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ACRONYMS AND ABBREVIATIONS 

% percent 
35 I.A.C. Title 35 of the Illinois Administrative Code  
40 C.F.R. Title 40 of Code of Federal Regulations 
amp amperage 
BEC 
BPP 

Baldwin Energy Complex 
Baldwin Power Plant 

bgs below ground surface 
CA GMP Corrective Action Groundwater Monitoring Plan 
CAAA Corrective Action Alternatives Analysis  
CAAA-SIR Corrective Action Alternatives Analysis Supporting Information Report 
CAP Corrective Action Plan 
CCR coal combustion residuals  
CCR Rule 40 C.F.R. § 257 Subpart D 
CIP closure-in-place 
CMA Corrective Measures Assessment 
COC constituent of concern 
CP Construction Permit 
CY cubic yards 
DMG Dynegy Midwest Generation, LLC 
EQ 
FAPS 

equalization 
Fly Ash Pond System, also referred to as site 

GMS groundwater management system 
Gradient 
GWE 

Gradient Corporation 
groundwater extraction 

GWP groundwater polishing 
GWPS groundwater protection standard(s) 
HCR Hydrogeologic Site Characterization Report 
HDPE high-density polyethylene 
HHERA Human Health and Ecological Risk Assessment 
ID identification 
IEPA Illinois Environmental Protection Agency 
IPCB Illinois Pollution Control Board 
ISGS Illinois State Geological Survey 
ISWS Illinois State Water Survey 
No. number 
NPDES National Pollutant Discharge Elimination System 
NRT National Resource Technology, Inc. 
OMM operation, maintenance, and monitoring 
PMP 
PVC 

potential migration pathway 
polyvinyl chloride 

UA uppermost aquifer 
UU upper unit 
USEPA United States Environmental Protection Agency 
VAC volt alternating current 
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The FAPS closure construction included closure-in-place (CIP) of the entire FAPS. This was 
accomplished by removing impounded water and constructing a final cover system in accordance 
with 40 C.F.R. § 257.102 to minimize water infiltration into the closed FAPS and improve surface 
water drainage off the cover system, thus reducing generation of potentially impacted water and 
ultimately reducing the extent of potential CCR impacts to groundwater. The source control was 
predicted to lower water levels, decrease the potential transport of CCR constituents off-site and 
prevent groundwater protection standards (GWPS) from being exceeded in any water supply 
wells [7]. These completed source control activities serve as the primary groundwater corrective 
measure at the FAPS. The remedy presented within this Corrective Action Plan is intended to be 
supplementary to the primary remedy, which is the completed source control.  

1.5 Selected Corrective Action Remedy  

A groundwater management system (GMS), combined with the completed source control 
described in Section 1.4, [4] has been identified as the most appropriate remedy for the FAPS, 
based on the CAAA provided in Appendix A. Potential remedies evaluated in the CAAA included 
Source Control with Groundwater Polishing (GWP), Source Control with a Cutoff Wall, and Source 
Control with a GMS.  

The CAAA, which was prepared by Gradient Corporation (Gradient), was based on a CAAA 
Supporting Information Report (CAAA-SIR) that was prepared by Ramboll and is attached to the 
CAAA. The CAAA-SIR includes the results of groundwater modeling and feasibility-level design 
information for each remedy. 

A Groundwater Polishing Evaluation Report [8] is also attached to the CAAA. This report presents 
results from geochemical modeling of exceedance parameters addressed at the FAPS by the CAP. 
Geochemical modeling supports the assessment of GWP as a component of the proposed 
corrective action by evaluating the potential for chemical attenuation of constituents of concern 
(COC) before and after source control as a means of contextualizing the times to meet 
groundwater protection standards (GWPS) estimated in the flow and transport model.  

1.5.1 Narrative Description of Selected Corrective Action Remedy  

Corrective action consists of the completed source control (see Section 1.4) and the operation of 
a new GMS, which will serve to remove liquids that may accumulate from beneath the existing 
FAPS cover system.  The GMS system will control the source to reduce to the maximum extent 
feasible further releases of constituents listed in 845.600 in accordance with 845.670(d)(3). 

The GMS will include the construction of groundwater management extraction trenches within the 
footprint of the closed FAPS, which will remove liquids from the base of the CCR within the FAPS. 
The trenches will extend vertically through the entire observed thickness of CCR and will be 
terminated in the underlying native soils. Any liquids collected by the GMS will be transferred to 
an appropriate location for discharge in accordance with applicable permits that will be obtained 
after approval of the Corrective Action Plan.  

The GMS will be continuously operated during the corrective action period, outside of routine 
shutdowns for system maintenance and/or power outages. Groundwater corrective action 
performance will be monitored in accordance with the Corrective Action Groundwater Monitoring 
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3. CORRECTIVE ACTION PLAN 

The 35 I.A.C. § 845 requirements for the CAP and corresponding demonstrations that the 
proposed corrective measures meet these requirements are discussed individually in this section. 
Many of the CAP requirements are discussed within the CMA and CAAA documents that have 
been prepared to support the CAP. Therefore, the demonstrations will also refer to those 
documents.  

3.1 General Requirements 

35 I.A.C. § 845.670(c): The corrective action plan must meet the following requirements: 

(1) Be based on the results of the corrective measures assessment conducted under 
35 I.A.C. § 845.660; 

(2) Identify a selected remedy that at a minimum, meets the standards listed in 
subsection (d); 

(3) Contain the corrective action alternatives analysis specified in subsection (e); and 

(4) Contain proposed schedules for implementation, including an analysis of the factors in 
subsection (f). 

This CAP is based on the results of the CMA and CAAA, which are included within Appendix A. 
The proposed schedule for implementing Source Control-GMS is provided in Table 1. 

3.2 Remedy Selection 

35 I.A.C. § 845.670(d): The selected remedy in the corrective action plan must:  

(1) Be protective of human health and the environment;  

No unacceptable risks to human or ecological receptors resulting from CCR exposures associated 
with the FAPS were identified [13]. Potential releases of CCR-derived constituents will decline 
over time and, consequently, potential exposures to CCR-derived constituents in the environment 
will also decline. The GMS is intended to reduce the accumulation of hydraulic head beneath the 
FAPS cover system which reduces the potential for liquids which may be from the FAPS to mix 
with groundwater.  

(2) Attain the groundwater protection standards specified in 35 I.A.C. § 845.600;  

Groundwater modeling used to support design of the GMS (Appendix B of the CAAA-SIR) 
estimates the selected remedy of source control with the GMS will attain the GWPS in greater 
than 100 years. This is due to the low hydraulic conductivity associated with the underlying soil 
and bedrock. Corrective action alternatives were also evaluated spatially using maps of maximum 
simulated boron concentration and relative area in acres, including, comparison of off-site 
simulated plume extents. Source control with GMS was the most effective remedy at reducing 
predicted concentrations of CCR derived constituents in groundwater and minimizing the footprint 
of impacted groundwater. 

(3) Control the sources of releases to reduce or eliminate, to the maximum extent feasible, 
further releases of constituents listed in 35 I.A.C. § 845.600 into the environment;  
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Source control with GMS was selected as the most appropriate remedy for the FAPS to best 
minimize the expanse of the plume beyond the FAPS boundary. The FAPS was closed using a 
capping approach which acts as the main control mechanism to prevent further releases of CCR-
derived constituents. The GMS will reduce to the maximum extent feasible further releases and 
minimize further off-site migration of CCR-derived constituents in groundwater until the GWPS 
are achieved. Adaptive site management action will be taken as described within the CA GMP if 
the actual remedy performance does not correspond with the expected performance described in 
this CAP. 

(4) Remove from the environment as much of the contaminated material that was released 
from the CCR surface impoundment as is feasible, taking into account factors such as avoiding 
inappropriate disturbance of sensitive ecosystems; and  

No known releases of CCR due to a structural integrity issue have occurred at the FAPS.  

(5) Comply with standards for management of wastes as specified in 35 I.A.C. § 845.680(d). 

The CCR managed as part of the closure will be done in accordance with all 35 I.A.C. § 845 
requirements and the submitted Closure Plan [10].  

3.3 Schedule for Implementation 

Groundwater corrective action will begin within 90 days following approval of the Corrective 
Action Plan. This will include pre-construction activities, followed by corrective action 
construction, and then followed by corrective action operation and maintenance.  

GWE is effective as an engineered control as it is intended to reduce the accumulation of 
hydraulic head beneath the FAPS cover system and has been demonstrated as a reliable and 
applicable ex-situ remedial technology by the USEPA [14]. Human and ecological receptors 
beyond the FAPS boundary will be protected until the GWPS are attained.  

The GMS remedy was evaluated to determine if it can minimize impacts beyond the FAPS 
boundary and achieve GWPS at the FAPS monitoring well network. The GMS remedy improves on 
the time to achieve GWPS when compared to source control alone and is, therefore, in 
accordance with the requirements of 35 I.A.C. § 845.670. 

35 I.A.C. § 845.670(f): The owner or operator must specify, as part of the corrective action plan, 
a schedule for implementing, of and completing, remedial activities. The schedule must require 
the completion of remedial activities within a reasonable time, taking into consideration the 
factors in this subsection (f). The owner or operator of the CCR surface impoundment must 
consider the following factors in determining the schedule of remedial activities: 

The schedule for implementing the Source Control-GMS remedy at the FAPS is included in 
Table 2. The GMS remedy will be continuously operated during the corrective action period.  

The schedule was developed considering the factors required by 35 I.A.C. § 845.670(f)(1) 
through (5), as summarized below. 

35 I.A.C. § 845.670(f)(1): Extent and nature of contamination, as determined by the 
characterization required under 35 I.A.C. § 845.650(d); 
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The Nature and Extent Report [15], which was submitted to the IEPA in April 2024 and is 
included as Appendix D to the CAAA report (Appendix A), details exceedances of GWPS. Site 
investigation activities and data collected after April of 2024 have been compiled and will be 
provided in the same appendix to the CAAA report as an addendum to the Nature and Extent 
Report. Groundwater modeling and geochemical analysis were performed by Ramboll as part of 
the CAAA-SIR to design the remedy, and the modeling considered the nature and extent of 
contamination. Exceedances of the GWPS attributable to the FAPS in the UA are limited to sulfate 
detected in well MW-366, which is located approximately 2,000 feet upgradient of the property 
boundary and defined in the downgradient direction by UA wells MW-350, MW-375, and MW-391.  

Exceedances of the GWPS attributable to the FAPS in the UU include boron and/or sulfate 
detected in wells MW-150 and MW-252. Boron and sulfate have also been observed at 
concentrations greater than the GWPS from individual samples collected at well MW-196, which is 
located approximately 200 feet south of the BPP property boundary and 75 feet south of the 
railroad tracks present along the southern property boundary; and MW-253R which is located on 
property and was installed as a replacement for well MW-253 in 2024 located approximately 300 
feet south of the limits of the FAPS and 30 feet south of the railroad tracks. Sulfate 
concentrations of individual samples collected from the replacement well MW-253R continue to 
be evaluated and are further discussed in the Addendum to the Nature and Extent Report. The 
limits of boron and sulfate concentrations observed above the GWPS in the UU have not been 
detected more than 200 feet from the southern property boundary and are defined by the creek 
present along the southern BPP property boundary and monitoring wells including MW-195, MW-
197, and MW-198 (see Figure 2.3 of the CAAA). Further discussion is provided in the Addendum 
to the Nature and Extent Report (in progress) provided in Appendix D of the CAAA 
(Appendix A). 

35 I.A.C. § 845.670(f)(2): Reasonable probabilities of remedial technologies achieving 
compliance with the GWPS established by 35 I.A.C. § 845.600 and other objectives of the 
remedy; 

Several remedies were evaluated in the CAAA and it was determined that the selected remedy 
(Source Control–GMS) is the most appropriate remedy to reduce, to the maximum extent 
feasible, further releases of constituents listed in 845.600 in accordance with 845.670(d)(3). 

Groundwater modeling was performed to evaluate future groundwater quality in the vicinity of 
the FAPS impoundment. As noted in Section 2.2.1, the results of predictive groundwater 
modeling determined that the GWPS would not be attained for all wells within the timeline 
simulated for any of the groundwater corrective actions (this was also true for simulation of 
closure by removal). However, Source Control – GMS is the only simulated corrective action that 
results in continuous plume contraction 25 years following implementation.   

As discussed in the CMA, source control and groundwater extraction are proven methods for 
addressing groundwater contamination [11].  

35 I.A.C. § 845.670(f)(3): Availability of treatment or disposal capacity for CCR managed during 
implementation of the remedy; 

The selected remedy includes CIP with a GMS. The CCR will be managed within the footprint of 
the existing CCR unit as discussed in the Final Closure Plan [10]. Installation of the GMS is 
anticipated to generate approximately 50,000 cubic yards (CY) of CCR waste, through excavation 
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of the extraction trenches, which must be managed and disposed of during remedy construction. 
The FAPS cap will be reworked to incorporate the CCR waste generated during construction of the 
remedy, however, multiple disposal facilities have been located in Illinois and Missouri that have 
capacity to receive CCR waste generated during installation of the GMS.  

35 I.A.C. § 845.670(f)(4): Potential risks to human health and the environment from exposure to 
contamination before completion of the remedy; 

A Human Health and Ecological Risk Assessment (HHERA) was completed and included as an 
attachment to the CAAA (Appendix A). The overall conclusion is that releases from the FAPS 
impoundment and potential groundwater contributions to surface water pose no unacceptable 
risks to human health or the environment. This conclusion is based on modeled and detected 
maximum concentrations of all COCs in surface water at the NPDES permitted discharge that 
were below conservative risk-based screening benchmarks. This conclusion was reached using 
methodology consistent with applicable USEPA risk assessment principles. The assessment relied 
on conservative assumptions meant to overestimate possible exposures and risks and provide an 
additional level of certainty in the conclusions. 

35 I.A.C. § 845.670(f)(5): Resource value of the aquifer, including: 

The resource value of the aquifer is discussed in the Hydrogeologic Site Characterization Report 
(HCR) [16], which is included as Attachment B.3 in the closure CP application. The shallow 
bedrock is the only water-bearing unit that is continuous across the BPP. Groundwater in the 
bedrock mainly occurs under semi-confined to confined conditions with the overlying unlithified 
unit behaving as the upper confining unit to the UA. Shallow sandstone and creviced limestone 
may yield small supplies in some areas, but water quality becomes poorer (i.e., highly 
mineralized) with increasing depth. The classification of groundwater at the Site was addressed in 
the Phase II investigation [7]. Field hydraulic conductivity tests performed on the Upper 
Groundwater Unit materials (i.e., Cahokia Formation, Equality Formation, and Vandalia Till) and 
Bedrock Unit materials (i.e., Mississippian and Pennsylvanian bedrock) at the Site had geometric 
mean hydraulic conductivities of 3.2 x 10-5 cm/s and 5.0 x 10-6 cm/s, respectively.  

Geologic material with a hydraulic conductivity of less than 1 x 10-4 cm/s which does not meet 
the provisions of Section 620.210 (Class I), Section 620.230 (Class III), or Section 620.240 
(Class IV), meets the definition of a Class II – General Resource Groundwater. Based on the 
detailed geologic information provided for the unlithified materials and bedrock at BPP, along with 
the hydrogeologic data, the groundwater in both the unlithified deposits and underlying bedrock 
at the Site is classified as Class II - General Resource Groundwater.  

Although some thin sand seams and layers occur intermittently within the Vandalia Till in 
localized areas around the BPP, most groundwater supplies in upland areas are obtained from 
large diameter shallow bored wells. Typical water wells in the vicinity of the BPP are between 25 
and 55 feet deep, 36 to 48 inches in diameter, and collect groundwater through slow percolation 
into the wells, which are large diameter to allow for greater water storage to compensate for the 
low rate of groundwater infiltration [17]. The GMS remedy will operate until the GWPS are 
achieved. Paragraphs (A) through (F) from 35 I.A.C. § 845.670(f)(5) are further addressed, as 
summarized below. 

35 I.A.C. § 845.670(f)(5)(A): Current and future uses, including potential residential, 
agricultural, commercial industrial and ecological uses; and 
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timely attainment of remediation objectives (US EPA, 2015b).  As a result, the implementation of source 
control often has a substantial and immediate effect on groundwater quality improvements. 
 
The specific source control method that is the central component of all the corrective action alternatives 
evaluated in this CAAA is closure-in-place (CIP).  This approach was approved by IEPA in 2016 and CIP 
was completed in 2020 (Morris, 2020).  The source control included removing water and installation of a 
final cover system in accordance with CFR Part 257, Subpart D to "minimize water infiltration into the 
closed FAPS and improve surface water drainage off the cover system, thus reducing generation of 
potentially impacted water and ultimately reducing the extent of CCR impacts to groundwater" (Appendix 
C; Ramboll, 2024a).  The final cover system includes a 6-inch (in) vegetative layer and an 18-in layer of 
overlying barrier soil.  Groundwater modeling performed in support of the Closure Plan suggested that the 
source control approach would provide hydraulic control of surface water run-off from the cover system 
and a decrease in groundwater concentrations and the off-Site transport of CCR constituents (i.e., reduction 
in plume extent) (NRT, 2014a,b; Burns & McDonnell, 2021).  Due to the reduction in the hydraulic flux 
out of the FAPS, the mass flux out of the FAPS would also be controlled or minimized. 
 
Three potential corrective actions are evaluated in this CAAA:  Source Control with Groundwater Polishing 
(Source Control-GWP), Source Control with a Groundwater Cutoff Wall (Source Control-Cutoff Wall) and 
Source Control with Groundwater Management System (Source Control-GMS); all alternatives consist of 
source control and residual plume management and all were identified as viable approaches in the CMA 
(Appendix C; Ramboll, 2024a).  The residual plume management portions of these corrective action 
alternatives include groundwater polishing (GWP), a groundwater cutoff wall, and a groundwater 
management system (GMS). 
 
Under the Source Control-GWP alternative, constituent concentrations in groundwater over time would be 
actively monitored to ensure the improvement of downgradient groundwater quality resulting from physical 
and geochemical attenuation mechanisms.  Site-specific evaluations demonstrated that groundwater 
polishing is appropriate at the FAPS because Site conditions are favorable for physical and geochemical 
processes of inorganic contaminants via adsorption (Appendix E; Geosyntec Consultants, Inc., 2025).  
Under the Source Control-Cutoff Wall alternative, a low-permeability barrier wall would be installed within 
the FAPS along the southern dike extending west to the tertiary pond.  The cutoff wall would be 
approximately 7,000 feet (ft) in length, 2 to 3 ft in width, and have a maximum depth of 85 ft below ground 
surface (bgs).  The cutoff wall would serve as a maintenance-free physical barrier reducing the potential 
for CCR constituents to migrate beyond the southern property boundary.  Under the Source Control-GMS 
alternative, a groundwater extraction system would be constructed within the interior of the FAPS to 
remove impacted water, reduce hydraulic head beneath the existing cover system, and prevent the migration 
of CCR constituents in groundwater beyond the southern property boundary.  The extraction trench would 
extend to a depth of 50 to 60 ft bgs and be 8,700 ft long, and 2 to 3 ft wide.  The trench would be backfilled 
with clean granular fill and capped with compacted clay to reduce surface water infiltration.  The collection 
pipes would drain to sumps spaced throughout the trench to extract liquids.  Extracted liquids would be 
collected and sent to an on-Site pond and discharged through either a new or existing outfall managed under 
the National Pollutant Discharge Elimination System (NPDES) permit for the Site.  As part of each 
corrective action alternative, an adaptive site management plan would be implemented in order to optimize 
the selected remedy based on real-time data that are collected.   
 
Table S.1 evaluates all corrective actions alternatives (Source Control-GWP, Source Control-Cutoff Wall 
and Source Control-GMS) with regard to each of the factors specified under IAC Section 845.670(d) and 
IAC Section 845.670(e) (IEPA, 2021).  Based on this evaluation and the details provided in Section 2 of 
this report, the most appropriate corrective action for this Site is Source Control-GMS.  While the time to 
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achieve GWPSs for all three alternatives was predicted to be in excess of 100 years1 due to the presence of 
native low-permeability lithological units, groundwater modeling suggests that Source Control-GMS would 
be most effective at reducing plume size and minimizing the risk of CCR constituents migrating beyond 
the Site's southern property boundary.  Thus, Source Control-GMS is the most appropriate corrective action 
alternative for the FAPS. 
 

 
1 While the model simulation period for each corrective action alternative was 1,000 years, model predictions at such lengthy future 
timescales are inherently uncertain.  
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Table S.1  Comparison of Proposed Corrective Action Alternatives with Respect to Factors Specified in IAC Section 845.670(d) and IAC Section 
845.670(e) 

Evaluation Factor 
(Report Section; 
Part 845 Section) 

Source Control-GWP Source Control-Cutoff Wall Source Control-GMS 

Magnitude of Reduction of 
Existing Risks/Be Protective of 
Human Health and the 
Environment 
(Section 2.2.1; 
IAC Section 845.670(e)(1)(A)/ 
IAC Section 845.670(d)(1)) 

Because current conditions do not 
present a risk to human health or the 
environment at the FAPS, there will be 
no unacceptable risk to human health or 
the environment for future conditions 
since the unit was closed and source 
control was implemented.  
Concentrations of CCR-related 
constituents will decline over time, and 
consequently, potential exposures to 
CCR-related constituents in the 
environment will also decline.  The 
magnitude of the reduction of existing 
risks is the same for all the potential 
corrective action alternatives, and all 
three corrective action alternatives are 
equally protective of human health and 
the environment. 

Because current conditions do not 
present a risk to human health or the 
environment at the FAPS, there will be 
no unacceptable risk to human health or 
the environment for future conditions 
since the unit was closed and source 
control was implemented.  
Concentrations of CCR-related 
constituents will decline over time and, 
consequently, potential exposures to 
CCR-related constituents in the 
environment will also decline.  The 
magnitude of the reduction of existing 
risks is the same for all of the potential 
corrective action alternatives, and all 
three corrective action alternatives are 
equally protective of human health and 
the environment. 

Because current conditions do not 
present a risk to human health or the 
environment at the FAPS, there will be 
no unacceptable risk to human health or 
the environment for future conditions 
since the unit was closed and source 
control was implemented.  
Concentrations of CCR-related 
constituents will decline over time and, 
consequently, potential exposures to 
CCR-related constituents in the 
environment will also decline.  The 
magnitude of the reduction of existing 
risks is the same for all of the potential 
corrective action alternatives, and all 
three corrective action alternatives are 
equally protective of human health and 
the environment. 

Effectiveness of the Remedy 
in Controlling the Source 
(Section 2.2.2; 
IAC Section 845.670(e)(2)) 

   

Extent to Which 
Containment Practices Will 
Reduce Further 
Releases/Control the 
Sources of Releases to 
Reduce or Eliminate, to the 
Maximum Extent Feasible 
(IAC Section 
845.670(e)(2)(A)/ 
IAC Section 845.670(d)(3)) 

All three alternatives include source 
control (which is the primary remedial 
measure) and residual plume 
management.  Source control (IEPA 
approved CIP approach) was 
implemented in 2020.  These source 
control activities would control surface 
water run-off on the cover system and 
in the surrounding area, reduce 
leachate concentrations, and "decrease 

All three alternatives include source 
control (which is the primary remedial 
measure) and residual plume 
management.  Source control (IEPA 
approved CIP approach) was 
implemented in 2020.  These source 
control activities would control surface 
water run-off on the cover system and in 
the surrounding area, reduce leachate 
concentrations, and "decrease transport 

All three alternatives include source 
control (which is the primary remedial 
measure) and residual plume 
management.  Source control (IEPA 
approved CIP approach) was 
implemented in 2020.  These source 
control activities would control surface 
water run-off on the cover system and 
in the surrounding area, reduce leachate 
concentrations, and "decrease transport 
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Evaluation Factor 
(Report Section; 
Part 845 Section) 

Source Control-GWP Source Control-Cutoff Wall Source Control-GMS 

natural physical and geochemical 
attenuation processes to reduce the 
residual concentrations of CCR-related 
constituents in groundwater.  Site-
specific evaluations demonstrated that 
conditions are favorable for the 
attenuation of inorganic contaminants 
via adsorption.  Some desorption is 
predicted to occur as groundwater 
returns to background conditions, but 
the changes are expected to be minimal 
(Appendix E; Geosyntec Consultants, 
Inc., 2025). 
 
No ecosystems would be disturbed 
because no construction activities are 
expected under the Source Control-
GWP alternative. 

Site.  Groundwater quality would also be 
improved as a result of physical and 
geochemical attenuation processes.   
 
The construction activities would likely 
result in some negative impacts to the 
ecosystem, including disturbance of 
habitat near the construction areas by 
causing alarm and escape behavior in 
nearby wildlife (e.g., due to noise 
disturbances).  Short-term impacts could 
also occur to sensitive aquatic and 
wetland species in Kaskaskia River and 
other wetlands and surface waters near 
the FAPS (see Section 1.1.3) due to 
sediment runoff during construction. 

from the environment.  Groundwater 
quality would also be improved as a 
result of physical and geochemical 
attenuation processes.   
 
The construction activities would likely 
result in some negative impacts to the 
ecosystem, including disturbance of 
habitat near the construction areas by 
causing alarm and escape behavior in 
nearby wildlife (e.g., due to noise 
disturbances).  Short-term impacts 
could also occur to sensitive aquatic and 
wetland species in Kaskaskia River and 
other wetlands and surface water near 
the FAPS (see Section 1.1.3) due to 
sediment runoff during construction. 

Notes: 
CAA = Closure Alternatives Analysis; CCR = Coal Combustion Residual; CIP = Closure-in-Place; FAPS = Fly Ash Pond System; GMS = Groundwater Management System; GWP = 
Groundwater Polishing; GWPS = Groundwater Protection Standard; IAC = Illinois Administrative Code; IEPA = Illinois Environmental Protection Agency; NPDES = National Pollutant 
Discharge Elimination System; O&M = Operations and Maintenance; Source Control-Cutoff Wall = Source Control with a Groundwater Cutoff Wall; Source Control-GMS = Source Control 
with Groundwater Management System; Source Control-GWP = Source Control with Groundwater Polishing. 
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1 Introduction 

1.1 Site Description and History 

1.1.1 Site Location and History 

The Baldwin Power Plant (BPP) (also referred to as Baldwin Energy Complex, or BEC) is a coal-fired 
power generating facility owned and operated by Dynegy Midwest Generation, LLC (DMG).  The facility 
is located approximately 1.5 miles west-northwest of the Village of Baldwin, within Randolph and St. Clair 
Counties, Illinois.  The plant began operating its first generating unit in 1970 (Ramboll, 2024b).  The BPP 
is currently scheduled to retire by the end of 2027. 
 
1.1.2 CCR Impoundment 

A part of its operations, BPP produces and stores coal combustion residuals (CCRs).  The BPP has several 
surface impoundments for storage of CCR:  the Bottom Ash Pond (BAP) (Vistra identification [ID] number 
[No.] 601, Illinois Environmental Protection Agency [IEPA] ID No. W1578510001-06), the Fly Ash Pond 
System (FAPS, an IEPA closed CCR Unit) (Vistra ID No. 605; IEPA ID Nos. W1578510001-01, 
W1578510001-02, and W1578510001-03), the Secondary Pond, Tertiary Pond, and Cooling Pond 
(Ramboll, 2021).  The FAPS is a closed multi-unit CCR surface impound (SI) and is the subject of this 
report.   
 
The FAPS (Figure 1.1) is comprised of three closed unlined SIs:  the East Fly Ash Pond (76 acres), the Old 
East Fly Ash Pond (102 acres), and the West Fly Ash Pond (54 acres) encompassing a total surface area of 
232 acres (Appendix C; Ramboll, 2024a).  The FAPS external perimeter embankments were constructed in 
1969 followed by embankment enhancements and expansion in 1979 and 1989, respectively.  In 1995, an 
interior dike was constructed between East Fly Ash Pond and West Fly Ash Pond, and the dike was 
subsequently raised in 1999 (Ramboll, 2021).  During operation, the FAPS discharged into the BAP, 
followed by the Secondary Pond and the Tertiary Pond, which eventually discharges via a National 
Pollutant Discharge Elimination System (NPDES)-permitted outfall to a tributary of the Kaskaskia River, 
located south of Baldwin Lake Cooling Pond intake structure (Ramboll, 2021).  In 2016, a Closure Plan for 
the FAPS was developed and approved by IEPA; and closure with a final cover system was completed in 
November 2020 (Appendix C; Ramboll, 2024a). 
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Figure 1.1  Site Location Map.  Adapted from Ramboll (2024b). 
 
1.1.3 Surface Water Hydrology 

The FAPS is located at the northern edge of the Baldwin Lake-Kaskaskia River Watershed (Hydrologic 
Unit Code 071402040908) (AECOM, 2016b).  There are 28 surface water features within 1,000 meters of 
the Site (Ramboll, 2021).  The most significant water bodies in the vicinity of the FAPS are Baldwin Lake, 
also known as the Baldwin Power Plant Cooling Pond, and the Kaskaskia River (Figure 1.1; Ramboll, 
2024b).  
 
The Kaskaskia River is located approximately 0.5 mile west of the outer perimeter of the FAPS within the 
Kaskaskia River Watershed (Google LLC, 2022; AECOM, 2016b).  The segment of the Kaskaskia River 
adjacent to the Site (Section IL_O-97) is included on the 2022 Illinois Section 303(d) List as being impaired 
for aquatic life due to abnormal flow, degraded habitat, low oxygen, and sedimentation/siltation; impaired 
for fish consumption due to mercury and pesticides; and impaired for public and food processing water 
supply due to pesticides (IEPA, 2022; US EPA, 2022).  The 2,018-acre Baldwin Lake, which borders the 
Site to the north, was constructed between 1967 and 1970.  Baldwin Lake is filled by pumping water from 
the Kaskaskia River and is supplemented by natural precipitation.  The discharge from the lake into the 
Kaskaskia River is regulated by a Site NPDES permit (NPDES Permit No. IL0000043) (Ramboll, 2021).  
As a perched lake, it is hydrologically isolated from natural surface water bodies (Ramboll, 2021).   
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1.2 Part 845 Regulatory Review and Requirements 

Title 35, Part 845 of the Illinois Administrative Code (IAC) (IEPA, 2021) requires that a Corrective Action 
Alternatives Analysis (CAAA) be performed as part of the remedy selection, prior to undertaking any 
corrective actions at certain CCR-containing impoundments where exceedances of groundwater protection 
standards (GWPSs) have been identified.  Because exceedances4 of GWPSs in groundwater associated with 
the FAPS have been identified for boron, sulfate, and pH (Appendix D; Ramboll, 2024b), this report 
presents a CAAA for the FAPS pursuant to the requirements under IAC Section 845.670.  The goal of a 
CAAA is to holistically evaluate a range of factors for the various corrective actions being considered at an 
impoundment, including the efficiency, reliability, and ease of implementation of the corrective action; its 
potential positive and negative short- and long-term impacts on human health and the environment; and its 
ability to address concerns raised by the community (IEPA, 2021).  A CAAA is a decision-making tool that 
is designed to aid in the selection of a corrective action alternative. 
  

 
4 Throughout this document, "exceedance" or "exceedances" is intended to refer only to potential exceedances of proposed 
applicable background statistics or Groundwater Protection Standards (GWPS) as described in the proposed groundwater 
monitoring program, which was submitted to IEPA on October 25, 2021 as part of Dynegy Midwest Generation's operating permit 
application for the FAPS (Burns & McDonnell, 2021).  The operating permit application, including the proposed groundwater 
monitoring program, remains under review by IEPA and therefore Dynegy Midwest Generation has not identified any actual 
exceedances. 
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2 Corrective Action Alternatives Analysis 

This section presents the CAAA pursuant to requirements under IAC Section 845.670 (IEPA, 2021a).  The 
goal of a CAAA is to fully evaluate proposed viable corrective measures that were identified in the CMA.  
The CAAA evaluates potential corrective actions with respect to a wide range of factors, including the 
performance, reliability, and ease of implementation of the corrective action; its potential impacts on human 
health and the environment; and its ability to address concerns raised by the community (IEPA, 2021a). 
 
Per IAC Section 845.670(d) (IEPA, 2021a), any corrective actions selected under a Corrective Action Plan 
must: 
 

1. Be protective of human health and the environment; 

2. Attain the groundwater protection standards specified in Section 845.600; 

3. Control the sources of releases to reduce or eliminate, to the maximum extent feasible, 
further releases of constituents listed in Section 845.600 into the environment; 

4. Remove from the environment as much of the contaminated material that was released 
from the CCR surface impoundment as is feasible, considering factors such as 
avoiding inappropriate disturbance of sensitive ecosystems; and 

5. Comply with standards for management of wastes as specified in Section 845.680(d). 
 
At the FAPS, a CAAA is required because groundwater monitoring associated with the FAPS identified 
exceedances of the GWPSs.  Groundwater monitoring was conducted in accordance with the proposed 
groundwater monitoring plan (GMP) between 2015 to 2023 (Appendix D; Ramboll, 2024b).  The 
groundwater samples collected from groundwater compliance monitoring wells were used to evaluate 
compliance with the groundwater quality standards listed in IAC Section 845.600(a).  As of the date of this 
report, boron, sulfate, and pH were identified as constituents/parameters with concentrations in excess of 
their corresponding GWPSs (Appendix D; Ramboll, 2024b). 
 
Three potentially viable corrective actions for the FAPS were selected in the CMA for further consideration 
in this CAAA.  These corrective action alternatives include source control which was previously approved 
by IEPA.  The corrective actions alternatives that are considered in this CAAA are Source Control with 
Groundwater Polishing (Source Control-GWP), Source Control with a Groundwater Cutoff Wall (Source 
Control-Cutoff Wall), Source Control with Groundwater Management System (Source Control-GMS).5  
The corrective actions are described below in Section 2.1. 
 
2.1 Corrective Action Alternative Descriptions 

For all corrective actions evaluated in this CAAA, source control is the primary remedy.  US EPA has stated 
that source control is the most effective means of ensuring the timely attainment of remediation objectives 
(US EPA, 2015b).  The source control for the FAPs consisted of an IEPA approved CIP approach, which 

 
5 It should be noted that the GMS system evaluated in this report is a slightly different, more robust groundwater extraction 
alternative compared to the system that was considered in the CMA (Ramboll, 2024a).  
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Table 2.3  Expected Number of On-Site Worker Accidents Under Each 
Corrective Action Alternativea,b 

Corrective Action Alternative Injuries Fatalities 

Source Control-GWP 0 0 
Source Control-Cutoff Wall 0.19 1.6×10-3 
Source Control-GMS 0.47 4.1×10-3 

Notes: 
Source Control-GMS = Source Control with Groundwater Management System; Source 
Control-GWP = Source Control with Groundwater Polishing. 
(a)  Although source control (i.e., closure-in-place [CIP]) is a primary component of the 
corrective action, source control was completed in 2020 and the worker accidents 
associated with source control are not included in this analysis. 
(b)  Worker accidents associated with groundwater sampling and monitoring are not 
included in this analysis for any of the alternatives.  
Source:  Appendix B; Ramboll, 2025b. 

 
Off-Site, a greater number of haul truck miles, labor and equipment mobilization/demobilization miles, and 
material delivery miles would be required under the Source Control compared to the Source Control-GWP 
alternative (Tables 2.1 and 2.2).  For residual plume management under the Source Control-Cutoff Wall 
corrective action alternative, 854,000 total off-Site vehicle and equipment travel miles would be required.  
For residual plume management under the Source Control-GMS corrective action alternative, 1,060,000 
total off-Site vehicle and equipment travel miles would be required.  In contrast, for residual plume 
management under the Source Control-GWP alternative, no off-Site vehicle and mileage would be required 
(Appendix B; Ramboll, 2025b).  The United States Department of Transportation (US DOT) provides 
estimates of the expected number of fatalities and injuries "per vehicle mile driven" for drivers and 
passengers of large trucks and passenger vehicles (US DOT, 2023a224-2988).  Table 2.4 shows the 
expected number of off-Site accidents under each corrective action alternative due to all categories of off-
Site vehicle usage.  For these calculations, it was assumed that labor mobilization/demobilization would 
rely upon passenger vehicles (cars or light trucks, including pickups, vans, and sport utility vehicles) and 
that hauling, equipment mobilization/demobilization, and material deliveries would rely upon large trucks.  
Based on US DOT's accident statistics and the mileage estimates in Appendix B, an estimated 0.18 worker 
injuries and 0.013 worker fatalities would be expected to occur due to off-Site activities under the Source 
Control-Cutoff Wall alternative; and an estimated 0.24 worker injuries and 0.016 worker fatalities would 
be expected to occur due to off-Site activities under the Source Control-GMS alternative.  No off-Site 
worker accidents would be expected to occur under the Source Control-GWP alternative. 
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Table 2.4  Expected Number of Off-Site Worker Accidents Related to Off-Site Car and Truck Use Under 
Each Corrective Action Alternativea, b 

Off-Site Vehicle Use Category Source Control-GWP Source Control-GMS Source Control-
Cutoff Wall 

Injuries Fatalities Injuries Fatalities Injuries Fatalities 
Hauling 0 0 0.14 0.011 0.18 0.014 
Labor Mobilization/Demobilization 0 0 4.6×10-3 7.4×10-5 3.0×10-2 4.8×10-4 
Equipment Mobilization/Demobilization 0 0 1.2×10-2 9.0×10-4 1.4×10-2 1.0×10-3 
Material Deliveries 0 0 0.024 1.8×10-3 1.5×10-2 1.1×10-3 

Total: 0 0 0.18 0.013 0.24 0.016 
Notes: 
Source Control-GWP = Source Control with Groundwater Polishing; Source Control-GMS = Source Control with Groundwater 
Management System. 
(a)  Although source control (i.e., closure-in-place [CIP]) is a primary component of the corrective action, source control was 
completed in 2020 and the worker accidents associated with source control are not included in this analysis. 
(b)  Worker accidents associated with groundwater sampling and monitoring are not included in this analysis for any of the 
alternatives. 
Source:  Appendix B; Ramboll, 2025b. 
 
Overall, considering accidents occurring both on- and off-Site, no worker injuries and worker fatalities 
would be expected to occur for residual plume management under the Source Control and GWP alternative; 
0.37 worker injuries and 0.015 worker fatalities would be expected to occur for residual plume management 
under the Source Control-Cutoff Wall alternative; and 0.72 worker injuries and 0.021 worker fatalities 
would be expected to occur for residual plume management under the Source Control-GMS alternative.  
Thus, overall risks to workers would be highest under the Source Control-GMS alternative and lowest under 
the Source Control-GWP alternative. 
 
Community Risks 
 
Vehicle accidents that occur off-Site can result in injuries or fatalities among community members as well 
as workers.  Based on the accident statistics reported by US DOT (2023b) and the off-Site travel mileages 
reported in Appendix B (and summarized in Tables 2.1-2.2), off-Site vehicle accidents could result in an 
estimated 0.22 injuries and 1.7×10-3 fatalities among community members (e.g., people involved in haul 
truck accidents that are neither haul truck drivers nor passengers, including pedestrians, drivers of other 
vehicles, etc.) for residual plume management under the Source Control-Cutoff Wall alternative (Table 
2.5).  For residual plume management under the Source Control-GMS alternative, off-Site vehicle accidents 
could result in an estimated 0.28 community injuries and 2.2×10-3 community fatalities.  No off-Site 
mileage is expected under the Source Control-GWP alternative.  Therefore, off-Site impacts on nearby 
residents, including injuries or fatalities, would be highest under the Source Control-GMS alternative, and 
lowest under the Source Control-GWP alternative. 
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TABLE 1. DETERMINATION OF POTENTIAL EXCEEDANCES  
HISTORY OF POTENTIAL EXCEEDANCES  
BALDWIN POWER PLANT  
BOTTOM ASH POND  
BALDWIN, ILLINOIS  
Sample Location  HSU  Program  Constituent  Result Unit  Sample Date Range  Statistical Calculation  Statistical Result  GWPS  Background  Part 845 Standard  GWPS Source  

PZ-182  UU 257  Beryllium, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.0005  0.004  0.0005  0.004  Standard  

PZ-182  UU 257  Boron, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.484  2.2  2.2  2 Background  

PZ-182  UU 257  Cadmium, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.002  0.005  0.002  0.005  Standard  

PZ-182  UU 257  Chloride, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  88.0  1370  1370  200  Background  

PZ-182  UU 257  Chromium, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.005  0.10  0.013  0.1  Standard  

PZ-182  UU 257  Cobalt, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.00100  0.006  0.0022  0.006  Standard  

PZ-182  UU 257  Fluoride, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.190  4.0  3.8  4 Standard  

PZ-182  UU 257  Fluoride, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.190  4.0  3.8  4 Standard  

PZ-182  UU 257  Lead, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.00750  0.0075  0.0022  0.0075  Standard  

PZ-182  UU 257  Lithium, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.00690  0.14  0.14  0.04  Background  

PZ-182  UU 257  Mercury, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.0002  0.002  0.0002  0.002  Standard  

PZ-182  UU 257  Molybdenum, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.01  0.10  0.078  0.1  Standard  

PZ-182  UU 257  pH (field)  SU 03/14/2023 -  05/17/2023  Most recent sample  6.6/6.6  6.5/11  7.5/11.1  6.5/9  Standard/Background  

PZ-182  UU 257  Radium 226 + Radium 228, total  pCi/L  03/14/2023 -  05/17/2023  Most recent sample  0.925  5.0  3.8  5 Standard  

PZ-182  UU 257  Selenium, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.001  0.050  0.0032  0.05  Standard  

PZ-182  UU 257  Sulfate, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  254  758  758  400  Background  

PZ-182  UU 257  Thallium, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.002  0.002  0.002  0.002  Standard  

PZ-182  UU 257  Total Dissolved Solids  mg/L  03/14/2023 -  05/17/2023  Most recent sample  1120  3260  3260  1200  Background  
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TABLE 1. DETERMINATION OF POTENTIAL EXCEEDANCES  
HISTORY OF POTENTIAL EXCEEDANCES  
BALDWIN POWER PLANT  
BOTTOM ASH POND  
BALDWIN, ILLINOIS  
  

Notes:  
Potential exceedance of GWPS  
HSU = hydrostratigraphic unit:  

UA = Uppermost Aquifer  
UU = Upper Unit  

Program = regulatory program data were collected under:  
257 = 40 C.F.R. Part 257 Subpart D (Standards for the Disposal of Coal Combustion Residuals in Landfills and Surface Impoundm ents)  
845 = 35 I.A.C. Part 845 (Sampling events completed to assess well locations for inclusion in the Part 845 monitoring well ne twork)  

mg/L = milligrams per liter  
pCi/L = picocuries per liter  
SU = standard units  
Sample Count = number of samples from Sampled Date Range used to calculate the Statistical Result  
Statistical Calculation = method used to calculate the statistical result:  
Statistical Result = calculated in accordance with Statistical Analysis Plan using constituent concentrations observed at mon itoring well during all sampling events within the specified date range  
For pH, the values presented are the lower / upper limits  
GWPS = Groundwater Protection Standard  
GWPS Source:  

Standard = standard specified in 35 I.A.C. § 845.600(a)(1)  
Background = background concentration (see cover page for additional information)  
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TABLE 2. SUMMARY OF POTENTIAL EXCEEDANCES  
HISTORY OF POTENTIAL EXCEEDANCES  
BALDWIN POWER PLANT  
BOTTOM ASH POND  
BALDWIN, ILLINOIS  
Sample Location  HSU  Program  Constituent  Result Unit  Sample Date Range  Statistical Calculation  Statistical Result  GWPS  Background  Part 845 Standard  GWPS Source  

MW-370  UA 257  Chloride, total  mg/L  12/29/2015 -  05/16/2023  CB around linear reg  1380  1370  1370  200  Background  

MW-393  UA 845  Fluoride, total  mg/L  10/27/2022 -  05/15/2023  CB around linear reg  7.49  4.0  3.8  4 Standard  

OW-257  UU 257  Arsenic, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.103  0.010  0.010  0.01  Background  

OW-257  UU 257  Beryllium, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.00970  0.004  0.0005  0.004  Standard  

OW-257  UU 257  Chromium, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.214  0.10  0.013  0.1  Standard  

OW-257  UU 257  Cobalt, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.203  0.006  0.0022  0.006  Standard  

OW-257  UU 257  Lead, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.214  0.0075  0.0022  0.0075  Standard  

OW-257  UU 257  Lithium, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.207  0.14  0.14  0.04  Background  

OW-257  UU 257  Radium 226 + Radium 228, total  pCi/L  03/14/2023 -  05/17/2023  Most recent sample  25.3  5.0  3.8  5 Standard  

OW-257  UU 257  Thallium, total  mg/L  03/14/2023 -  05/17/2023  Most recent sample  0.01  0.002  0.002  0.002  Standard  

Notes:  
HSU = hydrostratigraphic unit:  

UA = Uppermost Aquifer  
UU = Upper Unit  

Program = regulatory program data were collected under:  
257 = 40 C.F.R. Part 257 Subpart D (Standards for the Disposal of Coal Combustion Residuals in Landfills and Surface Impoundm ents)  
845 = 35 I.A.C. Part 845 (Sampling events completed to assess well lo cations for inclusion in the Part 845 monitoring well network)  

mg/L = milligrams per liter  
pCi/L = picocuries per liter  
SU = standard units  
Sample Count = number of samples from Sampled Date Range used to calculate the Statistical Result  
Statistical Calcul ation = method used to calculate the statistical result:  
Statistical Result = calculated in accordance with Statistical Analysis Plan using constituent concentrations observed at mon itoring well during all sampling events within the specified date range  
For pH, the values presented are the lower / upper limits  
GWPS = Groundwater Protection Standard  
GWPS Source:  

Standard = standard specified in 35 I.A.C. § 845.600(a)(1)  
Background = background concentration (see cover page for additional information)  
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Action Plan (CAP) process are implemented to supplement the source control measures described 
above. If the groundwater concentrations do not decrease consistent with modeling p redictions , 
the adaptive site management approach will facilitate timely modifications or enhancements to 
the corrective measure(s), as needed, in accordance with 35 I.A.C. § 845.680(b). this approach 
will be employed to provide continuous improvement to t he FAPS groundwater remediation in 
response to new site information and/or the performance of the selected corrective measure(s).  

The planned adaptive site management strategies are generally consistent with National 
Research Council, Interstate Technolog y & Regulatory Council (ITRC) and United States 
Environmental Protection Agency  (USEPA) methodologies developed to address sites with long 
remediation times and high levels of uncertainty regarding the remedial actions necessary to 
achieve final and protec tive remediation goals (USEPA, 2022). The elements of the proposed 
adaptive site management strategy at the FAPS will be responsive to the changing conditions 
associated with pond closure and performance of the selected corrective measure(s) and will 
inclu de the following:  

1.  Implementing the groundwater corrective measure(s) selected as part of the CAP for the 
current conditions at the FAPS. The selected corrective measures may include a 
combination of the technologies presented in this CMA.  

2.  Establishing both  the absolute remedial objective and functional (interim) goals to 
monitor progress toward the remedial objective. Achieving the GWPS for 35 I.A.C. § 
845.600 constituents at the downgradient waste boundary is the remedial objective for 
the FAPS. Specific f unctional goals will be developed as part of the CAP process. The 
functional goals will be measurable thresholds for future action and may include short -
term or technology -specific objectives and triggers. Functional goals may vary for 
different locations,  CCR constituents or other site -specific considerations (ITRC, 2017) 
and will serve as benchmarks for comparison to ongoing groundwater monitoring at the 
FAPS. 

3.  Ongoing groundwater monitoring at the FAPS will continue throughout the 
implementation of source control and residual plume management activities. Post -
closure monitoring will continue for a period of at least 30 years, in accordance with 35 
I.A.C. § 845.780 . A comprehensive groundwater monito ring plan (GMP) will be 
developed as part of the CAP process in accordance with 35 I.A.C. § 845.670 and 35 
I.A.C. § 845.220(c)(4). The GMP will include the functional goals and proposed action 
levels.  

4.  Groundwater monitoring information will be used to guid e decisions regarding whether 
progress toward the remedial goal is advancing as expected and/or whether additional 
actions may be needed to achieve the remedial objective, in conjunction with IEPA, as 
required by 35 I.A.C. § 845.680(b).  
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control. The performance of groundwater polishing  as a groundwater corrective measure varies 
based on site -specific conditions and additional data collection  may be needed  to support the 
design and achieve regulatory approval. The low permeability  of the  UU and  bedrock UA suggests 
performance by physical pro cesses may be limited  in addressing the boron in the UA. The 
chemical processes  in the fine -grained U U require further evaluation.  

Naturally occurring geochemical process  are  currently ongoing at the post -closure FAPS and will 
continue to affect post -closure groundwater constituent concentra t ions.  Ongoing monitoring of 
groundwater conditions is needed to better understand the mechanisms and efficacy of the 
groundwater polishing process and to confirm the effectiveness o ver time. Thus, additional 
groundwater sample collection and analyses would be required to characterize potential 
mechanisms, as discussed above, and to provide long term monitoring of the remedial progress. 
Enhancements to the groundwater monitoring syste m may be required  to ensure that 
groundwater polishing is occurring as predicted , consistent with the adaptive site management 
approach . The reliability of groundwater polishing  as a groundwater corrective measure is high 
because operation and maintenance requirements are limited. However, the reliability can also 
vary based on site -specific hydrogeologic and geochemical conditions.  

Following characterization and approval of the CAP, monitoring of the groundwater polishing 
processes and comparison to  funct ional goals established to monitor progress toward the 
remedial objective  could begin as quickly as within a few months of CAP approval.  

No potential safety impacts or exposure to human health or environmental receptors are 
expected to result from impleme nting the groundwater polishing processes . Timeframes to 
achieve GWPS are dependent on site -specific conditions, which require detailed technical analysis 
which are ongoing and will be evaluated in connection with the CAAA . Selecting groundwate r 
polishing as a corrective measure for the FAPS will require CAP permit by the IEPA.   

Monitoring the groundwater polishing to track progress toward achievement of the GWPS , in 
conjunction with source control at the FAPS,  would require  long - term maintenance and 
monitoring of the groundwater monitoring system to confirm source control and verify the 
effectiveness in reducing groundwater concentrations to levels below the GWPS. Monitoring 
activities could be initiated immediately after ap proval of the CAP permit.  

Groundwater polishing processes  will continue to occur naturally at the FAPS. It may be a viable 
corrective measure for the boron and sulfate exceedances at the FAPS. Therefore, it is being 
advanced to the CAAA for further evaluat ion.  

5.2.2  Source Control with Groundwater Extraction  

Source control will reduce the mass loading to the groundwater system and implementing a 
groundwater extraction system  may reduce the time required to attain the GWPS in the UA  and 
reduce the potential for of f-site migration . However, the groundwater impacts already present in 
the low permeability UU may limit the reduction in time to attain the GWPS that can be achieved 
by a groundwater extraction system.  A groundwater collection trench may be feasible to mitigate 
potential plume migration to the south  and west .  

Groundwater extraction is a widely accepted corrective measure with a long track record of 
performance and reliability. It is routinely approved by the IEPA. For a corrective measure using 
groundwater extraction to effectively control off -site flow and/or to remove potentially 
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The effectiveness of a cutoff wall as a hydraulic barrier relies on the contrast between the 
hydraulic conductivity of the native geologic materials ( i.e .,  the UU and/or UA)  and the cutoff 
wall. The most effective barriers have hydraulic conductivity values that are several orders of 
magnitude lower than the geologic materials  they are in contact with. The effectiveness of a  
cutoff wall , typically  designed with hydraulic cond uctivity of 1  x 10 -7 centimeters per second  
(cm/s ), constructed in the low permeability  UU and/or UA,  would be limited . Construction of a 
cutoff wall extending into the  bedrock  UA would likely require specia lized equipment and  may 
prove difficult, potentially requiring several years of continuous construction .   

Cutoff walls are designed to act as hydraulic barriers; as a result, cutoff walls inherently alter the 
existing groundwater flow system. Changes to the existing groundwater flow system may need to 
be controlled to maximize the effectiveness of the remedy by, for example, combining a cutoff 
wall with groundwater extraction to control build -up of hydraulic head upgradient and around the 
cutoff walls.  Additional data  collection and analyses would be required to design a cutoff wall. 
Construction of only the cutoff wall could be completed within 2 to 3 years. Constructing a cutoff 
wall at the FAPS would require IEPA approval of the CAP permit and, depending on the loc ation, 
an IDNR dam safety modification permit may be required.  

To attain GWPS, cutoff walls require a separate groundwater corrective measure to operate in 
concert with the cutoff wall(s). A cutoff wall at the FAPS alone would not be a viable corrective 
measure for the boron and sulfate exceedances. Cutoff walls are commonly coupled with 
groundwater polishing and/or groundwater extraction , possibly  with treatment  of extracted 
groundwater , to attain GWPS. Use of a cut off wall coupled with groundwater extraction /treatment  
to supplement the ongoing groundwater polishing may provide improvement over source control 
in accelerating the time to attain GWPS. Time of implementation for the cutoff wall, hydraulic 
head control ( i.e.,  groundwater extraction), and any necessary treatment  is approximately 5 to 8 
years, including characterization, design, permitting, and construction. The via bility of a cutoff 
wall in combination of other corrective measure(s) will be further evaluated as part of the CAAA, 
potentially using groundwater fate and transport modeling. Therefore, the cutoff wall is being 
advanced to the CAAA for further evaluation.  

5.2.4  Source Control with In - Situ Chemical Treatment  

Source control will reduce the mass loading to the groundwater system and implementing 
additional groundwater corrective measures may reduce the time required to attain the GWPS in 
the UA. Use of i n-situ treatment, either through targeted injection of reactive media or in PRB 
systems, to transform  contaminants into environmentally  acceptable forms to attain the GWPS 
was considered.  

In -situ treatment using ion exchange to address boron and sulfate e xceedances in groundwater is 
not an established or widely accepted groundwater corrective measure; therefore, its 
performance and reliability are unknown. Regulatory acceptance of this innovative approach to 
achieving the GWPS is uncertain.  

In -situ treatme nt presents design and construction challenges, including targeted reactive media 
delivery via injection to the UU and/or UA . Construction of a PRB system  would have the same 
limitations as a cutoff wall due to the similarity between the low hydraulic cond uctivity of the PRB 
and the UU . Injection or a PRB may not be feasible in the bedrock UA. Depending upon the 
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APPENDIX B 
DRAWINGS AND MATERIALS SPECIFICATIONS FOR 
SELECTED REMEDY  
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