.0 Groundwater DeliN@ation. ........cc.eeviiiiiiiiieiierteest ettt sttt et ettt e st e e beeas 20
10.0  Summary and CONCIUSIONS ........cceccvereiieriieriierienieete et eiteseeeseeessesaeesseesseesseesseesssessseesseesseesns 21

11.0 References



Plant Gorgas Gypsum Landfill
2025 Annual Groundwater Monitoring and Corrective Action Report

FIGURES
Figure 1 Site Location Map
Figure 2 Site Topographic Map
Figure 3 Site Geologic Map
Figure 4A  Geologic Cross-Section A-A'
Figure 4B Geologic Cross-Section B-B'
Figure 5 Monitoring Well Location Map
Figure 6A  Potentiometric Surface Contour Map (February 17, 2025)
Figure 6B  Potentiometric Surface Contour Map (June 30, 2025)
TABLES
Table 1 Compliance Monitoring Well Network Details
Table 2 Constituents and Reporting Limits
Table 3 Groundwater Elevations Summary
Table 4a Relative Percent Difference (RPD) Calculations
Table 4b Field QC: Blank Detections
Table 5 Summary of Background Levels and Groundwater Protection Standards
Table 6 First Semi-Annual Monitoring Event Analytical Results Summary
Table 7 Second Semi-Annual Monitoring Event Analytical Results Summary
APPENDICES
Appendix A Historical Analytical Data Summary
Appendix B Historical Groundwater Elevations Summary
Appendix C  Laboratory and Field Records
Appendix D Horizontal Groundwater Flow Velocity Calculations
Appendix E  Statistical Analyses

vi



Plant Gorgas Gypsum Landfill
2025 Annual Groundwater Monitoring and Corrective Action Report

ABBREVIATIONS
ACM Assessment of Corrective Measures
ADEM Alabama Department of Environmental Management
AL Alabama
APC Alabama Power Company
APCEL Alabama Power Company Environmental Laboratory
ASD Alternate Source Demonstration
ASTM American Society for Testing and Materials
BGS below ground surface
CCR Coal Combustion Residual
CEC cation exchange capacity
CFR Code of Federal Regulations
COC chain of custody
COIl constituents of interest
CSM conceptual Site model
DO dissolved oxygen
EA Alabama Power Environmental Affairs
EPA United States Environmental Protection Agency
ft feet
GW groundwater
GWPS Groundwater Protection Standard(s)
LCL Lower Confidence Limit(s)
m meter
mg/L milligram per liter
MNA monitored natural attenuation
MSL mean sea level
MW- denotes “Monitoring Well”
NAVD North American Vertical Datum of 1988
NCDS National Coal Data System
NELAP National Environmental Laboratory Accreditation Program
NTU nephelometric turbidity unit
ORP oxidation reduction potential
Pace Pace Analytical Services, LLC
pCi/L picocuries per liter
PE Professional Engineer
PG Professional Geologist
PL prediction limits
PQL practical quantitation limit
PVC polymerizing vinyl chloride
QA/QC quality assurance/quality control
RL reporting limit
RPD relative percent difference
SEM scanning electron microscopy
SM Standard Method(s)

SSE selective sequential extraction

vii



Plant Gorgas Gypsum Landfill
2025 Annual Groundwater Monitoring and Corrective Action Report

SSI statistically significant increase

SSL statistically significant level

TOC top of casing

TDS total dissolved solids

USGS Unites States Geological Survey

UTL Upper Tolerance Limits

WFG Alabama Power Environmental Affairs Water and Field Group
XRD X-ray diffraction

XRF X-ray fluorescence

viii



Plant Gorgas Gypsum Landfill
2025 Annual Groundwater Monitoring and Corrective Action Report

1.0 INTRODUCTION

In accordance with the United States Environmental Protection Agency (EPA) coal combustion residual
(CCR) rule (40 CFR Part 257, Subpart D), the State of Alabama Department of Environmental Management
(ADEM) Admin. Code Ch. 335-13-15, and ADEM Administrative Order (AO) No. 18-096-GW, this 2025
Annual Groundwater Monitoring and Corrective Action Report has been prepared to document the
groundwater monitoring activities at the Plant Gorgas Gypsum Landfill during the 2025 monitoring period.
Semi-annual assessment monitoring and associated reporting for Plant Gorgas Gypsum Landfill is
performed in accordance with the monitoring requirements 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 and Corrective Action Reports include an update on groundwater
delineation activities completed since the submittal of the Facility Plan for Groundwater Investigation
(October 2018) and corrective action activities completed since the submittal of the Corrective Action

Groundwater Monitoring Program (March 15, 2022).
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2.0 MONITORING PROGRAM STATUS

In accordance with 40 CFR § 257.94(e) and ADEM Admin. Coder. 335-13-15-.06(5)(e), APC implemented
assessment monitoring in January 2018. SSIs of Appendix III constituents and an SSL of one Appendix IV
constituent (lithium) were identified at the Site during assessment monitoring events. An ASD was
submitted to ADEM for lithium SSLs above the GWPS in January 2019. Although lithium concentrations
have not exceeded its EPA established GWPS since May 2018, the Plant Gorgas ACM prepared under 40
CFR § 257.96, ADEM Admin. Code r. 335-13-15-.06(7), and AO No. 18-096-GW was amended to include
the Gypsum Landfill in February 2020. The submitted ASD and revised ACM are currently pending ADEM
review. In accordance with 40 CFR § 257.95 and ADEM Admin. Code r. 335-13-15-.06(6), APC will
continue semi-annual assessment monitoring of all monitoring wells in the certified groundwater

monitoring system.
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3.0 SITE LOCATION AND DESCRIPTION

The Alabama Power Company (APC) William Crawford Gorgas Electric Generating Plant (Plant Gorgas)
is in southeastern Walker County, Alabama, approximately 15 miles south of Jasper, at 460 Gorgas Road,
Parrish, AL 35580. Plant Gorgas ceased power generation in February of 2019. Demolition of the former

facility was completed in October 2023 and the restoration of the site was completed in June 2024.

Based on USGS topographic quadrangle maps and GIS plant boundary files provided by Southern
Company Services (SCS), the Plant occupies portions of Sections 7, 8,9, 16, 17, 18, 19, 20, 21, 28 and 29,
Township 16 South, Range 6 West and Section 12, 13 and 24, Township 16 South, Range 7 West (USGS,
1975, 1983). Plant Gorgas Gypsum Landfill is located north-northeast of the Mulberry Fork, a tributary of
the Black Warrior River, and east-northeast of the former power generation facility and south of Highway
269. Figure 1, Site Location Map depicts the location of the Plant and landfill with respect to the

surrounding area.

3.1 PHYSICAL SETTING

Plant Gorgas is located within the Black Warrior River basin, an area typified by moderate relief and river
and stream valleys having dendritic drainage patterns. Elevations at the Site range from approximately 260
feet above mean sea level (MSL) near the Mulberry Fork and Baker Creek to over 500 feet above MSL
along a northwest trending ridge approximately 1,000 feet northwest of the plant and in upland areas on the
western part of the property. The land surface near the landfill generally slopes north to south towards the
Mulberry Fork of the Black Warrior River. Two natural surface water bodies drain the Plant Gorgas
property. Baker Creek flows northwest to southeast through the central portion of the Plant and into the
Mulberry Fork, which flows east to west as it bends around the southern border of the plant property. Figure
2, Site Topographic Map provides the topography of the Site.

3.2 SITE GEOLOGY AND HYDROGEOLOGY

Plant Gorgas lies in the Warrior Basin physiographic region (Sapp and Emplaincourt, 1975), a late
Paleozoic basin formed as a result of flexure and sediment loading associated with Appalachian and
Ouachita orogenies. The bedrock geology is dominated by clastic sedimentary rocks of the Lower Pottsville
Formation. Deeper stratigraphy is marked by carbonates, shales, chert, and sandstones of Mississippian to

Cambrian in age (Raymond et al., 1988).
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Plant Gorgas is directly underlain by rocks belonging to the Pratt Coal Group (Ward II et al., 1989) of the
Upper Pottsville Formation. In general, the Pratt Coal Group consists of mudstone, shale, fine-grained
sandstone, interbedded coal in fining-upward sequences, and five named coal seams (in descending order,
the Pratt, Nickel Plate, American, Curry, and Gillespie) each separated by 25 to 50 feet of intra-burden.
Locally, Pratt Coal Group strata gently dip (0.5-1.0 degrees) to the south and south-southwest. Figure 3,
Site Geologic Map illustrates the surface geology at the Site and neighboring areas.

Strip mining was conducted over a large portion of the area down to the American seam. As a result, the
overburden around the Gypsum Landfill is dominated by backfilled mine spoils characterized by weathered
shale and sandstone boulders with lenses of fine sediments and small amounts of coal fragments and coarse
sediments. Geologic logs generated during various onsite investigations indicate the depth to rock varies
significantly, ranging from 5 feet (un-mined areas) to 155 feet below ground surface (BGS). Beneath the
Gypsum Landfill, the subsurface geology is characterized by thin remnants of mine backfill and un-mined
portions of the Pratt Coal Group predominantly consisting of mudstone and sandstone. Figure 4A,
Geologic Cross-Section A-A' and Figure 4B, Geologic Cross-Section B-B' illustrate the subsurface

stratigraphy and geology at the Site.

The Pottsville aquifer system primarily consists of Pennsylvanian-aged sandstones, shales, conglomerates,
and coal, and functions as a series of confined to semi-confined water producing zones (aquifers) due to
large permeability contrasts within the strata (Stricklin, 1989). Groundwater flow is primarily through coal
seams or rock fabric discontinuities such as bedding planes and fractures. Groundwater recharge is largely
accomplished by infiltration of precipitation and subsequent downward percolation to the water table
through fracture enhanced permeability zones and, to a lesser extent, accommodated by downward seepage
of river water at hydraulically favored locations. Major recharge zones are related to major geologic
structures such as large fault zones or along systematic fold axes (Pashin, 2007). Although the Pottsville is
the primary aquifer system in Walker County and most significant in the vicinity of Plant Gorgas,

groundwater use is relatively limited (USGS, 2005).

Groundwater passing to the Pottsville Formation at the mine overburden/top of rock interface can be highly
variable in quality and enriched in trace metals due to heterogenous mine backfill deposits and mineralogy
(e.g., clay minerals and sulfides). Groundwater produced from the Pottsville Formation can be characterized
by high concentrations of sulfate, iron, and other trace metals (Jennings and Cook, 2010) associated with
sulfide minerals in organic-rich strata (e.g., mudstones and coal seams) and siliceous/carbonate healed

fractures and joints. Trace element enrichment likely results from migrating hydrothermal fluids generated
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during the late Paleozoic Allegheny orogeny (Diehl et al., 2004). Arsenic, antimony, molybdenum,

selenium, copper, thallium, and mercury are elevated in Warrior Basin coal strata (Goldhaber et al., 2002).

3.2.1 Pottsville Formation — Rock Chemistry

Published data indicate arsenic concentrations are elevated in Southern Appalachian coal strata. Numerous
publications (e.g., Kolker et al., 1999, Diehl et al., 2004, and Goldhaber et al., 2002) document elevated
trace metals in Pottsville and Pottsville coal strata. According to the USGS National Coal Resources Data
System (NCRDS), the average arsenic concentration in the Pottsville coal strata is 72 parts per million
(ppm), three times the average of other coal basins (Bragg et al., 1997). Of the U.S. coal analyses for arsenic
that are at least three standard deviations above the mean, approximately 90% are from the coal fields of

Alabama (Diehl et al., 2004).

The USGS Coal Quality Database for Walker County shows arsenic concentrations range from 1.08
milligrams per kilogram (mg/kg) to 611.0 mg/kg with a mean of 47 mg/kg. Similarly, other trace metals
were detected in 75 Pratt Coal Group samples from the Pratt, Nickel Plate, and American coal seams

analyzed by the USGS and inventoried in the NCRDS at the following concentration ranges:

e Boron - 6.3 to 83.6 ppm (average of 35 ppm)

o Cobalt - 1.6 to 19.8 ppm (average of 8 ppm)

e Molybdenum - 0.8 to 22.2 ppm (average of 5 ppm)
e Lithium - 1.4 to 128 ppm (average of 28 ppm)

Bulk geochemical analyses of Pottsville stratigraphy from the Site and Pratt and American coal seams from
Plant Gorgas were conducted on recovered core. Arsenic concentrations ranged from 4.9 to 32.6 mg/kg in
siltstone/mudstones and 28.9 to 384.4 mg/kg in two coal seams, with an average of approximately 34
mg/kg, agreeing with the USGS NCRDS data. Similarly, other trace metals were detected in 17 Pratt Coal

Group samples collected from the Site at the following concentrations:

e Arsenic - 0 to 384.1 ppm (average of 43.8 ppm)

e Boron - 20.8 to 114 ppm (average of 49 ppm)

e (Cobalt-2.79 to 31.2 ppm (average of 18.6 ppm)

e Molybdenum - 0 to 4.38 ppm (average of 1.06 ppm)
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Trace metal enrichment and pyrite origins have been linked to post-depositional (post-coalification)
deformation and trace metal laden hydrothermal fluids upwelling during Alleghanian tectonism. Diehl et
al., (2004) and Goldhaber et al., (2002) describe “high-pyrite” coals as a source of elevated arsenic and
other trace metals. In these publications, pyrite occurrence is observed within coal banding, woody cellular
fill structures, mineral overgrowths, and structural fills such as veins and microfaults. The process of strip
mining and backfilling these materials can increase the availability of trace metals to groundwater and lead
to the physical weakening and enhanced weathering of rock which, along with altered hydrodynamics, can

result in elevated and highly variable concentrations across a historic mine site.

3.2.2 Uppermost Aquifer

Two water-bearing zones are present beneath the Site: (1) the mine overburden/top-of-rock interface, and
(2) the underlying Pottsville aquifer. The mine overburden/top of rock interface is not laterally continuous
across the Site and generally consists of a thin zone of saturation overlying rock at depths ranging from

approximately 100 to 115 feet BGS.

The uppermost aquifer beneath the Site generally corresponds to the Pottsville aquifer, which primarily
yields groundwater through two types of secondary porosity: (1) fractured intervals and (2) bedding plane
weaknesses associated with fissile, siderite-banded, iron-claystone sequences. Fractured intervals are
sporadic across the Site and tend to occur with greater density in the upper 100 feet of rock. The upper
portions of the Pottsville aquifer underlying the Gypsum Landfill indicate unconfined to confined,
fractured, and extremely anisotropic conditions. Depth to groundwater varies significantly across the Site

and depends on encountering a fractured interval or zone of fissile, iron-claystone.

3.2.3 Flow Interpretation

Groundwater flow at the Site generally mimics a subdued replica of the natural topography where gravity
is the dominant force driving flow from higher topographic elevations north of the Site to lower topographic
elevations to the south. Mine spoil stratification and complex Pottsville Formation lithofacies contribute to
the vertical and horizontal heterogeneity present within the aquifer system and overlying saturated mine
spoils. This heterogeneity focuses groundwater flow along more permeable pathways parallel to coal seams
and bedding planes, and/or along vertical or sub-vertical discontinuities in the rock fabric. Groundwater
elevations and flow interpretations from potentiometric surface maps are presented and discussed in Section

6.0.
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4.0 GROUNDWATER MONITORING SYSTEM

Pursuant to 40 CFR § 257.91 and ADEM Admin. Code r. 335-13-15-.06(2), APC designed and installed a
certified groundwater monitoring system within the uppermost aquifer to monitor groundwater quality in
the immediate vicinity of the Gypsum Landfill boundary and across the Site. Wells were screened at the
overburden mine spoils - Pottsville Formation rock interface and located to serve as upgradient or
downgradient monitoring locations based on groundwater flow direction determined by potentiometric
surface elevation contour maps. The groundwater monitoring wells were designed and constructed in
accordance with the “Design and Installation of Groundwater Monitoring Wells in Aquifers,” ASTM

Subcommittee D18.21.

4.1 MONITORING WELLS

Well locations at the Site are designated as upgradient, downgradient, and piezometer (water-level only).
The following subsections summarize the well designations and if applicable, changes or modifications to
the well network or designations. As described in the Site Groundwater Monitoring Plan, modifications to

the well network or designation must first be approved by ADEM.

The ground surface and top of casing (TOC) elevations for the monitoring wells were resurveyed and
certified on April 13, 2023, and verified on February 1, 2024 by a licensed Professional Land Surveyor.
The location and designation of Site wells are presented on Figure 5, Monitoring Well Location Map.
Table 1, Compliance Monitoring Well Network Details summarizes the monitoring well construction

details, surveyed elevations, and design purpose for the Plant Gorgas Gypsum Landfill.

4.1.1 Upgradient Wells

Data used to establish background water quality conditions and selecting upgradient wells included: (1)
reviewing groundwater elevation data and potentiometric surface contour maps for interpreting primary
groundwater flow directions and (2) screening Appendix III CCR indicator parameters for apparently

elevated concentrations.

Monitoring wells MW-1 through MW-4 and monitoring wells MW-13 through MW-15 serve as upgradient
locations for the Gypsum Landfill. Upgradient wells are screened within the same hydrostratigraphic
intervals as the downgradient locations and represent background groundwater quality at the Site.
Upgradient wells are north of the Gypsum Landfill as determined by water level monitoring and

potentiometric surface maps constructed for the Site.
7
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4.1.2 Downgradient Wells

Monitoring well locations MW-16, MW-17R, MW-18, MW-19, and MW-20 serve as downgradient
locations for the Gypsum Landfill. Downgradient locations are located lateral to and south of the Gypsum

Landfill as determined by water level monitoring and potentiometric surface maps.

4.1.3 Piezometers

There are no piezometers associated with this facility’s compliance groundwater monitoring network.

4.1.4 Monitoring Well Replacement and Abandonment

Monitoring well replacement or abandonment activities were not performed during the 2025 monitoring

period.

4.2 GROUNDWATER MONITORING HISTORY

In accordance with 40 CFR § 257.94(b) and ADEM Admin. Code r. 335-13-15-.06(5)(b), eight independent
samples were collected from each upgradient and downgradient well and analyzed for Appendix III and IV
constituents prior to October 17, 2017. Background sampling was performed from April 2016 through
October 2017. Groundwater sampling for the first detection monitoring event after the background period

was performed in November 2017.

Based on results of the 2017 Annual Groundwater Monitoring and Corrective Action Report, APC initiated
an assessment monitoring program on January 15, 2018. Pursuant to 40 CFR § 257.95(a) and ADEM
Admin. Code r. 335-13-15-.06(6)(a), monitoring wells were sampled for Appendix IV constituents in

February 2018, within 90 days of initiating assessment monitoring.

Statistical evaluations of 2018 assessment monitoring data identified SSIs of Appendix III constituents. An
SSL of an Appendix IV constituent (lithium) was identified above the GWPS in one well (MW-20). An
Alternate Source Demonstration (ASD) was prepared that demonstrated the SSL was not caused by a
release from the regulated unit. Although lithium concentrations have not exceeded its EPA established
GWPS since May 2018, the Plant Gorgas ACM prepared under 40 CFR § 257.96, ADEM Admin. Code r.
335-13-15-.06(7), and AO No. 18-096-GW was amended to include the Gypsum Landfill in February 2020.
The submitted ASD and revised ACM are currently pending ADEM review. In accordance with 40 CFR §
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25795 and ADEM Admin. Code r. 335-13-15-.06(6), APC will continue semi-annual assessment

monitoring of all monitoring wells in the certified groundwater monitoring system.

4.2.1 Available Monitoring Data

Laboratory analytical data are available for the groundwater monitoring history outlined in Section 4.2.
Tabulated results for Appendix III and Appendix IV constituents by monitoring well are included in
Appendix A, Historical Analytical Data Summary.

4.2.2 Historical Groundwater Flow

Historical groundwater elevations and potentiometric surface maps show that groundwater flow patterns
are consistent across monitoring events and as described in Section 3.2.3. Historical groundwater elevations
from previous monitoring events are tabulated and included in Appendix B, Historical Groundwater

Elevations Summary.

4.2.3 Monitoring Variances

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

2. Authorizes the use of Federally-published GWPSs 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.
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5.0 GROUNDWATER SAMPLING AND ANALYSIS

Site compliance wells are sampled semi-annually, generally in late winter to mid-spring and early to late
fall. The temporal spacing ensures sampling events yield independent groundwater samples that generally
represent natural variabilities in groundwater quality associated with different climatic and/or

meteorological seasons.

During routine semi-annual monitoring events, compliance and delineation network wells are sampled and
analyzed for Appendix III and Appendix IV constituents. The following subsections summarize the
sequential steps and processes for sampling, handling and transport, and analyzing compliance-related

groundwater samples at the Site.
51 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, groundwater depths were measured to the nearest 0.01 foot
with an electronic water level indicator referenced from the top of the inner PVC well casing. Groundwater

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

Groundwater samples were collected in accordance with 40 CFR § 257.93(a) and ADEM Admin. Code .
335-13-15-.06(4)(a). The monitoring wells at Plant Gorgas Gypsum Landfill were purged and sampled
from dedicated pumps using low-flow sampling procedures. Field water quality indicator parameters were
monitored and recorded prior to sampling with a downhole Aqua TROLL® instrument calibrated per the
manufacturers specifications outlined in the Alabama Power Environmental Affairs (EA) Water and Field
Group (WFG) Technical Standard Operating Procedure, dated December 14, 2021. Groundwater samples

were collected when the following stabilization criteria were met:

e (.2 standard units for pH

e 5% for specific conductance

e (0.2 mg/L or 10% for DO > 0.5 mg/L (whichever is greater)
e  Turbidity measurements less than 10 NTU

e Temperature and ORP — record only, no stabilization criteria
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Once stabilization was achieved, samples were submitted to the laboratory following standard chain-of-
custody (COC) protocols. Field data recorded in support of groundwater sampling activities for the

monitoring period are included in Appendix C, Laboratory and Field Records.

5.2 SAMPLE PRESERVATION AND HANDLING

Groundwater samples were collected in the designated size and type of laboratory-supplied containers
required for specific parameters. Sample bottles were pre-preserved by the laboratory. Where temperature
control was required, samples were placed in an ice-packed cooler and cooled to less than 6 °C immediately

after collection. Blue ice or other cooling packs were not used for cooling samples.

5.3 CHAIN OF CUSTODY

A 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 C.

5.4 LABORATORY ANALYSIS

Laboratory analyses were performed by the APC Environmental Laboratory (APCEL) in Calera, Alabama
and Pace Analytical Services, LLC (Pace) in Greensburg, Pennsylvania. Both APCEL and Pace are
accredited by the National Environmental Laboratory Accreditation Program (NELAP) and maintain a
NELAP certification for the constituents and parameters analyzed. Table 2, Constituents and Reporting
Limits lists the monitoring constituents analyzed from Site groundwater samples. Laboratory analytical

data reports for the monitoring period are presented in Appendix C.

5.5 MONITORING PERIOD SAMPLING EVENT SUMMARY

As required by 40 CFR § 257.90(e) and ADEM Admin. Code r. 335-13-15-.06(1)(e), the following
describes sampling-related activities performed during the monitoring period. The first and second 2025

semi-annual monitoring events were conducted February 17-18, 2025, and July 1-2, 2025, respectively.

Groundwater samples were analyzed for Appendix III and Appendix IV constituents during the 2025
monitoring period. Additionally, general chemistry and monitored natural attenuation (MNA) parameters
were incorporated for continued evaluation of geochemical facies and their evolution over time and

supporting geochemical modeling associated with natural attenuation processes. These parameters include:
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e Calcium (filtered)

e [ron (total and dissolved)

e Silicon (total and dissolved)

e Silica (total and dissolved)

e Sodium (total and dissolved)

e Sulfide

e Potassium

e Aluminum (total and dissolved)
e Manganese

e Magnesium (total and filtered)
o Nitrate-Nitrite

e Total Alkalinity, Carbonate Alkalinity, Bicarbonate Alkalinity

e Total Organic Carbon

Groundwater sampling activities were conducted by APC Field and Water Services. Pace Analytical
Services performed the laboratory analyses of Radium-226 and Radium-228 (reported combined). APCEL
performed the remaining Appendix III and Appendix IV analyses. Analytical data from the groundwater
monitoring events are included as Appendix C, in accordance with the requirements of 40 CFR

§ 257.90(e)(3) and ADEM Admin. Code r. 335-13-15-.06(1)(¢)3.
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6.0 GROUNDWATER ELEVATIONS AND FLOW

Groundwater elevations ranged from 298.77 to 419.97 feet referenced to the North American Datum of
1988 (NAVDS8) during the first 2025 semi-annual monitoring event and 299.66 to 418.65 feet during the
second semi-annual monitoring event. Figure 6A, Potentiometric Surface Contour Map (February 17,
2025) and Figure 6B, Potentiometric Surface Contour Map (June 30, 2025) depict the groundwater

elevations and inferred flow directions of the Plant Gorgas Landfills.

As shown on Figure 6A and 6B, groundwater flow is generally south to southeast, consistent with historic
observations. Higher groundwater elevations in vertical delineation well MW-12V compared to the
shallower paired MW-12, located at the nearby Bottom Ash Landfill, indicate vertical confining conditions,
and an upward gradient exists between the deeper and shallow flow zones. Groundwater elevations from
the 2025 monitoring period are tabulated and included in Table 3, Groundwater Elevations Summary,

and historical groundwater elevation data since 2015 are tabulated and included in Appendix B.
6.1 GROUNDWATER FLOW VELOCITY CALCULATIONS

The geology at the Site is not homogeneous and/or isotropic with respect to groundwater flow; therefore,
groundwater velocities using derivations of Darcy’s Law or other methods will not fully represent the
spatial variability across the Site. The hydrogeologic characteristics of mine spoils and fractured rock
typically produce highly variable preferential groundwater flow paths and velocities compared to uniform
porous media such as sand. These flow paths correspond to more permeable lenses in the mine spoils and

fractures, zones of concentrated fractures, bedding planes, and other discontinuities in the rock.

A general estimate of groundwater flow velocities at the Site was calculated based on hydraulic gradients,
hydraulic conductivities derived from previous slug test results, and an estimated effective porosity of the
screened horizon(s). Based on slug testing performed in the uppermost aquifer, horizontal hydraulic
conductivities range from 5.11 x 10 centimeters per second (cm/sec) to 2.47 x 10 cm/sec with an average
0f 2.83 x 10 cm/sec or 8.02 feet/day. An estimated effective porosity of 15% was assumed based on default
values typical for shale/mudstone. Hydraulic gradients were calculated from groundwater elevation data
during the 2025 monitoring events between the select well pairs presented in Appendix D, Horizontal
Groundwater Flow Velocity Calculations. Estimated horizontal flow velocities were calculated using the

commonly used derivative of Darcy’s Law.
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_K*i

Ne

4

Where:

V = Groundwater flow velocity (’;Ze;)

K = Average hydraulic conductivity ({;Teyt)
i = Horizontal hydraulic gradient

n.~ Effective porosity

The estimated horizontal flow velocities presented in Appendix D represent a simplified average of a
homogeneous and isotropic system and neglect potential vertical flow and/or heterogeneity and anisotropic

conditions.
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7.0 EVALUATION OF GROUNDWATER QUALITY DATA

During each sampling event, quality assurance/quality control samples (QA/QC) were collected at a rate of
one sample per every group of 10 samples and included well duplicates, equipment blanks, and field blanks.
Routine analyses of field QA/QC samples are a method for evaluating whether artificial bias could have

been introduced into lab results by means of sampling activities or equipment.
7.1 DATA VALIDATION — QUALITY ASSURANCE/QUALITY CONTROL

Laboratory analytical precision was measured through calculating the relative percent difference (RPD)
between two data sets generated from a similar source, specifically, between the original compliance and
field duplicate samples. Where field duplicates were collected, the RPD between the original and duplicate

sample was calculated as:

3 Concl — Conc2
(Concl+ Conc2)/2

Where:

RPD = Relative Percent Difference (%)
Concl = Higher concentration of the sample or field duplicate

Conc2 = Lower concentration of the sample or field duplicate

Where RPD is below 20%, the difference is considered acceptable, and no further action is needed. Where
RPD is greater than 20%, further evaluation is required to attempt to determine the cause of the difference,
potentially resulting in qualified data. Table 4a, Relative Percent Difference (RPD) Calculations
provides the RPDs for the original and field duplicate samples during the 2025 monitoring period. The
RPDs for the 2025 monitoring event at the Gypsum Landfill were all less than 20%.

A low-level (trace) detection of chromium was observed in one blank sample (FB-1) collected during the
second 2025 semi-annual monitoring event. The blank detection was an estimated concentration, above the
MDL but below the RL, and qualified in the laboratory analytical reports with “J flags.” If blank
concentrations are detected above the MDL in field QC samples, all original results less than five times the
field QC detection are flagged with a (+) U* and MDL/RL values are modified. The results of the above

data validation procedures do not impact Site statistical analyses due to the low-level concentrations and
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constituents detected. Table 4b, Field QC: Blank Detections, provides a summary of low-level detections

observed during the 2025 annual monitoring period.

7.2 STATISTICAL METHODOLOGY AND TESTS

Sanitas™ groundwater statistical software was 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) and with the USEPA Unified Guidance
(2009).

7.2.1 Appendix III Evaluation

Intrawell and interwell prediction limits, combined with a 1-of-2 verification (resample) plan, were
constructed for calcium, chloride, fluoride, sulfate, and TDS due to spatial variations, and boron and pH,
respectively. Intrawell prediction limits compare the most recent compliance sample from a given well to
historical data from the same well and provide statistical limits representative of the background data
population. 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 determine whether initial exceedances are present and for identifying potential SSIs.

Groundwater Stats Consulting, LLC demonstrated these test methods were appropriate in the October 2017
Statistical Analysis Plan, which was updated in the September 2019 data screening evaluation and included
in the revised Statistical Analysis Plan (August 2020). Time series plots were used to screen proposed
background data for suspected outliers, or extreme values that would result in limits not conservative from
a regulatory perspective. Suspected outliers for Appendix III constituents are formally tested using Tukey’s
box plot method and, when identified, flagged in the computer database. In accordance with the Unified

Guidance, the following adjustments were made to the statistical analysis program:

e No statistical analyses are required on wells and constituents containing 100% non-detects (EPA
Unified Guidance, 2009, Chapter 6).

e  When background data contain <15% non-detects, a simple substitution of one-half the reporting limit
is used in the statistical analysis. The reporting limit used for non-detects is the practical quantitation

limit (PQL) as reported by the laboratory.
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e When data contain between 15-50% non-detects, the Kaplan-Meier non-detect adjustment is applied to
the background data.

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

7.2.2 Appendix IV Evaluation

When in assessment monitoring, Appendix [V constituents are sampled semi-annually, and concentrations
are compared to GWPS. Following the Unified Guidance, spatial variation for Appendix III constituents 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 analyses use 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 available upgradient well data (Chapter 7 of
the Unified Guidance), or an applicable groundwater protection standard such as the MCL. Appendix IV
background data are screened for outliers and extreme trending patterns that would lead to artificially

elevated statistical limits.

Parametric upper tolerance limits (UTL) were calculated using pooled upgradient well data for Appendix
IV constituents with a target of 95% confidence and 95% coverage. The confidence and coverage levels for
nonparametric tolerance limits are dependent on 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, 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:
a. Cobalt 0.006 mg/L.
b. Lead 0.015 mg/L.
c. Lithium 0.040 mg/L.
d. 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, the result is recorded as an SSL. GWPS
for Appendix IV constituents are updated on a biennial schedule. This schedule was initiated in 2019 with

updates generally occurring after the second semi-annual sampling event of each biennial year. The GWPSs
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were updated during the Fall 2025 event with the succeeding update scheduled for Fall 2027. Data from

upgradient wells collected between updates may still be used to support ASDs, if merited.

7.3 STATISTICAL EXCEEDANCES

Analytical data from the 2025 monitoring period were statistically analyzed in accordance with the
Professional Engineer (PE)-certified Statistical Analysis Plan (October 2017 and revised August 2020) by
Groundwater Stats Consulting, LLC. Statistical analyses were performed to determine if Appendix III
constituent concentrations have returned to background levels and if Appendix IV constituent

concentrations statistically exceeded established GWPSs.

7.3.1 Appendix III Constituents

Based on the statistical analyses presented in Appendix E, Statistical Analyses, Appendix III constituents
have not returned to background levels. The Appendix III SSIs identified from the current monitoring

period are presented in the Executive Summary Table.

7.3.2 Appendix IV Constituents

Table 5, Summary of Background Levels and Groundwater Protection Standards summarizes the
background limit established at each monitoring well and the GWPS. Statistical analysis of Appendix IV
data presented in Appendix E did not identify any Appendix IV SSLs during the 2025 monitoring period.
Table 6, First Semi-Annual Monitoring Event Analytical Results Summary and Table 7, Second
Semi-Annual Monitoring Event Analytical Results Summary present constituent concentrations from

the first and second 2025 semi-annual monitoring events, respectively.
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8.0 ALTERNATE SOURCE DEMONSTRATION

In accordance with 40 CFR § 257.95(g)(3)(ii)) and ADEM Admin. Code r. 335-13-15-.06(6)(g)4.(ii), the
owner or operator may demonstrate an alternate source other than the CCR unit caused an SSL and/or the
SSL resulted from inadvertent sampling, analysis or statistical evaluation errors, or natural variations in
groundwater quality. An ASD was prepared for lithium under the direction of a licensed Professional

Engineer with Southern Company Services and submitted to ADEM in January 2019.

As discussed in the ASD report, the apparent SSL is the result of the presence of mine spoils and natural
groundwater chemistry variability not accounted for by Site statistics. Analytical data from the first semi-
annual monitoring event in January 2018 were statistically analyzed in accordance with the PE-certified
Statistical Analysis Plan (October 2017) and updated in the September 2019 data screening evaluation
performed by Groundwater Stats Consulting. A lithium statistical limit of 0.419 mg/L was calculated using
the pool of all available upgradient well data in the updated September 2019 data screening evaluation.

Consequently, there are no historical exceedances of lithium associated with the Gypsum Landfill.

The ASD satisfies Federal rules and precludes the need to complete an ACM under 40 CFR § 257.96.
However, ADEM has yet to approve the ASD for lithium, and consequently an ACM is required in
accordance with ADEM Admin. Code r. 335-13-15-.06(6)(g)5. APC amended the current Plant Gorgas
ACM that was prepared under 40 CFR § 257.96, ADEM Admin. Code r. 335-13-15-.06(7), and AO No.
18-096-GW to include the Gypsum Landfill in February 2020.
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9.0 GROUNDWATER DELINEATION

As required by Part E of the Order (AO No. 18-096-GW) and correspondence from ADEM (March 2021),
this report provides an update on groundwater delineation activities completed since the submittal of the
Facility Plan for Groundwater Investigation (November 13, 2018). The primary purpose of this plan was to
identify the horizontal and vertical extents of groundwater impacts defined by EPA Appendix IV

groundwater protection standards.

As described in the Facility Plan for Groundwater Investigation for the Plant Gorgas Gypsum Landfill,
source characterization and groundwater delineation efforts are not required pursuant to applicable rules
because GWPS are not exceeded at the Gypsum Landfill. An SSL of the Appendix IV constituent lithium
was identified in one well while in assessment monitoring. Consequently, an ASD was submitted to ADEM
for lithium SSLs above the GWPS in January 2019. However, since that submittal, SSLs have not been
observed at the Site. Pending ADEM review and approval of the ASD, APC will continue assessment
monitoring at the Gypsum Landfill.

APC completed an ACM report and submitted it to ADEM in June 2019 to address the occurrence of
constituents in groundwater at SSLs at the Plant Gorgas Ash Pond and Gypsum Pond. In February 2020,
Alabama Power revised the ACM to include the Gypsum Landfill. As described above, there have not been
any SSLs at the Site since 2018, and therefore, the implementation of groundwater corrective action

remedies is not warranted.
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10.0 SUMMARY AND CONCLUSIONS

Based on the results of statistical analysis presented in this report, the Gypsum Landfill remains in
assessment monitoring. The certified compliance monitoring well network is sampled on a semi-annual
basis and groundwater samples are analyzed for all Appendix III and IV parameters. Statistical evaluations

of the 2025 assessment monitoring period did not identify SSLs of Appendix IV constituents.

An ASD was prepared to address the lithium GWPS exceedances at compliance well MW-20 and submitted
to ADEM in January 2019. In addition, since the submittal of this ASD, SSLs have not been observed at
the Site. However, ADEM has not yet approved the ASD, so APC has amended the current Plant Gorgas
ACM to include the Gypsum Landfill. The pending ASD review decision by ADEM has direct implications
on future actions for the Site. If approved, the Site will remain in assessment monitoring and corrective

actions will not necessitate further evaluation.

In accordance with 40 CFR § 257.95(d) and Alabama Admin. Code r. 335-13-15-.06(6)(d), APC will
continue semi-annual assessment monitoring. The following future actions will be taken or are

recommended for the Site:

e Evaluate collected MNA parameter data and ongoing compliance monitoring.

e Conduct the first 2026 semi-annual assessment monitoring event and submit the 2026 Semi-Annual
Groundwater Monitoring and Corrective Action Report summarizing the findings to ADEM by July
31, 2026.
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