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Executive Summary 
Since submittal of the initial Assessment of Corrective Measures (ACM) in June 2019 
(Anchor QEA 2019a), extensive investigations have been performed to select effective corrective 
measures for arsenic, lithium, and molybdenum, also known as constituents of interest (COIs), in 
groundwater at the William Crawford Gorgas Electric Generating Plant (Site). The following corrective 
measures were selected: 

• Source control (for the Ash Pond, Gypsum Pond, and Bottom Ash Landfill [BALF]), including 
dewatering, consolidation, and capping (as applicable) 

• Permeation grouting (for the Ash Pond) 
• Monitored natural attenuation (MNA) over the entire Site (for the Ash Pond, Gypsum Pond, 

BALF, Coal Combustion Residuals (CCR) Landfill, and Gypsum Landfill) 

CCR management facility (Unit) closure will reduce the potential for source contributions to 
groundwater. Closure of BALF was completed in 2020, and closure of the Ash Pond and Gypsum 
Pond began in 2019 and 2021, respectively. Liner systems at the Gypsum Pond, CCR Landfill, and 
Gypsum Landfill will also reduce the potential for source contributions to groundwater. Permeation 
grouting was selected for the Ash Pond because, as a corollary to barrier walls, it impedes 
groundwater flow and helps prevents migration of COIs from the source area and facility boundary. 
MNA was selected because substantial evidence indicates it is currently occurring at the Site. 

Permeation grouting will be used to create a groundwater cutoff wall in areas near the Ash Pond 
where COI distribution is linear. Being linear, a grout wall is not amenable to areas with isolated 
impacts such as the Gypsum Pond, BALF, CCR Landfill, and Gypsum Landfill. Existing monitoring wells 
will be used to monitor the effectiveness of the permeation grouting, and piezometers will be 
installed in the vicinity of the grout wall to demonstrate that the wall has cut off or greatly reduced 
groundwater flow as demonstrated by lower groundwater elevations downgradient of the wall. 
Reduction in groundwater flow will also reduce or eliminate mass flux of COIs away from the pond. 

Extensive site-specific geochemical studies performed in 2020 and 2021 demonstrate that MNA is a 
viable corrective action for COIs in groundwater at the Site (Anchor QEA 2020a, 2020b, 2021). The 
preponderance of evidence indicates Site conditions meet the U.S. Environmental Protection 
Agency’s evaluation criteria for the use of MNA, specifically: area of impacts stable or shrinking, 
identified mechanisms for attenuation, stability of the attenuating mechanisms, sufficient aquifer 
capacity for attenuation, and time to achieve groundwater protection standards (GWPSs) considered 
reasonable when compared to other corrective action alternatives. The ACM identified other 
corrective measures that could be used in conjunction with MNA should MNA not perform as 
expected. One of these corrective measures, permeation grouting, is already planned for the 
Ash Pond. 
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Investigations performed to support MNA included preparation of concentration versus time and 
concentration versus distance graphs for COIs in groundwater; groundwater, well solids 
(precipitates), and soil sampling; laboratory analysis of solids samples for bulk chemistry (X-ray 
fluorescence), mineralogy (X-ray diffraction and scanning electron microscopy), and cation exchange 
capacity; geochemical modeling; selective sequential extraction (SSE) to determine associations of 
COIs with attenuating solids and stability of the COIs and their host minerals; and column studies to 
assess aquifer capacity for attenuation. 

The trends observed in concentration versus time and concentration versus distance graphs provide 
evidence that natural attenuation is occurring at the Site, even without source control. Concentration 
versus distance graphs along upgradient-to-downgradient well transects indicate that arsenic, 
lithium, and molybdenum concentrations are generally decreasing with distance from the respective 
Unit boundary. Arsenic and lithium concentrations have been decreasing with time or remaining 
stable in several areas of the Site, particularly in the last 2 years. 

Based on the geochemical investigations, multiple lines of evidence support multiple attenuating 
mechanisms, depending upon the COI. The major attenuating mechanisms include sorption on iron 
oxides (for arsenic and molybdenum), cation exchange on clays (for lithium), and precipitation of 
arsenate and molybdate phases (for arsenic and molybdenum, respectively). All COIs are subject to 
physical attenuation mechanisms such as dispersion and flushing, which will contribute to decreased 
concentrations with time and distance from the Units. 

Column studies indicate arsenic, lithium, and molybdenum are attenuated by aquifer media (soils). 
The attenuation capacity of aquifer soils determined from column testing was scaled up to the entire 
volume of the aquifer downgradient of the Unit but within the property boundary. The extrapolation 
showed attenuating capacity of the aquifer greatly exceeds the mass of arsenic, lithium, and 
molybdenum requiring attenuation. 

SSE was performed on samples of well solids (precipitates) and soils used in the column studies to 
assess the stability of the attenuated COIs and their host minerals. Arsenic, lithium, and molybdenum 
are expected to remain immobile because they are attenuated primarily in stable mineral phases or 
occur in areas that will be treated by permeation grouting to prevent impacted groundwater flow 
beyond the closed pond boundary. 

Depending on the COI and well (area), MNA alone is estimated to achieve GWPSs within 24 years, 
not considering the benefits of closure and permeation grouting. This time frame is reasonable 
compared to other, more aggressive corrective action technologies, which are not expected to 
achieve GWPSs in less than 24 years. However, due to short-term perturbations in groundwater flow 
and geochemistry due to consolidation (moving CCR) and dewatering, temporary increases in COI 
concentrations may be observed in some wells. 
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Extensive sitewide monitoring will be performed to evaluate the remedial effectiveness of individual 
corrective actions such as permeation grouting, as well as the cumulative effects of closure (source 
control), grouting, and MNA. The certified compliance monitoring network will be supplemented to 
establish a comprehensive corrective action groundwater monitoring program meeting the 
requirements of CCR Rule 40 Code of Federal Regulations § 257.98(a) and Alabama Department of 
Environmental Management Administrative Code r. 335-13-15-.06(9)(a). The corrective action 
groundwater monitoring program will be submitted within 90 days of this Groundwater Remedy 
Selection Report and include sample locations and data collection and evaluation that demonstrate 
compliance with GWPSs. 

Alabama Power Company will employ an adaptive site management approach to perform ongoing 
remedy system evaluation, consider adjustments to the remedy, and ensure achievement of 
corrective action objectives at the Site. Adaptive triggers will be developed, and additional actions 
(monitoring, analysis, and supplemental corrective action measures) may be implemented as needed. 
Details on the sitewide corrective action groundwater monitoring program, including adaptive 
triggers, will be provided in the detailed groundwater monitoring plan. 
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1 Introduction 

1.1 Purpose 
This Groundwater Remedy Selection Report was prepared to meet the requirements of the 
U.S. Environmental Protection Agency’s (USEPA’s) coal combustion residuals (CCR) Rule 40 Code of 
Federal Regulations (CFR) § 257.97, the Alabama Department of Environmental Management’s 
(ADEM’s) Administrative Code (Admin. Code) r. 335-13-15-.06(8), and Administrative Order 
(AO 18-096-GW) Part C at Alabama Power Company’s (APC’s) William Crawford Gorgas Electric 
Generating Plant (Site). Specifically, this report has been prepared to present a groundwater 
corrective action plan to address the occurrence of arsenic, lithium, and molybdenum in groundwater 
at the Site and addresses those occurrences at the following regulated CCR management facilities 
(Units): 

• Ash Pond 
• Gypsum Pond 
• Bottom Ash Landfill1 (BALF) 
• CCR Landfill 
• Gypsum Landfill 

As required by the rules and administrative order, semiannual progress reports were prepared to 
describe the progress made in evaluating remedy alternatives and designing a remedy plan 
(Anchor QEA 2019a, 2019b, 2020b, 2020c, 2021). 

1.2 Site Location and Description 
As shown in Figure 1, the Site is located in southeastern Walker County, Alabama, approximately 
15 miles south of Jasper, Alabama. The physical address is 460 Gorgas Road, Parrish, Alabama 35580. 
The Site lies in Sections 7, 8, 9, 16, 17, 18, 19, 20, 21, 28, and 29, Township 16 South, Range 6 West, 
and Sections 12, 13, and 24, Township 16 South, Range 7 West. Section, township, and range data 
are based on visual inspection of U.S. Geological Survey topographic quadrangle maps and GIS maps 
(USGS 2018a, 2018b). 

At the Site, the Ash Pond is located east-southeast of the main plant, on the opposite side of the 
Mulberry Fork of the Black Warrior River. The Gypsum Pond is located west-northwest of the main 
plant and to the north of Mulberry Fork. BALF, CCR Landfill, and Gypsum Landfill are adjacent to each 

 

1 An alternate source demonstration (ASD) was prepared for BALF to document that elevated arsenic concentrations are not the 
result of a release from the Unit and that the Unit should not be in corrective action pursuant to the rules. Per the rules, pending 
ADEM approval of the ASD, the Unit is categorized as being in corrective action and is included in this Groundwater Remedy 
Selection Report. 



 

Groundwater Remedy Selection Report 2 December 2021 

other to the northeast of the Site proper and located between Highway 269 to the north and the 
Mulberry Fork of the Black Warrior River to the south. 

1.3 Unit Closure 
The following describes the closure of each of the five Units addressed in this report. 

• The Ash Pond will be closed by removing the free liquid from CCR and consolidating and 
capping CCR with a final cover system. Consolidation will reduce the closure footprint from 
approximately 420 acres to 274 acres. The Ash Pond will initially be dewatered sufficiently to 
remove the free liquids and provide a stable base for the construction of a CCR containment 
structure (at the northern end of the capped area), CCR outside the consolidated footprint will 
be removed, and the final cover system will be constructed. CCR will be excavated from the 
area outside the consolidated footprint, transported, and disposed of in the consolidated 
footprint to create a subgrade for the final cover system. Closure of the Ash Pond is 
anticipated to be complete by late 2030. 

• The Gypsum Pond will be closed by excavating all the CCR from above the high-density 
polyethylene (HDPE) liner. Subsequently, the HDPE liner and the underlying 12 inches of 
granular material will be removed, and the area will be regraded for management of 
stormwater runoff for the closed Unit. Closure is anticipated to be completed by early 2023. 

• Closure of BALF was completed in 2020 by consolidation and capping. Consolidation reduced 
the footprint from approximately 56 acres to 27 acres, and a final composite cover system of 
an HDPE geomembrane overlain with a geocomposite and protective soil cover was installed 
over the consolidated area. Additional information on Ash Pond, Gypsum Pond, and BALF 
closure is included in Section 3.1. 

• Closure plans have been prepared for the CCR Landfill (APC 2016a) and Gypsum Landfill 
(APC 2016b); however, these units remain operational, and immediate closure is not planned 
pursuant to applicable rules. Therefore, these units will continue to operate until closed 
according to ADEM rules and Site permits. 

1.4 Hydrogeology and Groundwater Flow 
The bedrock geology at each regulated Unit at the Site is dominated by clastic sedimentary rocks of 
the Lower Pottsville Formation and underlain by rock belonging to the Pratt and Cobb Coal groups 
of the Lower Pottsville Formation. Geologic profiles have been developed across the Site to depict 
subsurface geologic conditions based on borings completed at the Site and are included in 
Appendix B for reference. Groundwater generally flows by fracture flow radially away from the 
Ash Pond at flow rates ranging from 120 to 1,146 feet per year (SCS 2018a). The Ash Pond is 
considered to have representative flow conditions for the Site. Maps depicting groundwater flow 
direction inferred from groundwater elevation contour maps are presented in Appendix C. 
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The major components of the hydrogeological conceptual site model (CSM) for the Ash Pond 
(SCS 2018a) include the following: 

• Stratigraphy (see geologic profiles presented in Appendix B): complex lithologic sequences of 
shale, mudstone, sandstone, and coal seams separated by sandstone beds with lesser 
amounts of claystone and mudstone with significant vertical and horizontal heterogeneity due 
to depositional environment. 

• Uppermost Aquifer (Pratt Coal group and Pratt to Cobb Coal group transition): described 
locally as the Pottsville aquifer; depth to the uppermost aquifer ranges from 30 to 240 feet 
below ground surface (bgs); aquifer is generally considered confined due to large 
permeability contrasts within the Pottsville Formation; groundwater yield is generally via 
interconnected fractures, bedding planes, and coal seams; groundwater yield is often 
insufficient for low-flow purging of monitoring wells; successful wells generally yield between 
0.01 and 0.4 gallons per minute. 

• Based on testing performed at the Site, the horizontal hydraulic conductivity of the Pottsville 
Formation ranges from 6.0 × 10-7 to 6.0 × 10-3 centimeters per second (cm/sec; SCS 2018b). 

Groundwater flow characteristics are as follows: 

• Groundwater flow occurs primarily by means of fracture flow, where groundwater flows along 
more conductive discontinuities in the rock mass such as high-angle fractures and bedding 
planes. 

• Fractures at the Unit are typically high angle to near vertical (75° to 88°). 
• Bedding planes at the Unit are near flat lying, with dips ranging from 0° to 6° toward the 

south. 
• Paired well locations and heat pulse flowmeter logging indicate that downward vertical flow is 

an important component of groundwater flow within the uppermost aquifer at the Unit. 
• Complex lithostratigraphy, sharp permeability contrasts, and the fractured nature of the 

Pottsville Formation contribute to vertical groundwater flow at the Unit. 
• Horizontal hydraulic conductivity values in the uppermost aquifer are typically in the range of 

10-5 to 10-4 cm/sec with an average of 6.15 × 10-4 cm/sec (1.74 feet per day). 
• Groundwater flows radially away from the Unit, and the flow velocities are estimated to range 

from 0.33 to 3.14 feet per day. 
• In general, groundwater elevation data indicate water levels tend to be higher in the early 

spring and lower during the fall and winter seasons. 
• Groundwater elevations fluctuate in response to rainfall. Seasonal variations of 0.2 to 14.0 feet 

are typical. Fluctuations are typically greater in magnitude in wells to the south. Piezometers 
PZ-16, PZ-18, and PZ-22 installed in the American Seam display uniform variations with 
respect to one another and level changes on the order of 20 feet over the monitoring period. 
The groundwater response in these locations show that the American Seam and Maxine Mine 
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are hydraulically disconnected from the uppermost aquifer at the Unit. A typical Ash Pond 
potentiometric surface map is shown in Appendix C. 

The major components of the hydrogeological CSM for the Gypsum Pond (SCS 2018c) include the 
following: 

• The Unit is directly underlain by bedrock belonging to the Pratt Coal group. In general, the 
Pratt group consists of mudstone, shale, fine-grained sandstone, and interbedded coal. 

• Much of the narrow valley the Gypsum Pond occupies was strip mined for the Pratt Seam, and 
some of this area has seen the American Seam underground mined. 

• The overburden beneath the Gypsum Pond is dominated by backfilled mine overburden and 
is characterized by weathered shale and sandstone boulders with lenses of fine sediments and 
small amounts of coal fragments and coarse sediments. 

• Where mining did not occur, there may be a shallow layer of mine overburden overlying 
natural overburden materials before transitioning into Pratt Coal group strata. 

• Uppermost Aquifer: beneath the Gypsum Pond, groundwater-producing zones are sparse. 
Where present, two water-bearing zones are identified beneath the Unit as follows: 1) the 
mine overburden/top-of-rock interface; and 2) the underlying Pottsville aquifer. 

• Groundwater Flow Characteristics: groundwater flow is influenced by natural topography, in 
which gravity is the dominant force driving flow. Groundwater flows from higher topographic 
elevations north of the Gypsum Pond to lower topographic elevations to the south. Mine spoil 
layering and complex Pottsville Formation lithofacies contribute to the vertical and horizontal 
heterogeneity present within the aquifer system. This heterogeneity focuses groundwater flow 
along more permeable coal seams, bedding planes, or vertical or subvertical discontinuities in 
the rock fabric. Slug testing provided horizontal hydraulic conductivities for the uppermost 
aquifer between 0.46 cm/sec and 2.47 × 10-4 cm/sec. A typical potentiometric surface map for 
the Gypsum Pond area is presented in Appendix C. 

Geologic cross sections for the landfills are included in Appendix B. The major components of the 
hydrogeological CSM for BALF, CCR Landfill, and Gypsum Landfill include the following (SCS 2018d): 

• Strip mining was conducted over a large portion of the landfills down to the American Seam. 
As a result, the overburden is dominated by backfilled mine spoil materials and is 
characterized by a heterogeneous mixture of weathered shale and sandstone boulders with 
lenses of fine sediments and small amounts of coal fragments and coarse sediments. Geologic 
logs indicate the depth to rock varies significantly, ranging from as little as 5 feet bgs 
(unmined areas) to as much as 155 feet bgs. 

• The upper saturated zone beneath the landfills generally corresponds to the mine 
overburden/top-of-rock interface zone at which the mine spoil overburden transitions to 
bedrock of the Pottsville Formation. The depth of the first saturated zone is generally between 
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105 and 115 feet bgs, with potentiometric surfaces typically rising above the top of the well 
screens. 

• Monitoring wells installed at the mine overburden/top-of-rock interface monitor quality of 
water passing to the Pottsville Formation. The ambient water quality can be variable and 
enriched in trace metals owing to the heterogeneity of mine backfill deposits and mineralogy 
(e.g., clay and sulfide minerals). Based on published data, groundwater quality produced from 
the Pottsville Formation can be characterized by high concentrations of sulfate, iron, and 
other trace metals. Trace metals in Pottsville Formation groundwater are associated with 
sulfide minerals contained in organic-rich strata and siliceous/carbonate healed fractures and 
joints. Trace element enrichment is likely the result of migrating hydrothermal fluids 
generated during the late Paleozoic Allegheny orogeny. Arsenic, antimony, molybdenum, 
selenium, copper, thallium, and mercury are naturally elevated in Black Warrior Basin coal 
strata (Diehl et al. 2004). 

• The Pottsville aquifer is the uppermost aquifer beneath the landfills for groundwater 
monitoring purposes and primarily comprises Pennsylvanian Age sandstones, shales, 
conglomerates, and coal. 

• Recharge to the Pottsville Formation is primarily through infiltration of precipitation and, to a 
lesser extent, surface water flows at hydraulically favored locations. Recharge is 
accommodated by fracture-enhanced permeability. Recharge zones into the Pottsville 
Formation also include geologic structures such as fault zones or systematic fold axes. 

• Slug testing provided horizontal hydraulic conductivities for the uppermost aquifer between 
5.11 × 10-3 cm/sec and 2.47 × 10-4 cm/sec. The average hydraulic conductivity value derived 
from slug testing is 2.83 × 10-3 cm/sec or 8.01 feet per day. 

• Groundwater flows from higher topographic elevations north of the Site to lower topographic 
elevations to the south and generally toward the Mulberry Fork of the Black Warrior River 
(Appendix C). 

1.5 Nature and Extent of Groundwater Exceedances 
Based on groundwater monitoring performed pursuant to the federal CCR rule and ADEM’s rules, 
arsenic, lithium, and molybdenum have been identified in Site groundwater at concentrations 
exceeding the groundwater protection standard (GWPS). Figures 2 through 4 depict the extent of the 
arsenic, lithium, and molybdenum exceedances at the Ash Pond, Gypsum Pond, and BALF, 
respectively, based on recent delineation data. The geologic sections in Appendix B show 
isocontours of constituents of interest (COIs) in relation to site stratigraphy and demonstrate the 
interpreted vertical distribution in section view. 

As shown in Figure 2, at the Ash Pond, lithium concentrations at statistically significant levels (SSLs) 
occur across the northern and southern portions of the Unit, while arsenic and molybdenum SSLs are 
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constrained to smaller areas only at the northern portion of the Unit. As shown in Figures 3 and 4, 
respectively, SSLs of lithium at the Gypsum Pond and arsenic at BALF are constrained to isolated 
areas. Also, since the Gypsum Pond is lined (SCS 2018e), the elevated lithium may be naturally 
occurring. Elevated arsenic is reported to occur naturally in Black Warrior Basin Paleozoic rocks such 
as those underlying BALF (Diehl et al. 2004). Geologic cross sections presented in Appendix B include 
isoconcentration lines depicting GWPS exceedances referenced to Site stratigraphy. 

An alternate source demonstration (ASD) was prepared for arsenic at BALF and submitted to ADEM 
in June 2019. The ASD provided multiple lines of evidence that arsenic is naturally occurring and not 
related to BALF (SCS 2019a). ASDs were also prepared for lithium at the CCR Landfill (SCS 2019b) and 
Gypsum Landfill (SCS 2019c) and submitted to ADEM in 2018 and 2019, respectively. Each provided 
evidence that elevated lithium is a result of the presence of mine spoils and natural groundwater 
chemistry variability not accounted for by statistics. ADEM has not yet approved any of the 
submitted ASDs; therefore, semiannual assessment monitoring has continued at each Unit. Upon 
approval, the proposed groundwater remedy and subsequent monitoring performance standards will 
be adjusted accordingly. 



 

Groundwater Remedy Selection Report 7 December 2021 

2 Groundwater Remedy Selection Process 
Groundwater remedy selection has occurred in the following two stages: 1) completing an 
Assessment of Corrective Measures (ACM) to identify potentially feasible remedies for the Site after 
the initial determination that GWPSs have been exceeded (Anchor QEA 2020a); and 2) evaluating 
potential remedies to develop this specific remedy plan. 

2.1 Assessment of Corrective Measures 
In February 2020, a revised ACM was prepared to address GWPS exceedances at each of the five 
Units. The ACM was prepared pursuant to USEPA’s CCR rule (40 CFR § 257.96), ADEM’s Admin. Code 
r. 335-13-15, and an Administrative Order issued by ADEM (AO 18-096-GW) to evaluate potentially 
feasible groundwater corrective measures for the occurrence of arsenic, lithium, and molybdenum in 
groundwater (Anchor QEA 2020a). The ACM was the first step in developing a long-term corrective 
action plan to address GWPS exceedances identified at the Site. 

As described in the ACM, the following remedies were considered as potentially feasible 
groundwater corrective measures for each Unit: 

• Monitored natural attenuation (MNA) 
• Hydraulic containment (pump-and-treat) 
• Geochemical manipulation via injection of treatment solutions 
• Permeation grouting 

As part of the ACM, some potential remedies were eliminated from consideration because they were 
technically infeasible or not applicable to the Site. Specifically, permeable reactive barrier walls and 
vertical barrier walls would need to be installed deep into bedrock, which is not technically feasible. 
Due to its shallow depth of effectiveness, phytoremediation is not applicable at the Site. Since 
submittal of the ACM, desktop studies, field work, and laboratory studies have been performed to 
evaluate potential corrective measures for the Site. Results of these studies are summarized in the 
semiannual remedy selection progress reports (Anchor QEA 2020b, 2020c). 

2.2 Remedy Performance Standards 
The ACM was only the first step in the process for developing a groundwater remedy. The CCR rule 
contemplated that multiple potential remedies would be identified as potentially effective at 
achieving the corrective action objectives outlined in 40 CFR § 257.97(b) and ADEM Admin Code 
r. 335-13-15-.06(8)(b). Thus, following the ACM, remedial options were evaluated to identify a 
remedy plan that meets the five performance criteria listed in 40 CFR § 257.97(b) and ADEM 
Admin. Code r. 335-13-15-.06(8)(b). As required in the rules, a remedy must do the following: 

1. Be protective of human health and the environment. 
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2. Attain applicable GWPSs as specified in the CCR rule. 
3. Control the source(s) of the release to reduce or eliminate, to the extent feasible, further releases 

of Appendix IV to 40 CFR Part 257 constituents into the environment. 
4. Remove from the environment as much of the contaminated material that was released from 

the CCR unit as is feasible, considering factors such as avoiding inappropriate disturbances of 
sensitive ecosystems.2 

5. Comply with any relevant standards (i.e., all applicable Resource Conservation and Recovery Act 
[RCRA] requirements) for management of wastes generated by the remedial actions. 

2.3 Remedy Selection Considerations 
In selecting a remedy plan to meet the above performance criteria, consideration factors are set forth 
in 40 CFR § 257.97(c) and ADEM Admin. Code r. 335-13-15-.06(8)(c) to weigh which option(s) may be 
most appropriate based on site-specific conditions. These factors include the following: 

1. The long- and short-term effectiveness and protectiveness of the potential remedy(s), along 
with the degree of certainty that the remedy will prove successful based on consideration of the 
following 

i. Magnitude of reduction of existing risks 
ii. Magnitude of residual risks in terms of likelihood of further releases due to CCR 

remaining following implementation of a remedy 
iii. The type and degree of long-term management required, including monitoring, 

operation, and maintenance 
iv. Short-term risks that might be posed to the community or the environment during 

implementation of such a remedy, including potential threats to human health and the 
environment associated with excavation, transportation, and re-disposal of containment 

v. Time until full protection is achieved 
vi. Potential for exposure of humans and environmental receptors to remaining wastes, 

considering the potential threat to human health and the environment associated with 
excavation, transportation, re-disposal, or containment 

vii. Long-term reliability of the engineering and institutional controls 
viii. Potential need for replacement of the remedy 

2. The effectiveness of the remedy in controlling the source to reduce further releases based on 
consideration of the following factors: 

 

2 The preamble to the CCR rule explains that this requirement is “more directly related to remediation of contamination associated 
with a release, such as from a collapse or structural failure of a CCR unit,” not a release to groundwater (80 Federal Register 21302, 
21407 [April 17, 2015]). The 40 CFR § 257.97(b)(4) remedial objective is not applicable to the groundwater corrective action for the 
Site, but it is included here for completeness when referencing the rule requirements. Because there was no release of material as 
contemplated by the rule, this requirement is not evaluated as a performance standard for the proposed remedy. 
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i. The extent to which containment practices will reduce further releases 
ii. The extent to which treatment technologies may be used 

3. The ease or difficulty of implementing a potential remedy(s) based on consideration of the 
following types of factors 

i. Degree of difficulty associated with constructing the technology 
ii. Expected operational reliability of the technologies 
iii. Need to coordinate with and obtain necessary approvals and permits from other 

agencies 
iv. Availability of necessary equipment and specialists 
v. Available capacity and location of needed treatment, storage, and disposal services 

4. The degree to which community concerns are addressed by a potential remedy(s) 

None of the factors identified in 40 CFR § 257.97(c) and ADEM Admin. Code r. 335-13-15-.06(8)(c) are 
given greater weight over others. After balancing the various factors, the rules provide facilities with 
discretion in selecting the final remedy plan, so long as it will achieve the remedial objectives in 
40 CFR § 257.97(b) and ADEM Admin. Code r. 3351315.06(8)(b). Therefore, more technically or 
mechanically complex and aggressive approaches may not be the most suitable remedy option. 

The CCR rules do not establish a set time frame for a facility to evaluate potential remedies and 
develop a final remedy plan. 40 CFR § 257.97(a) and ADEM Admin. Code r. 335-13-15-.06(a) require 
an owner or operator to select a remedy “as soon as feasible,” and 80 Federal Register 21407 
explains USEPA declined to set a specific time frame for selecting a remedy because sites vary in 
complexity. 

2.4 Remedy Evaluation 
As discussed in Section 2.1, the ACM identified potentially feasible remedies for groundwater 
corrective measures for the Site. Sections 2.4.1 through 2.4.4 provide details regarding the evaluation 
of each remedy relative to the considerations listed in 40 CFR § 257.97(c) and ADEM Admin. Code 
r. 335-13-15-.06(c). Since the geologic conditions at each disposal Unit at the Site are the same, and 
constituents exceeding GWPSs are categorically similar, the following evaluations pertain to each of 
the five Units addressed by this report. 

2.4.1 Permeation Grouting 
Permeation grouting was evaluated relative to the considerations listed in 40 CFR § 257.97(c) and 
ADEM Admin. Code r. 335-13-15-.06(c) and is retained as part of the planned remedy for the 
Ash Pond. At the Ash Pond, permeation grouting would be performed using cement-based grout to 
fill void spaces and fractures in weathered and intact rock to greatly reduce permeability and 
resultant impacted groundwater flow. Permeation grouting, which is a fractured rock corollary to a 
conventional vertical barrier wall, impedes groundwater flow and helps prevent migration of COIs 
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away from the source area and facility boundary. Slower groundwater travel times should aid MNA 
because slower travel times allow more time for attenuation mechanisms to operate. 

Near the Ash Pond, permeation grouting is proposed for areas with higher concentrations of COIs 
and would be effective over the short and long terms. Based on the remedy selection considerations, 
permeation grouting is a viable and effective alternative for the Ash Pond. 

At the Gypsum Pond (Figure 3), BALF (Figure 4), CCR Landfill, and Gypsum Landfill, a review of GWPS 
exceedances at these Units indicates that exceedances occur in isolated areas (or are naturally 
occurring as demonstrated by ASDs). A linear corrective action, such as a grout wall formed by 
permeation grouting, is not an effective means for addressing isolated areas. Therefore, permeation 
grouting is not proposed as a component of the groundwater corrective action for these units. 

2.4.2 Monitored Natural Attenuation 
MNA was evaluated relative to the considerations listed in 40 CFR § 257.97(c) and ADEM 
Admin. Code r. 335-13-15-.06(c) and is proposed to be part of the planned remedy for each Unit. 
Extensive geochemical and related studies demonstrate that MNA is a viable corrective action for 
groundwater impacts observed at each of the five Units at the Site. The preponderance of evidence 
indicates that Site conditions meet USEPA’s evaluation criteria for the use of MNA, specifically the 
following: 

• The area of impacts is stable or shrinking. 
• Mechanisms for attenuation have been identified. 
• The attenuating mechanisms will stabilize the COIs. 
• There is sufficient aquifer capacity for attenuation. 
• The time to achieve GWPSs is reasonable as compared to that of other corrective action 

alternatives. 

The ACM identified alternative corrective measures, which is the last criterion should MNA not 
perform as expected. Permeation grouting is proposed in areas with higher concentrations of COIs in 
groundwater at the Ash Pond; therefore, MNA is one component of corrective action, rather than a 
stand-alone remedy. The Monitored Natural Attenuation Demonstration report is included as 
Appendix D. 

2.4.3 Geochemical Manipulation via Injection of Treatment Solutions 
Geochemical manipulation via injections may be a viable remedial technology but is not currently 
selected because it has not been proven in field applications for effective treatment of inorganic 
constituents in fractured rock settings. Treatment solutions have been proven effective for arsenic in 
both laboratory treatability studies and field applications in sand aquifers, as well as for lithium and 
molybdenum in laboratory treatability studies (Anchor QEA 2017, 2018, 2019c, 2019d; EPRI 2021). 
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Injection treatments require that sufficient quantity of treatment solution be introduced into the 
aquifer and distributed adequately to capture the mass of COIs; implementation techniques have not 
yet been tested for treatment of inorganic constituents in fractured rock aquifers. Related to 
distribution, injection treatment for inorganic constituents relies on creating solid particles in situ 
that incorporate COIs in their mineral structures and capture COIs on their surfaces (sorption). The 
solids created from injection treatment may clog the relatively narrow fractures in rock such that 
distribution of treatment solution is not adequate. Geochemical manipulation via injections may be 
considered for further analysis if the selected technologies do not perform as expected (which is 
unlikely). 

2.4.4 Hydraulic Containment (Pump-and-Treat) 
Based on the remedy selection considerations, hydraulic containment is not recommended for the 
Site because the long- and short-term effectiveness and degree to which the approach would be 
successful are uncertain. Furthermore, compared to other alternatives, hydraulic containment would 
be very difficult to implement, operate, and maintain over the long term. In summary, hydraulic 
containment is not being considered for the Site for the following reasons (in no order of 
importance): 

• Requires drilling a relatively high number of extraction wells relatively deep (up to 250 feet) in 
bedrock 

• Uncertainty that the wells would intersect enough permeable (water-bearing) fractures to 
effectively capture and contain the impacts 

• Inefficiency of the system extracting and treating high volumes of unimpacted water 
concurrent with impacted groundwater 

• Difficult long-term operation and maintenance requirements 
• Long time required to achieve GWPSs, likely beyond the post-closure period of 30 years 
• Low sustainability (excessive use of resources) 

One notable area with COIs in groundwater is north of the Ash Pond dam near the Mulberry Fork. An 
effective hydraulic containment (pump-and-treat) system in this area would likely pull water from the 
river into pumping wells and, ultimately, into the water treatment system. Treating large volumes of 
unimpacted groundwater would be inefficient and time-consuming and not contribute to achieving 
GWPSs. 

Many pumping wells, extensive piping, and a water treatment system would be required to 
implement pump-and-treat at the Site. Depending upon fracture spacing and orientation, a high 
number of relatively deep wells (based on depths of COIs) would be required. For example, near-
vertical fractures, as is typical for the area, would require close spacing of wells to intersect sufficient 
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water-bearing fractures to extract impacted groundwater as compared to porous media, which has 
greater interconnectivity. 

Pump-and-treat systems typically have high operation and maintenance requirements (USEPA 2002). 
These include keeping the wells, pumps, piping, and water treatment system in working order and 
replacing components as needed. Fouling of well screens and piping is not uncommon in pump-
and-treat systems. Pumping wells often require cleaning; rehabilitation; and, under the most adverse 
conditions, periodic replacement of the wells due to fouling. Pumps and components of the water 
treatment system will need to be replaced periodically. In addition, water treatment for the three 
COIs at the Site will require an ongoing supply of water treatment chemicals such as ferric chloride 
and sodium hydroxide (for pH adjustment) and will produce significant volumes of sludge that will 
require dewatering and proper disposal. Water treatment for lithium may require reverse 
osmosis (RO). RO produces a significant amount of reject water, where the COIs are concentrated. 
RO reject water will likely require treatment (such as evaporation) and may produce a solid waste 
that requires disposal. Water treatment systems usually require an operator. 

Hydraulic containment (pump-and-treat) will likely not offer any time advantage to achieving GWPSs 
over permeation grouting and MNA due to the slow release of COIs from the aquifer solids such as 
iron oxides in weathered rock or fracture fillings. As described in Appendix D, COIs are adhered to 
relatively stable solids, such as iron oxides, in the aquifer. These attenuating solids will release COIs 
to the groundwater very slowly (if at all) through time. To remove even very small amounts of the 
COIs from the solids, many pore volumes (possibly hundreds) of water would need to be passed over 
the attenuating solids. Passing this number of pore volumes over the aquifer solids would take 
decades. The long time period and resultant small concentrations in pumped groundwater produce 
large volumes of water requiring treatment for very small amounts of COIs. Natural attenuation is 
occurring at the Site, and pump-and-treat would operate against (essentially try to reverse) the 
natural processes already occurring. Pump-and-treat systems for inorganic constituents such as the 
COIs at the Site typically operate for decades (SCS 1997; Geosyntec 2021), some with no end in sight. 

Pump-and-treat is also one of the least sustainable groundwater corrective actions, as it requires 
extensive resources to implement and operate. These resources are expended for decades and 
include raw materials for the infrastructure, ongoing electricity use, water treatment chemicals, water 
treatment system operation, pump replacement, well redevelopment and maintenance, equipment 
maintenance, and laborers for monitoring and maintenance. 
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3 Selected Groundwater Remedy 
Since submittal of the revised ACM in February 2020 (Anchor QEA 2020a), extensive investigations 
have been performed to select effective corrective measures for COIs in groundwater at the Site. 
Semiannual and annual status reports regarding investigation and evaluation have been submitted 
to ADEM and posted to the Site’s CCR compliance webpage. Based on investigations and evaluation, 
the following combination of corrective measures are proposed to address GWPS exceedances at the 
Site: 

• Source control 
‒ Ash Pond 

• Dewater and consolidate the Unit footprint by approximately 35%. 
• Install a low-permeability geosynthetic cover system over the consolidated 

footprint. 
‒ Gypsum Pond 

• Remove gypsum, liner, and underlying granular layer. 
• Modify embankments so the pond no longer impounds water. 

‒ BALF 
• Consolidated the footprint of the Unit by approximately 52%. 
• Installed a low-permeability geosynthetic cover over the consolidated footprint. 

‒ CCR Landfill and Gypsum Landfill 
• Designed and constructed with a composite liner system consisting of synthetic 

and soil liner materials 
• Permeation grouting (Ash Pond) 

‒ Emplace in areas of relatively high COIs in groundwater, e.g., immediately north of the 
dam. 

‒ Create a cutoff wall to prevent migration of COIs from the facility boundary. 
• MNA (Ash Pond, Gypsum Pond, BALF, CCR Landfill, and Gypsum Landfill) 

‒ Establish no-exceedance boundary monitoring. 
‒ Monitor concentration reduction and natural attenuation mechanisms. 

• Adaptive site management (Ash Pond, Gypsum Pond, BALF, CCR Landfill, and Gypsum 
Landfill) 

‒ Routinely evaluate remedy system performance. 
‒ Measure performance against interim performance standards (adaptive triggers). 
‒ Systematically re-evaluate remedy system performance against adaptive triggers. 

Table 1 provides a summary of the groundwater remedy components proposed for each Unit. Also 
included in Table 1 is a summary of the liner systems at the Gypsum Pond, CCR Landfill, and Gypsum 
Landfill, and a summary of outstanding ASDs. 
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The selected remedies meet the four performance standards of 40 CFR § 257.97(b) and ADEM 
Admin. Code r. 335-13-15-.06(8)(b) and will achieve the following: 

• Be protective of human health and the environment. 
• Attain the GWPS specified in the rules. 
• Control the source of release to reduce or eliminate, to the extent feasible, further releases to 

the environment. 
• Comply with any relevant standards (i.e., all applicable RCRA requirements) for management 

of wastes generated by the remedial actions. 

As required by 40 CFR § 257.97(a) and ADEM Admin. Code r. 335-13-15-.06(8)(a), Sections 3.1 
through 3.3 describe the selected remedies. 

3.1 Source Control 

3.1.1 Ash Pond 
Closure of the Ash Pond will be accomplished by dewatering, consolidating the footprint to a smaller 
area, and capping the CCR with a final cover system (APC 2020). The proposed corrective action 
strategy incorporates the closure of the Unit, which will effectively control the source of CCR 
constituents to groundwater by removing free liquid from the CCR, reducing the area of the Unit 
footprint, and capping the CCR in place to prevent further stormwater infiltration. Specifically, the 
design for the Unit closure calls for dewatering and consolidating the CCR material from the current 
footprint of approximately 420 acres to an area of approximately 274 acres. New containment 
structures will be constructed at the northern end of the capped area and incorporate a leachate 
control and collection system. A final cover system will be installed to limit the infiltration of surface 
runoff into the closed CCR footprint, and stormwater will be managed in a series of channels and 
spillways. Ash Pond closure activities began in 2019. Figures 5 and 6 are conceptual cross sections 
that show the planned closure strategy at the Ash Pond. 

Excavating and subsequent placement of CCR could result in temporary releases of COIs due to 
physical disruption and, possibly, geochemical changes (e.g., temporary introduction of oxygen). 
Dewatering will also produce changes in groundwater flow. Therefore, geochemical and groundwater 
flow disequilibria are expected during and, likely, for a few years after closure. Until the new flow and 
geochemistry equilibria are established, temporary increases in COI concentrations may be observed 
in some wells. 

3.1.1.1 Dewatering and Consolidation 
As part of closure, the Ash Pond will be dewatered sufficiently to begin removal of the free liquids 
and provide a stable base for the construction of an ash containment structure for the consolidated 
footprint, ash outside the consolidated footprint will be removed, and the final cover system will be 
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constructed. CCR will be dredged or excavated from the area outside the consolidated footprint, 
transported, and placed in the consolidated footprint to create a subgrade for the final cover system. 
Excavation will include removing all visible CCR and over excavating into the subgrade soils. 
Removing free liquids will reduce the volume of water available to migrate from the Ash Pond during 
and post closure, and will minimize hydraulic head within the pond, thereby reducing migration of 
COIs from the Ash Pond. 

Consolidation of the horizontal footprint by approximately 35%, from 420 acres to approximately 
274 acres, will reduce the CCR surface area potentially exposed to groundwater, thereby reducing the 
leaching potential of COIs to groundwater. 

3.1.1.2 Containment Structures 
The Ash Pond was originally formed by construction of a series of incremental raises to the cross-
valley dam, which was originally constructed as a rockfill structure across Rattlesnake Creek in 1953 
using local borrow and quarried materials. The closure design configuration removes CCR from the 
northern portions of the Unit adjacent to the existing containment dam and, as such, requires the 
design and construction of a new containment structure. 

The closure design is based on the containment of CCR with the construction of a new containment 
structure at the northern end of the capped area. This containment structure will provide long-term 
stability to the ash stack and will be constructed of a combination of engineered earth and rock fills. 

The closure also incorporates a leachate control and collection system consisting of a sump and 
conveyance system at the downgradient limit of the closure. Leachate within the closed CCR unit will 
be captured in the constructed leachate collection system above the low-lying backfill and upstream 
toe of the containment dam and conveyed to a treatment system via a sump and lift station, further 
decreasing the chance of COI migration into groundwater. 

3.1.1.3 Final Cover System (Cap) 
Once the final grades have been achieved, a cover system will be installed to limit the infiltration of 
surface runoff into the closed CCR unit, and stormwater will be managed in a series of channels and 
spillways. Managing water is a critical aspect of this closure due to the size of the watershed, 
magnitude of annual rainfall, and significant volumes and flow rates of water involved. Due to the 
general topography of the Unit, diverting stormwater from the contributing drainage areas away 
from the cap is not feasible and will have to be managed on the cap post closure. Once the final 
grades have been achieved, and the final cover is installed, stormwater will be managed in a series of 
channels and spillways. 

The final cover will be constructed to “control, minimize or eliminate, to the maximum extent 
feasible, post-closure infiltration” of stormwater into the closed CCR unit, which will mitigate 
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potential releases of COIs to groundwater. The final cover system is designed to prevent the future 
impoundment of water and includes measures to prevent infiltration and sloughing and minimize 
erosion from wind, water, settling, and subsidence. The final cover system is designed in accordance 
with 40 CFR § 257.102(d)(3)(i) and (ii) and ADEM Admin. Code r. 335-13-15-.07(3)(d)3.(ii) to minimize 
maintenance after closure of the CCR unit. Current design for the cover consists of a three-
component system composed of an infiltration layer of a minimum of 18-inch-thick earthen material, 
an erosion-prevention layer providing a minimum of 6 inches of earthen fill and vegetation, and a 
polyethylene geomembrane liner with a minimum thickness of 40 mil. The geomembrane in the 
system provides an impermeable barrier. Final design will ensure the disruption of the integrity of the 
final cover system is minimized through a design that accommodates settlement and subsidence, in 
addition to providing an upper component for protection from wind or water erosion. The final cover 
system will have a permeability of 10-5 cm/sec or less (APC 2020). 

3.1.1.4 Closure Schedule 
Closure activities for the Ash Pond are outlined in the schedule presented in Figure 7. The Ash Pond 
is currently undergoing closure in accordance with ADEM Admin. Code r. 335-13-15-.07(3)(d) and 
40 CFR § 257.102(d) and no longer receives CCR. Final capping and closure in place of the Ash Pond 
is expected to be completed in late 2030. 

3.1.2 Gypsum Pond 
Source control at the Gypsum Pond will be accomplished by complete removal of the CCR material 
from the Unit and regrading of the area as needed to facilitate stormwater management. Closure 
activities are planned to begin in 2022. 

3.1.2.1 Bottom Liner 
The Gypsum Pond is lined with a 60-mil HDPE geomembrane liner, which was installed after existing 
soils/mine spoils were graded, the subgrade proof rolled, and a granular fill placed beneath the liner. 
The liner is expected to continue reducing the potential for source contributions to groundwater 
during closure activities. 

3.1.2.2 CCR Removal 
The Gypsum Pond is being closed by removal of CCR in accordance with 40 CFR § 257.102(c) and 
ADEM Admin. Code r. 335-13-15-.07(3)(c) (APC 2019). The proposed corrective action strategy 
incorporates the closure of the Unit, which will effectively remove the potential source of CCR 
constituents to groundwater. Figure 8 presents a timeline of the planned closure. 

The Gypsum Pond contains approximately 600,000 cubic yards of CCR with a current pond footprint 
of approximately 18 acres. After closure, the embankments will be modified so the pond no longer 
impounds water. 
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The closure consists of excavation of CCR from above the existing HDPE liner, followed by removal of 
the HDPE liner and underlying 12-inch layer of granular material that consists primarily of bottom 
ash. During closure, the Gypsum Pond will be progressively dewatered as required to facilitate 
closure by removal. Water from the Gypsum Pond will continue to be directed to the lower ponds. 
Water will be returned to the plant for treatment in the wastewater treatment facility. Once the 
Gypsum Pond is closed through the removal of the gypsum, liner, and underlying granular layer, 
decommissioning of the lower sedimentation pond, clear pool, and emergency storage pond will 
take place. This will involve removing any sediment and the HDPE liners. This area will then be 
regraded for management of stormwater runoff for the closed facility. 

3.1.2.3 Closure Schedule 
Closure activities for the Gypsum Pond are outlined in the schedule presented in Figure 8. The 
Gypsum Pond is currently undergoing closure in accordance with ADEM Admin. Code 
r. 335-13-15-.07(3)(c) and 40 CFR § 257.102(c). Final construction activities and site restoration are 
expected to be complete in 2023. 

3.1.3 Bottom Ash Landfill 
Source control measures at BALF were completed by the consolidation and closure of the Unit. The 
Notice of Closure Completion for BALF was submitted on December 3, 2020. BALF was closed by 
consolidation and capping the CCR in place to prevent stormwater infiltration. This facility is a landfill 
that contained dry stacked material; therefore, dewatering, as typically required at impoundments, 
was not needed to facilitate closure. 

3.1.3.1 Consolidation 
As part of closure, BALF was consolidated from an area of approximately 56 acres to an area of 
approximately 27 acres. The consolidated footprint occupies an area where dry stacking of ash had 
taken place for several years, so the area was dry and stable. The groundwater level is approximately 
40 feet or more below the consolidated footprint. 

3.1.3.2 Final Cover 
The final cover system for BALF is composed of a composite cover system incorporating a 60-mil 
HDPE geomembrane overlain with a geocomposite, both covered with 18 inches of protective soil 
and 6 inches of topsoil. This cover system meets the requirements of 40 CFR § 257.102(d)(3)(i)(I) 
and (II) and ADEM Admin. Code r. 335-13-15-.07(3)(d)3.(i)(I) and (II). Infiltration of liquids is 
prevented by the presence of both an 18-inch infiltration/protective layer and the 60-mil HDPE 
geomembrane. A minimum 6-inch erosion layer of soil capable of sustaining native plant growth 
covers the infiltration layer and provides erosion protection for the final cover system. Sloping of the 
final cover system promotes drainage of runoff from the area and further minimizes potential for 
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infiltration. The final cover system was installed over the consolidated area, eliminating direct 
exposure of CCR to the surrounding environment and limiting the likelihood of a release of CCR 
constituents to groundwater. 

3.1.4 CCR Landfill and Gypsum Landfill 
Source control at the CCR Landfill and Gypsum Landfill is accomplished by the construction of the 
liner systems and operation of the facilities as dry ash landfills. These Units are currently operating, 
and closure is not scheduled. 

Each of these Units were designed and constructed with a composite liner system consisting of 
synthetic and soil liner materials. The liner systems consist of a 60-mil HDPE geomembrane overlying 
a geosynthetic clay liner having a maximum permeability on the order of 1 x 10-9 cm/sec. The 
geosynthetic clay liner is underlain by at least 12 inches of compacted clay having a maximum 
permeability of 1 x 10-5 cm/sec. The installation of the liner system was performed in accordance with 
the requirements of ADEM Admin. Code r. 335-13-4-.18. The facility has been designed and 
constructed to maintain a minimum of 5 feet of separation between the bottom of the liner system 
and the highest measured groundwater level (SCS 2018e). The liners reduce the potential for source 
contributions to groundwater. 

3.2 Permeation Grouting 
Permeation grouting is a selected remedy for the Ash Pond. The intent of permeation grouting is to 
create a virtually impermeable wall to stop the flow of impacted groundwater away from the Unit. 
The wall is created by filling fractures, bedding planes, and other void spaces in the rock with cement 
grout. Permeation grouting has been performed successfully at the Site for civil engineering 
purposes. 

As shown in Figure 9, permeation grouting is proposed along the north side of the Ash Pond, just 
below the current dam. To determine the effectiveness and refine the implementation process of 
permeation grouting at the Ash Pond, a pilot test will be performed for approximately 150 feet in the 
vicinity of wells GS-AP-MW-7V, GS-AP-MW-6D, and GS-AP-MW-6S to a depth of approximately 
200 feet bgs. A detailed pilot test plan will be prepared prior to implementation of the permeation 
grouting pilot test. However, the pilot test is expected to contain the components as described 
below or similar components. The horizontal and vertical extent of the full-scale permeation grouting 
program are dependent on further evaluation and the results of the pilot test. 

The location and depth of the grouting pilot test was selected based on relatively high 
concentrations of COIs along flow paths such that a linear treatment would be effective and be 
protective of surface water. 
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The grouting pilot test that will be used at the Site is based on an ongoing proof-of-concept field 
demonstration at APC’s Logan Martin Dam, which was approved by civil and geotechnical engineers 
at the Federal Energy Regulatory Commission. The proposed pilot study utilizes the most current 
techniques for permeation grouting developed by the team of experts emplacing a grout wall at the 
Logan Martin Dam site in Vincent, Alabama. 

Grouting programs typically include the drilling and testing of primary grout holes, followed by the 
injection of cement-based grout. Primary grout holes are drilled on a prescribed spacing, then 
secondary holes are placed between the primary holes. One measure of success of the grouting 
program is the reduction in permeability (as measured by packer hydraulic conductivity tests) in the 
secondary holes, and resultant less grout injection into the secondary holes, as compared to the 
primary holes. In addition, a grout wall typically consists of more than one row of grout holes as 
shown in Figure 10. 

Both low- and high-mobility grout will be utilized in the pilot test program to ensure adequate filling 
of spaces in the rock and a resulting wall that is as impermeable as possible. The reactive ingredient 
in both grouts is Portland cement. Low-mobility grout typically contains sand to increase its viscosity, 
limit its distance of travel, and fill larger spaces in the rock. High-mobility grout does not contain 
sand, can penetrate smaller spaces (e.g., smaller fractures) in the rock, and will travel greater 
distances from the grout hole. Other ingredients may be added to the grout to improve its 
properties and serve as fillers. Any additional additives used in the pilot test program will be 
determined to be environmentally acceptable based on their safety data sheets and other 
information. 

Grouting programs are, by nature, adaptive, and this approach is consistent with the adaptive site 
management approach for corrective action at the Site. Though a 150-foot pilot test grout section is 
anticipated, cells within the section will be approximately 40 to 50 feet long. After emplacement of 
each cell, data will be analyzed, and specifications for the next cell will be adjusted accordingly. 

The major measures of success of a grout wall include permeability reduction within the wall and a 
lower potentiometric surface on the downgradient side of the wall after grouting. Reduction in 
groundwater flow will also reduce or eliminate mass flux of COIs away from the closed pond. Slower 
groundwater travel times should aid MNA because slower travel times allow more time for 
attenuation mechanisms to operate. Most grout holes will be drilled using sonic drilling techniques. 
A select number of holes will be cored using wireline techniques to enable logging of rock and 
identification of permeable features. 

All grout holes will be permeability tested using packer tests. Permeability tests may be repeated in 
the same hole after grouting adjacent holes to quantify the permeability reduction during the 
grouting program. In addition, piezometers will be installed upgradient, side-gradient, and 
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downgradient of the grout cells to monitor water levels and potentiometric surfaces. Instruments 
(multiparameter sondes such as Aqua TROLLs) will be installed in select grout holes and piezometers 
to collect continuous water level and pH data. A rise in pH indicates grout influence in the vicinity of 
a grout hole or piezometer due to the influence of the higher pH of Portland cement. A pH rise from 
grouting is expected to be temporary and observed very locally, i.e., in adjacent holes near the grout 
hole during grouting. pH is expected to move back toward pre-grouting (ambient) values after the 
grouting is completed. 

3.3 Monitored Natural Attenuation 
MNA is a selected remedy for each Unit at the Site. MNA has been a component of corrective action 
at RCRA and Comprehensive Environmental Response, Compensation, and Liability Act (Superfund) 
sites since the 1990s. MNA describes a range of physical, chemical, and biological processes in the 
environment that reduce the concentration, toxicity, or mobility of constituents in groundwater. For 
inorganic constituents, the mechanisms of natural attenuation include sorption, dispersion, 
precipitation and coprecipitation, and ion exchange (USEPA 1999, 2007a, 2007b). MNA as a remedial 
alternative is dependent on a good understanding of localized hydrogeologic and geochemical 
conditions and may require considerable information and monitoring over an extended period of 
time. 

USEPA defines MNA as the “reliance on natural attenuation processes (within the context of a 
carefully controlled and monitored site cleanup approach) to achieve site-specific remediation 
objectives within a time frame that is reasonable compared to that offered by other more active 
methods” (USEPA 1999, 2015). An MNA evaluation consists of the following steps or tiers 
(USEPA 2015): 

1. Demonstrate that the area of impacts (plume) is stable or shrinking. 
2. Determine the mechanisms and rates of attenuation. 
3. Determine that the capacity of the aquifer is sufficient to attenuate the mass of constituents in 

groundwater and that the immobilized constituents are stable and will not remobilize. 
4. Design a performance monitoring program based on the mechanisms of attenuation and 

establish contingency remedies (tailored to site-specific conditions) should MNA not perform as 
expected. 

Site conditions are conducive to MNA, and it has the potential to provide a more sustainable, lower-
cost alternative to aggressive remediation technologies such as pump-and-treat. The Electric Power 
Research Institute has prepared a document describing implementation of MNA for 24 inorganic 
constituents, which include most Appendix III and IV constituents (EPRI 2015). 

As described in the guidance documents, attenuation mechanisms can be placed in the following 
two broad categories: 1) physical mechanisms; and 2) chemical mechanisms. Physical mechanisms 
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include dilution, dispersion, flushing, and related processes. Chemical mechanisms include 
adsorption, precipitation, coprecipitation, and ion exchange. At any site, all constituents are subject 
to physical attenuation mechanisms, and those processes must be considered in MNA evaluations. 

When properly implemented, MNA removes constituents from groundwater and immobilizes them 
onto aquifer solids. Decisions to use MNA as a remedy or remedy component should be thoroughly 
supported by site-specific data and analysis (USEPA 1999, 2015). In addition, though not an MNA tier 
per se, source control is presumed to precede MNA implementation. Extensive MNA investigations 
were performed for the Site in 2020 and 2021 and are documented in the MNA demonstration 
report provided in Appendix D. 

3.3.1 Site-Specific MNA Evaluation Summary 
As described in greater detail in Appendix D, the trends observed in concentration versus time and 
concentration versus distance graphs provide evidence that natural attenuation is currently occurring 
in several areas at the Site, even without source control. Concentration versus distance graphs along 
nine upgradient-to-downgradient well transects indicate that arsenic, lithium, and molybdenum 
concentrations are generally decreasing with distance from the respective Unit boundary. 
Concentration versus time trendline analyses indicate that lithium concentrations at the Ash Pond are 
either historically decreasing or are beginning to decrease within the last 2 years. Lithium 
concentrations at the Gypsum Pond (specifically monitoring well GS-GSA-MW-3) are stable. Arsenic 
concentrations have begun decreasing within the last year at GS-AP-MW-7. 

Based on the geochemical investigations, several lines of evidence support multiple attenuating 
mechanisms, depending upon the COIs. The major attenuating mechanisms include the following: 

• Sorption on iron oxides (arsenic and molybdenum) 
• Precipitation of arsenate and molybdate phases (arsenic and molybdenum, respectively) 
• Cation exchange on clays (lithium) 

All COIs are subject to physical attenuation mechanisms such as dispersion and flushing, which will 
contribute to decreased concentrations with time and distance from the Units at the Site. 

Rates of attenuation were determined by extrapolating recent decreasing trends on the 
concentration versus time graphs to the GWPS for areas where decreasing trends were observed. 
Depending on the COI and well (area), MNA alone is estimated to achieve GWPSs within 24 years, 
not considering the benefits of closure and permeation grouting. This time frame is reasonable 
compared to other, more aggressive corrective action technologies, which are not expected to 
achieve GWPSs in less than 24 years. However, due to short-term perturbations in groundwater flow 
and geochemistry due to consolidation (moving CCR) and dewatering, temporary increases in COI 
concentrations may be observed in some wells. 
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Column studies were performed to assess the ability for the aquifer (soil) to chemically attenuate 
COIs and to help determine the stability of the attenuated COIs. Column studies indicate arsenic, 
lithium, and molybdenum are attenuated by aquifer media (residual soils). The attenuation capacity 
of aquifer soils determined from column testing was scaled up to the entire volume of the aquifer 
downgradient of the Unit but within the property boundary. The extrapolation showed attenuating 
capacity of the aquifer greatly exceeds the mass of arsenic, lithium, and molybdenum requiring 
attenuation. 

Selective sequential extraction (SSE) was performed on samples of well solids (precipitates) and soils 
used in the column studies to assess the stability of the attenuated COIs and their host minerals. 
Several of the well solids (precipitates) extracts, particularly lithium, were below detection limits for 
the COIs. Based on available SSE data for well solids (precipitates), arsenic was primarily in the 
F4 (oxidizable) fraction, with some in the F2 (exchangeable) and F5 (residual) fractions; lithium was 
primarily in the F5 (residual) fraction; and molybdenum was primarily in the F4 (oxidizable) and 
F5 (residual) fractions, with some in the F1 (water soluble) and F2 (exchangeable) fractions. For SSE of 
the post-column soils, arsenic was primarily in the F2 (exchangeable) and F5 (residual) fractions, with 
some in the F3 (reducible) and F4 (oxidizable) fractions; all of the lithium was in the F5 (residual) 
fraction; and all of the molybdenum samples were below detection limits. Therefore, arsenic, lithium, 
and molybdenum are expected to remain immobile (not remobilize back into groundwater) because 
they are attenuated primarily in stable mineral phases. 

Reactive transport modeling was performed along simulated fracture pathways in rock and 
demonstrated that the migration of arsenic, molybdenum, and lithium are significantly retarded 
(slower) as compared to a nonreactive constituent such as chloride. The attenuation of arsenic and 
molybdenum is dominated by geochemical reactions near the fracture, while attenuation of lithium is 
dominated by matrix diffusion and cation exchange on clay minerals in the rock matrix. 

3.3.2 Site-Specific MNA Monitoring Program 
Corrective action performance monitoring consists of the following two major components: 
1) monitoring for sitewide corrective action, which would include MNA and the positive benefits of 
source control and permeation grouting at the Site scale; and 2) remedial effectiveness monitoring in 
the areas of grouting. Sitewide monitoring applies to MNA because MNA will be implemented over 
the entire Site. 

Implementation of MNA at the Site will be relatively easy. Most of the wells for MNA are already in 
place, though some additional wells may need to be installed to monitor progress in critical areas. 
The site-specific MNA plan will be composed of the following: 

• A network of sentinel or clean-line monitoring points beyond the extent of GWPS 
exceedances 
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‒ The clean-line network will consist of monitoring wells and surface water sampling 
locations and will be monitored to verify that GWPS exceedances do not occur at or 
beyond the locations. 

• Monitoring wells located within the areas exhibiting GWPS exceedances 
‒ These wells will be monitored to verify attenuation mechanisms, document decreasing 

concentrations, calculate plume mass or mass flux, and provide monitoring data to 
demonstrate MNA effectiveness. 

• A comprehensive data analysis and reporting plan 
• Components of an adaptive site management plan 

A key component of MNA is a detailed monitoring and reporting plan. Pursuant to 
40 CFR § 257.98(a) and ADEM Admin. Code r. 335-13-15-.06(9)(a), a remedy and monitoring program 
must be implemented within 90 days of selecting a remedy. As documented in Appendix D, natural 
attenuation is already occurring at the Site. A comprehensive and specific MNA corrective action 
groundwater monitoring plan will be developed within 90 days of this report. A conceptual summary 
of the anticipated MNA monitoring network is shown in Figures 2 through 4. 

MNA monitoring will primarily be accomplished by sampling MNA monitoring wells and analyzing 
for the following list of constituents on a semiannual basis: 

• Appendix IV constituents 
• General parameters that influence geochemistry such as pH, temperature, oxidation-reduction 

potential, dissolved oxygen, and specific conductivity 
• Natural attenuation indicator parameters specific to the identified attenuation mechanisms 

such as ferrous and ferric iron 

Because MNA does not require design and construction of infrastructure other than new monitoring 
wells, the monitoring can be initiated within 6 months to a year, contingent upon regulatory review 
and approval of the monitoring plan. At least 1 year of groundwater monitoring data post closure is 
recommended to establish baseline conditions and trends. During closure, temporary variations in 
groundwater data are expected due to CCR disruption (excavation and placement within the 
consolidated footprint), dewatering, resultant changes in groundwater flow, and the time required 
for capping to reduce leaching from the CCR. 

The following will be performed to implement the MNA monitoring plan: 

• Begin MNA-specific sampling and analysis using existing monitoring locations. 
• Install additional monitoring wells as needed. 
• Provide the first MNA evaluation monitoring report, considering the changes in groundwater 

chemistry due to closure activities. 
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4 Corrective Action Monitoring Program 
As required by 40 CFR § 257.98(a) and ADEM Admin. Code r. 335-13-15-.06(9)(a), the owner/operator 
must implement the groundwater remedy within 90 days of selecting a remedy, including 
establishing a corrective action groundwater monitoring program. That monitoring program must 
perform the following actions: 1) meet the assessment monitoring requirements of 40 CFR § 257.95 
and ADEM Admin. Code r. 335-13-15-.06(6); 2) document the effectiveness of the remedy; and 
3) demonstrate compliance with the GWPS. A corrective action groundwater monitoring program 
providing site-specific remedy monitoring details will be submitted within 90 days of this 
Groundwater Remedy Selection Report. 

To meet the first requirement of the remedy monitoring program, assessment monitoring of the 
certified groundwater monitoring network must continue pursuant to 40 CFR § 257.96(b) and ADEM 
Admin. Code r. 335-13-15-.06(7)(b). The other two requirements are satisfied by developing a 
remedy-specific performance monitoring program. The corrective action groundwater monitoring 
program for the Site will include the following: 

• Continued assessment monitoring of the certified CCR compliance groundwater monitoring 
network 

• Groundwater monitoring to document remedy system effectiveness 
‒ Source control (dewatering, consolidation, and capping) 
‒ Permeation grouting performance 
‒ MNA 

• Adaptive site management guidelines 
• Sentinel and clean-line boundary monitoring 

‒ Verification of delineation boundaries 
‒ Potential receptor monitoring using risk-based screening levels 

Within 90 days of selecting a remedy, a corrective action groundwater monitoring plan will be 
developed that describes the monitoring program and provides details regarding the following: 

• Sample locations 
• Sampling schedules 
• Monitoring parameters 
• Data analysis methods 
• Adaptive site management evaluation guidelines 
• Reporting and notification requirements 

Following certification of the Site’s groundwater monitoring network, several additional wells were 
installed to perform delineation of GWPS exceedances. These wells have been added to the 
semiannual monitoring program pursuant to 40 CFR § 257.95(g)(1) and ADEM Admin. Code 
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r. 335-13-15-.06(6)(g)2. Based on remedy-specific monitoring needs, certain delineation wells may 
not be included as part of the groundwater remedy monitoring program. If wells are proposed for 
exclusion from the corrective action monitoring plan, a justification for exclusion will be provided in 
the plan. A conceptual groundwater monitoring network for the Ash Pond, Gypsum Pond, and BALF 
are shown in Figures 9, 11, and 12, respectively. 

As shown in Figure 9, 11, and 12, sentinel and clean-line boundary monitoring points will be located 
between known GWPS exceedances and the property boundary or potential receptors. These wells 
will be sampled at the same frequency as the CCR compliance monitoring wells. 

As discussed in Section 5, APC will incorporate adaptive site management into the corrective action 
at the Site. Adaptive triggers will be developed, and additional actions (monitoring, analysis, and 
corrective action) will be implemented as needed. Adaptive triggers could include statistically 
increasing trends for multiple events after closure is complete and verifying GWPS exceedances at 
sentinel/clean-line boundary monitoring points. 

During closure, the groundwater systems will be in a state of geochemical disequilibrium, leading to 
potential temporary increases in COI concentrations at some locations and decreases at other 
locations. Additionally, temporary increases could occur as the subsurface is disturbed by excavation, 
permeation grouting, and possible localized changes in groundwater flow direction. Closure-induced 
variability will need to be considered when evaluating remedy performance monitoring data and 
establishing triggers for the adaptive management component of the monitoring program. Due to 
the probable geochemical and groundwater flow disequilibria, adaptive triggers will not be 
implemented until the second year post closure, after 1 year of baseline data has been established. 
However, data generated between the implementation of corrective action and the post-closure 
period may be compared to risk-based screening levels to determine if immediate action is 
warranted. 
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5 Adaptive Site Management Plan 
As applied here, adaptive site management is a component of the corrective action monitoring 
program, in which monitoring results are continually evaluated to determine if the system is making 
progress toward achieving remedy goals. Based on system performance—either achieving goals or 
not making expected progress—the remedy system may need to be adapted or changed. Adaptation 
of the system may include ceasing actions no longer necessary or changing the system because it is 
not performing as expected. The adaptive site management approach plans for changes at the Site 
and provides a process to make changes as necessary. Details regarding site-specific adaptive 
management metrics (adaptive triggers) and response will be included in the Site corrective action 
groundwater monitoring program. 

Changes in groundwater geochemistry are expected as closure (excavation, dewatering, and 
capping) of the CCR unit proceeds. Expected changes include concentration variability and short-
term increasing or decreasing trends. Therefore, although the remedy will be monitored and 
evaluated continually during the closure period, the adaptive site management plan will not be 
implemented completely until closure activities are complete or near the end of closure, and 
groundwater chemistry has stabilized. Interim adaptive site management will be implemented during 
the closure period to evaluate groundwater concentrations with respect to standards protective of 
potential human or ecologic receptors, and prompt action will be taken if those standards are at risk 
of potentially being exceeded. 

40 CFR § 257.98(b) and ADEM Admin. Code r. 335-13-15-.06(9)(b) require an owner or operator to 
implement other methods or techniques if it is determined that compliance is not being achieved by 
the existing remedies. As discussed above, the adaptive site management plan helps monitor 
compliance with these rules. 

In summary, adaptive site management for the Site will include the following: 

1. Establishing adaptive triggers; adaptive triggers are performance goals or standards that will be 
used to measure progress toward achieving the long-term remedy goal of reducing 
concentrations to below the GWPS. Adaptive triggers may change over time as more is learned 
about system performance and as Site conditions change. Adaptive triggers are synonymous 
with “short-term goals” and “interim performance standards.” 

2. Evaluating remedy system performance against adaptive triggers once geochemical and 
groundwater flow have been established post closure; monitoring data from each monitoring 
event will be evaluated against the adaptive triggers established to measure the performance of 
the remedy system over the short-term post closure. 

3. Potentially adapting the system based on comparison to the adaptive triggers; if monitoring 
results hit an adaptive trigger, an evaluation process will be initiated. The process will include 
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re-evaluating the adaptive trigger to ascertain if it is suitable or should be adjusted. The process 
may conclude that the remedy system requires adaptation to meet remediation goals. 

4. Updating the Site conceptual model and knowledge base as new data become available; as the 
remedy is implemented, more will be learned about how the hydrogeologic system responds to 
remedy activities. Additional data that enhances the Site conceptual model may also be 
collected. The remedy plan, Site conceptual model, and adaptive triggers will be updated and 
evaluated as more is learned. 

Figure 13 presents the process that will be used to evaluate monitoring data, determine if 
performance objectives are met, and determine if adaptation of the groundwater remedy system is 
needed. Performance monitoring is an integral component of the adaptive site management plan. 

5.1 Interim Performance Standards and Monitoring 
The long-term performance standards for the groundwater remedy system are defined in 
40 CFR § 257.98(c) and ADEM Admin. Code r. 335-13-15-.06(9)(c): demonstrate compliance with the 
GWPS at all points that lie beyond the groundwater monitoring system established under 
40 CFR § 257.91 and ADEM Admin. Code r. 335-13-15-.06(2) for 3 consecutive years based on 
semiannual monitoring. 

5.1.1 Permeation Grouting 
The interim, or short-term, performance goal of the permeation grouting system is to document the 
following two items: 1) reduced permeability (hydraulic conductivity) within the injection area; and 
2) an increase in groundwater pH in the vicinity of the wall during grouting. A series of piezometers 
will be installed within the grouting zone and monitored to demonstrate the performance of the 
grouting system. 

After verifying that a low-permeability zone has been established, the next interim performance 
goals will be to demonstrate that reduced groundwater levels (potentiometric surfaces) occur 
downgradient of the grout wall and that decreasing trends in COIs are observed downgradient. The 
performance monitoring system will account for potential variability created during ongoing closure 
activities such as dewatering, excavation, and capping. 

As described in Section 2.4.1, effectiveness of permeation grouting will be determined primarily by 
reduction in groundwater levels downgradient of the grout wall and reductions in COIs in the 
existing monitoring wells. However, if determined to be useful, select piezometers installed to 
monitor grouting performance during grouting may be left in place for future groundwater level and 
chemistry monitoring. The possibility exists that nearby groundwater monitoring wells (e.g., 
GS-AP-MW-6S, GS-AP-MW-6D, and GS-AP-MW-7) may have greatly reduced water flow to them as 
a result of grouting such that sampling these wells would no longer be possible. If this happens, it is 
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a clear indicator of success of the grouting program, and replacement wells (if needed) would be 
installed downgradient of the grout wall. 

5.1.2 Monitored Natural Attenuation 
The interim goal of MNA is to document that, in conjunction with source control and permeation 
grouting, natural attenuation of the constituents is occurring. As described by USEPA (2015), the four 
tiers of MNA can be summarized as: 

• Tier 1: plume size and stability 
• Tier 2: attenuation mechanisms and rates 
• Tier 3: attenuation mechanism capacity and reversibility 
• Tier 4: performance monitoring program and alternative remedies should MNA not perform 

as expected 

The performance of MNA Tiers 1 through 3 will be monitored by evaluating the following: 

• Plume size and stability 
‒ The size and stability will be monitored by a network of groundwater monitoring wells 

within and around the perimeter of the area of groundwater exceedances (i.e., the 
plume). From a practical implementation standpoint, plume stability refers to an area of 
groundwater impacts that is not substantially expanding or adversely changing (by 
exhibiting new constituents or increasing mass). The interim (prior to completion of 
closure) performance standard for plume stability may be monitoring wells installed 
around the areas of groundwater impacts to exhibit trends that are statistically steady 
or decreasing and for no new constituents detected at SSLs to occur within the plume 
area. The long-term performance objective is for statistically decreasing trends, 
continual reduction in the number of constituents detected at SSLs in the MNA 
performance monitoring network, a reduction in size of the plume, or a reduction in 
magnitude of COI concentration within the plume. 

• Plume mass and mass reduction 
‒ MNA performance relative to Tier 2 criteria for attenuation mechanisms and rates, and 

Tier 3 criteria for attenuation capacity and reversibility may be demonstrated by 
monitoring the mass of each COI within the plume area and documenting changes in 
mass over time. Steady or decreasing mass indicates that attenuation mechanisms 
continue to be effective, attenuation capacity remains, and attenuation mechanisms 
have not reversed. The interim performance standard for mass reduction is for 
monitoring wells installed in and around the areas of groundwater impacts, in 
aggregate, to exhibit statistically steady or decreasing mass. Per USEPA guidance, mass 
flux across transects (cross sections) located in meaningful areas will also be calculated. 
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The long-term performance objective is to demonstrate COI concentration decline to 
below GWPSs and reduction in COI mass. 

Adjustments to the MNA performance monitoring network may be made as needed as MNA 
proceeds. 

5.2 Adaptive Trigger Evaluation and Corrective Action System 
Adaptation 

If monitoring results hit an adaptive trigger (e.g., statistically significant trends are observed for 
longer than the prescribed years), the first step will be to re-evaluate the interim performance 
standard and determine if it is a suitable measure of performance or if it requires updating based on 
other factors. Similarly, the nature of the adaptive trigger hit will be evaluated to determine if it 
warrants further response. For example, confirmed statistically significant increases in concentration 
may warrant immediate response; in contrast, a gradual and slight increase in concentration may be 
addressed differently. 

If it is determined that the adaptive trigger is appropriate and that the groundwater remedy system 
is not achieving the interim goals, then the system may be adapted, optimized, or changed. Within a 
reasonable time following the adaptive trigger hit, a work plan or implementation schedule for 
remedy system adaptation will be provided. A semiannual report describing the progress made 
adapting the groundwater remedy system will be completed and placed in the operating record 
following 40 CFR § 257.105(h)(12) and ADEM Admin. Code r. 335-13-15-.08(1)(h)12. Amendments to 
this Groundwater Remedy Selection Report and the corrective action groundwater monitoring 
program will also be completed and placed in the operating record as described in 
40 CFR § 257.105(h)(12) and ADEM Admin. Code r. 335-13-15-.08(1)(h)12. 
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6 Remedy Performance Requirement Demonstration 
As required in 40 CFR § 257.97(b) and ADEM Admin. Code r. 335-13-15-.06(8)(b), the groundwater 
remedy for the Site must meet the following performance standards: 

1. Be protective of human health and the environment. 
2. Attain applicable GWPSs as specified in the rules. 
3. Control the source of release to reduce or eliminate, to the extent feasible, further releases to 

the environment. 
4. Comply with any relevant standards (i.e., all applicable RCRA requirements) for management of 

wastes generated by the remedial actions. 

The following describes how the selected remedy plan meets the performance requirements of 
40 CFR § 257.97(b) and ADEM Admin. Code r. 335-13-15-.06(8)(b). 

6.1 Protection of Human Health and the Environment 
A remedy is protective of human health and the environment when a quantitative risk assessment, 
conducted according to well-supported scientific principles, demonstrates that chemicals in relevant 
environmental media are at or below regulatory or health-based benchmarks for human health and 
the environment. Quantitative risk assessment approaches and the derivation of health-based 
benchmarks may vary by the competent authority or regulatory application. The State of Alabama 
has several reports that provide specific guidance on risk assessment approaches and the selection 
and derivation of appropriate health-based benchmarks for chemicals in groundwater and in surface 
water that will be protective of human health and the environment. 

Current conditions are protective of human health and the environment. The proposed remedy plan 
will improve groundwater quality and result in a reduction in concentrations; therefore, the proposed 
remedy will be protective of human health and the environment as required by 40 CFR § 257.97(b)(1) 
and ADEM Admin. Code r. 335-13-15-.06(8)(b)1. 

6.2 Attain Groundwater Protection Standard Requirements 
As stated in 40 CFR § 257.97(b)(2) and ADEM Admin. Code r. 335-13-15-.06(8)(b)2, a groundwater 
remedy plan must be able to attain the GWPS specified in the rules. As described in this report, a 
three-pronged approach will be used to achieve the GWPS. A significant component of the 
groundwater remedy plan is the closure and source control measures being implemented at the Site. 
The combination of CCR consolidation, dewatering, and installation of a low-permeability 
geosynthetic cover system will greatly reduce releases to the environment. 

Permeation grouting in areas with significantly elevated concentrations of constituents will reduce or 
eliminate mass flux of COIs away from the Site. Permeation grouting has been performed 
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successfully at the Site for civil engineering purposes. Applications of permeation grouting will be 
evaluated in the context of decreasing trends from source control and natural attenuation. 

Finally, as discussed in Section 3.3 and Appendix D, COIs are currently being attenuated, and 
concentrations are declining as a result of natural attenuation processes. In concert with closure, 
source control, permeation grouting, and MNA will continue until COI concentrations are below the 
GWPS. Closure activities and permeation grouting will serve to enhance the natural attenuation 
already occurring. 

Remedy evaluation has demonstrated that actions proposed for the Site result in decreasing 
concentrations in groundwater. Decreasing concentrations will ultimately result in constituents 
occurring at concentrations below the GWPS. Therefore, as required by 40 CFR § 257.97(b)(2) and 
ADEM Admin. Code r. 335-13-15-.06(8)(b)2, the groundwater remedy plan will be able to attain the 
GWPS specified in the rules. 

Depending on constituent and well (area), MNA alone is estimated to achieve GWPSs within 24 years, 
not considering the benefits of closure and permeation grouting. This time frame is reasonable 
compared to durations of other corrective action technologies. Pump-and-treat for inorganic 
constituents, for example, typically takes decades because that process must reverse the natural 
attenuation processes already operating by desorbing constituents from aquifer solids by passing 
many pore volumes (sometimes hundreds) through the aquifer. Supporting information for time to 
attain GWPSs, including concentration versus time and concentration versus distance graphs, is 
included in Appendix D. Source control and permeation grouting are expected to accelerate this time 
frame, particularly in areas where little attenuation is currently observed. 

6.3 Control Sources of Releases 
As discussed in Section 3.1, closures of the Ash Pond, Gypsum Pond, and BALF will greatly reduce 
potential discharges to groundwater as required by 40 CFR § 257.97(b)(3) and ADEM Admin. Code 
r. 335-13-15-.06(8)(b)3. Source control will be accomplished by: 

• Ash Pond: dewatering, consolidating, and capping the CCR with a final cover system, which will 
reduce the footprint from approximately 420 acres to approximately 274 acres. As shown in 
Figure 7, dewatering and consolidation are anticipated to proceed into 2030. 

• Gypsum Pond: removal of CCR, HDPE liner, and underlying 12-inch granular bottom ash with 
progressive dewatering as the work progresses. The planned completion of the construction of 
the final cover system is scheduled for 2032 (Figure 8). 

• BALF: consolidation and capping of the CCR to prevent stormwater infiltration. The Notice of 
Closure Completion for BALF was submitted on December 3, 2020. 
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• CCR Landfill and Gypsum Landfill: Units were constructed with a composite liner system 
consisting of a 60-mil HDPE geomembrane overlying a geosynthetic clay liner having a 
maximum permeability of 1 x 10-9 cm/sec. 

These closure activities are, in themselves, anticipated to improve groundwater quality by isolating 
the source area, preventing infiltration of water, minimizing the mobilization of constituents, and 
impeding release to the environment. The closure and source control measures meet the 
requirements of 40 CFR § 257.97(b)(3) and ADEM Admin. Code r. 335-13-15-.06(8)(b)3 and will 
control the source of release to reduce or eliminate, to the extent feasible, further releases to the 
environment. 

6.4 Standards for Waste Management 
As specified in requirements of 40 CFR § 257.97(b)(5) and ADEM Admin Code r. 335-13-15-.06(8)(b)5, 
any waste must be handled and disposed according to all applicable requirements under RCRA. 
Specifically, any liquid or solid waste generated must be handled and disposed according to 
applicable regulations in 40 CFR parts 239 through 282 and ADEM Admin. Code chapters r. 335-13-1 
through 335-13-16. 

Based on the technologies selected, very little waste will be generated. Waste may be generated by 
additional well installations, completing grouting, and monitoring. All waste generated during 
completion of the remedy will be handled and disposed according to RCRA requirements for the 
type of waste. Therefore, the remedy plan meets the requirements of 40 CFR § 257.97(b)(5) and 
ADEM Admin. Code r. 335-13-15-.06(8)(b)5 for managing waste generated by the remedy. 

As demonstrated here, the groundwater remedy plan meets the performance criteria of 
40 CFR § 257.97(b) and ADEM Admin. Code r. 335-13-15-.06(8)(b). 
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7 Schedule 
The following factors were considered when determining the schedule for remedial activities as 
required by 40 CFR § 257.97(d)(1 through 5) and ADEM Admin. Code 
r. 335-13-15-.06(8)(d)1through 5: 

• Extent and nature of exceedances 
• Reasonable probabilities of remedial technologies in achieving compliance with CCR rule 

GWPSs and other objectives of the remedy 
• Availability of treatment or disposal capacity for CCR managed during implementation of the 

remedy (not applicate for the Site) 
• Potential risks to human health and the environment from exposure to contamination prior to 

completion of the remedy 
• Resource value of the aquifer 

In accordance with 40 CFR § 257.97(d) and ADEM Admin. Code r. 335-13-15-.06(8)(d), the following 
schedules are provided for implementing and completing remedial activities at the Site. 

7.1 Unit Closure and Source Control 
Unit closure and source control activities at the Ash Pond and Gypsum Pond are currently being 
implemented and are expected to be completed as shown in the timelines provided in Figures 7 
and 8. Anticipated project milestones are as follows: 

• Ash Pond 
‒ Mid-2023: liner installation begins 
‒ Early 2029: CCR consolidation complete 
‒ Early 2029: liner installation complete 
‒ Late 2030: Unit closure certification complete 

• Gypsum Pond 
‒ Mid-2022: closure activities begin 
‒ 2023: finalize construction activities and site restoration 

7.2 Permeation Grouting 
The anticipated permeation grouting pilot test implementation schedule is as follows: 

• Design: 1 month 
• Piezometer installation: 1 month 
• Pilot test implementation: 8 months 
• Data collection and analysis: 2 months 
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The schedule for additional permeation grouting, if needed, will be developed after completion of 
the pilot test and subsequent data analysis. 

7.3 Monitored Natural Attenuation 
Strictly speaking, the MNA process is currently being implemented at the Site, although a formalized 
process to evaluate and document the process has not been established. MNA will be implemented 
by establishing the detailed MNA sampling, analysis, and evaluation plan in 90 days as part of the 
corrective action groundwater monitoring program. Implementation of the MNA program is 
anticipated to include the following: 

• Coordinate MNA sampling with the first semiannual compliance sampling event after new 
well installation 

• Collect and analyze baseline data: 1 year post closure 
• Remedy complete: depending on area, within 24 years after Unit closure is complete 
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NOTES: 1. NAVD88 indicates North American Vertical Datum of 1988.
              2. GS-AP-MW-5, GS-AP-MW-9, GS-AP-MW-10, GS-AP-MW-11, and GS-AP-MW-14 
                  were abandoned prior to the March 2020 event.
              3. Potentiometric contour lines were generalized for depiction and ease of reader.
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FIGURE 7B
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1:18000GS-AP-MW-1         Well ID
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Legend
@A Downgradient Monitoring Well

ED Upgradient Monitoring Well

&> Horizontal Delineation Well 

&/ Vertical Delineation Well

CB Piezometer

@ A Abandoned Well

Potentiometric Surface Contour (ft NAVD88)
(Pratt Aquifer)

$
Approximate Groundwater Flow Direction
(Pratt Aquifer)
Potentiometric Surface Contour (ft NAVD88)
(Base of Pratt to Gillespy Aquifer Transition)

$
Approximate Groundwater Flow Direction
(Base of Pratt to Gillespy Aquifer Transition)

Ash Pond Boundary

Well ID Groundwater Elevation
GS-AP-MW-7V 144.22

GS-AP-MW-16D 329.36
GS-AP-MW-39H 155.72

Groundwater elevations in this table do not fit potentiometric 
surfaces represented on Figure 7A, 7B, and 7C.

$

$

$

@

@

@

@

A

A

A

A

C

C

C

C

C

B

B

B

B

B

&/

&

&

&

&

>

>

>

>

@

@

@

A

A

A

MW-9

MW-5

MW-11
MW-10

MW-7
303.69

MW-4
372.65

MW-3
374.66

MW-2
375.95

MW-7V

MW-43H
366.54

MW-42H
286.94

MW-39H

MW-25H
301.11

MW-23H
277.13

MW-41HD
283.38

300

280

260

GENERALIZED POTENTIOMETRIC SURFACE CONTOUR MAP -
BASE OF PRATT TO GILLESPY TRANSITION (NORTH OF DAM)



NOTES: 1. NAVD88 indicates North American Vertical Datum of 1988.
              2. GS-AP-PZ-16, -18, and -22 monitor water levels in the Maxine Mine.
              3. Potentiometric contour lines were generalized for depiction and ease of reader.
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within the Maxine Mine was approximately 295 ft NAVD88
during the March sampling event.
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Maxine Mine

Ash Pond Boundary

Well ID Groundwater Elevation
GS-AP-MW-7V 144.22

GS-AP-MW-16D 329.36
GS-AP-MW-39H 155.72

Groundwater elevations in this table do not fit potentiometric 
surfaces represented on Figures 7A, 7B, and 7C.
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     included in the monitoring well network for this site.
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Appendix D  
Monitored Natural Attenuation 
Demonstration 
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