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1.0 INTRODUCTION 
On behalf of Northern Indiana Public Service Company LLC (NIPSCO), WSP USA Inc. (WSP) has prepared this 
Addendum #2 to supplement, refine, and update findings of the May 2019 CCR Assessment of Corrective 
Measures (ACM) Report (Golder, 2019) and Addendum #1 to the ACM (WSP, 2022) for three impoundments 
referred to as Primary 1, Primary 2, and Secondary 1 (collectively the CCR Units) at the NIPSCO Bailly 
Generating Station (BGS or Site). BGS also contains a fourth CCR impoundment referred to as the Boiler Slag 
Pond, as shown on Site figures; however, this CCR unit has not had any statistically significant level (SSL) 
exceedances of Appendix IV parameters, is not subject to Corrective Action, and is not further addressed in this 
ACM Addendum #2.   

Like the ACM and Addendum #1, this Addendum addresses detections of Appendix IV parameters downgradient 
of the CCR Units with SSL exceedances of the groundwater protection standard (GWPS) for Appendix IV 
parameters. In addition, this Addendum was prepared to 1) remove Secondary 1 as a unit with SSL exceedances 
of Appendix IV parameters, and 2) update our understanding of geologic and groundwater quality conditions at 
the Site based on the findings of a subsurface investigation conducted at the Site in May 2023 (WSP 2023).  

The specific findings of the recent investigations pertinent to this ACM Addendum include the following: 

�ƒ The �³�X�S�S�H�U��clay �X�Q�L�W�´��described in the ACM and Addendum #1 as being generally present at an approximate 
depth of 30 to 40 feet below ground surface (ft bgs), and interpreted as a hydraulic confining layer, was not 
encountered in three borings drilled to the north Primary 2 to depths of 60 ft bgs, and; 

�ƒ Molybdenum, which was previously only present above the GWPS in wells located immediately adjacent to 
Primary 1, was detected in a newly installed well (GAMW-21) located to the north of Primary 2 during the two 
post-installation monitoring events conducted to date (May and November 2023) at an elevated concentration 
exceeding the GWPS. 

�ƒ Cadmium, which was the only SSL for Secondary 1, dropped below the GWPS (0.005 milligrams per liter 
[mg/L]) for four consecutive monitoring events as of the May 2023 groundwater sampling event and is no 
longer considered an SSL. Secondary 1 therefore has no SSL detections and no longer needs to be 
addressed in the ACM process.  

This Addendum focuses on addressing the following requirement under 40 Code of Federal Regulations (CFR) 
§257.96(c) as it relates to our current understanding of Site geology and groundwater quality: 

�³�7�K�H���D�V�V�H�V�V�P�H�Q�W���X�Q�G�H�U���S�D�U�D�J�U�D�S�K�����D�����R�I���W�K�L�V���V�H�F�W�L�R�Q���P�X�V�W���L�Q�F�O�X�G�H���D�Q���D�Q�D�O�\�V�L�V���R�I���W�K�H���H�I�I�H�F�W�L�Y�H�Q�H�V�V���R�I��
potential corrective measures in meeting all of the requirements and objectives of the remedy as described 
under §257.97 addressing at least the following: 

1) The performance, reliability, ease of implementation, and potential impacts of appropriate potential 
remedies including safety impacts, cross-media impacts, and control of exposure to any residual 
contamination; 

Specifically, Addendum #2 includes new information about the Site and details how this new information 1) 
eliminates the need for corrective measure requirements for Secondary 1, and 2) may eliminate or require 
adjustments to certain remedial technologies for corrective measures for Primary 1 and Primary 2 based on 
technical feasibility or deployment.  
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WSP�¶�V��preparation of ACM Addendum #2 reflects the ongoing CCR Unit-specific state regulatory review and 
closure approval processes.  Furthermore, the preparation of this Addendum is consistent with United States 
Environmental Protection Agency (EPA) Headquarters�¶ staff observations and their subsequent discussions with 
NIPSCO regarding previously prepared ACM documents.  The specific discussion during October 13 and 
November 24, 2020, conference calls included comments by several senior EPA representatives1 that ACMs 
�Z�H�U�H���³�O�L�Y�L�Q�J���G�R�F�X�P�H�Q�W�V�´���D�Q�G���W�K�X�V���V�X�E�M�H�F�W���W�R���U�H�Y�L�V�L�R�Q�V���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K changes in conditions.  As part of this 
progression, WSP has revised the ACM, as appropriate, in response to Site conditions, and evolving Indiana 
Department of Environmental Management (IDEM) closure requests/requirements. 

This Addendum in combination with remaining applicable sections of the ACM Report (Golder 2019) and 
Addendum #1 (WSP 2022), result in a process for NIPSCO to move forward towards the selection of a corrective 
measure that addresses groundwater impacts downgradient of Primary 1 and Primary 2 above the GWPS.     

2.0 BACKGROUND  
NIPSCO operates the BGS located at 246 Bailly Station Road in Chesterton, Porter County, Indiana (see 
Figure 1).  Although BGS ceased coal-fired generation on May 31, 2018, NIPSCO still manages coal combustion 
residuals (CCR) in surface impoundments subject to applicable requirements of 40 CFR Part 257 as amended 
(CCR Rule).  Pursuant to 40 CFR §257.96(a), the CCR Units (Figure 2) were subject to an ACM, the results of 
which were presented in the ACM Report (Golder 2019). Addendum #1 to the ACM was prepared in 2022 (WSP 
2022) to incorporate changes resulting from the use of an enhanced cover system in the final closure design and 
to reevaluate the potential corrective measures identified in the ACM based on their compatibility with the final 
closure design.  

NIPSCO plans to close the CCR Units by removal in accordance with 40 CFR §257.102(c) and an approved 
IDEM Closure Application.  In order to meet the requirements of 40 CFR §257.97-���������1�,�3�6�&�2�¶�V���D�S�S�U�R�D�F�K��
combines CCR source removal followed by groundwater corrective measures and monitoring to demonstrate 
achievement of applicable cleanup standards. Closure dewatering activities began in 2Q24, and source removal 
actions are scheduled to begin 3Q24. Closure construction is scheduled for completion in 3Q25, whereupon post-
closure monitoring will commence. 

In the ACM Report (Golder 2019), WSP identified five potential groundwater corrective measures for further 
consideration following the excavation and closure of the CCR Units. The potential corrective measures and their 
key components were summarized in Table 5 of the ACM Report (see Appendix A), and Table 3 of Addendum #1, 
and are discussed in detail in Section 4.0 below. In ACM Addendum #1, WSP updated our evaluation of the 
potential corrective measures based on the components included in the CCR Unit closure plans, including an 
enhanced cover system design and infiltration trenches to be located just south of the existing CCR Unit 
footprints. 

3.0 CONTAMINANT PLUME CONDITIONS 
Following the installation of a groundwater monitoring system in 2016 and throughout calendar year 2017, Golder 
collected background groundwater samples and performed Detection Monitoring around the CCR Units pursuant 
to the requirements of 40 CFR §257.94. In 2018, Golder performed the first and second Assessment Monitoring 

 

1 Senior EPA representatives on the October 13, 2020, conference call included Lydia Anderson, Frank Behan, Laurel Celeste, Kirsten Hillyer, 
Richard Huggins, Susan Mooney, and Jessica Schumacher.  Senior EPA representatives on the November 24, 2020, conference call included 
Richard Huggins and Stacey Yonce.  
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sampling events pursuant to the requirements of 40 CFR §257.95. Golder developed the GWPS by selecting the 
larger value of the Maximum Contaminant Level (MCL) or the unit-specific background concentration for each 
analyte based on a tolerance/prediction limit statistical procedure. In August 2018, the EPA amended the CCR 
Final Rule (i.e., Phase 1 Part 1 amendment) and created health-based standards for cobalt, lead, lithium, and 
molybdenum, constituents that did not have MCLs, as of August 29, 2018. Pursuant to 40 CFR §257.95(h)(2), the 
health-based standards can be used in place of background levels to calculate the GWPS. Table 1 summarizes 
the GWPS and the IDEM-specific applicable cleanup standards. The analytical results are provided in Table 2. 

Since the submittal of the ACM, consistent with the requirements of 40 CFR §257.90 and 257.91, NIPSCO 
modified the groundwater monitoring well network to reflect the observed groundwater flow regime indicated by 
groundwater elevations collected in 2019 and confirmed during subsequent semi-annual monitoring events. The 
changed flow regime reflects the cessation of BGS generating activities, reduced CCR Unit influent, and 
subsequent modifications in CCR Units�¶ operation. The groundwater monitoring system was modified in 
September 2019 to reflect the change in overall observed groundwater flow to a southerly (versus formerly 
northern) direction in the area of the CCR Units. Former background wells GAMW-08 and GAMW-11 (see Figure 
3) were likely no longer representative of upgradient conditions as they could potentially be impacted by 
groundwater flow beneath the CCR Units. Based on the interpretation of groundwater flow direction from water 
levels collected to date, GAMW-01 is representative of background conditions for all the CCR Units. New 
monitoring well GAMW-01B was installed adjacent to GAMW-01 in September 2019 to monitor background 
groundwater quality immediately above the confining clay layer (Figure 4). Given the observed generally flat 
gradients beneath Primary 1 and Primary 2 and groundwater flow direction in a more southerly direction, NIPSCO 
added four newly installed monitoring wells (and the two former background monitoring wells GAMW-08 and 
GAMW-11) to the downgradient monitoring network and combined Primary 1 and Primary 2 into one unit for the 
purposes of groundwater monitoring. Because of the change in monitoring approach and addition of new wells to 
the network, existing wells located between Primary 1 and Primary 2 (i.e., GAMW-09, and GAMW-15) were 
removed from the monitoring system. 

Due to continued SSL detections of Appendix IV parameters in wells GAMW-07 and GAMW-16 to the north of the 
CCR Units and GAMW-08B and GAMW-17 to the south, the groundwater monitoring system was further modified 
in May 2023 to comply with the requirements of 40 CFR 257.95(g)(1)(iii).  The modifications included installation 
of three additional monitoring wells (GAMW-19, GAMW-20, and GAMW-21) within an undeveloped area (the 
Greenbelt) located between the CCR Units and the Indiana Dunes National Park (IDNP) to the North, and two 
monitoring well pairs (GAMW-22/GAMW-22B and GAMW-23/GAMW-23B) along the southern property line (see 
Figure 4). The new wells in the Greenbelt were each installed to depths of approximately 15 to 20 ft bgs. The well 
pairs to the south of the CCR Units were installed with the shallow wells (GAMW-22 and GAMW-23) extending to 
approximately 13 to 23 ft bgs and the deep wells (GAMW-22B and GAMW-23B) extending to approximately 28 to 
38 ft bgs.  

The current monitoring well network (see Figure 4) contains downgradient monitoring wells located both to the 
north and to the south of Primary 1 and Primary 2. Groundwater flows may be influenced by historic or ancestral 
surface water channels and/or off-site activities at the steel mill site adjacent to the south. The groundwater flow 
direction in this area has historically been flat and variable; consequently, wells both to the north and to the south 
are either now, or historically have been, downgradient of the CCR Units. Groundwater elevation contours 
developed from measurements collected during the most recent groundwater sampling event in November 2023 
(see Figure 5) indicate groundwater gradients local to Primary 1 and Primary 2 towards the impoundments from 
the east and west, and outwards from the impoundments to the north and to the southwest.    
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NIPSCO is unable to install additional representative assessment monitoring wells in the vicinity of Secondary 1 to 
further characterize the nature and extent of the plume because the proximity and location of Secondary 2 
(located downgradient of Secondary 1) makes the installation of additional monitoring wells capable of monitoring 
only groundwater influence from Secondary 1 infeasible. An overview of the groundwater monitoring network is 
provided in the embedded table below. The original, pre-2019 monitoring well network is shown on Figure 3, the 
current monitoring well network is shown on Figure 4, and the groundwater elevation contours developed from the 
latest groundwater monitoring event in November 2023 are shown on Figure 5. 

 

CCR Unit  Background Monitoring Wells  Downgradient Monitoring Wells  

Primary 1 and 
Primary 2 

GAMW-01, GAMW-01B MW-112, GAMW-06, GAMW-07, GAMW-08, 
GAMW-08B, GAMW-10, GAMW-11, 
GAMW-11B, GAMW-11C, GAMW-16, 
GAMW-17, GAMW-17B, GAMW-18, 
GAMW-19, GAMW-20, GAMW-21, 
GAMW-22/GAMW-22B and GAMW-23/ 
GAMW-23B 

Secondary 1 GAMW-02, GAMW-03, GAMW-04 

 
Following the first Assessment Monitoring sampling events, including verification sampling, NIPSCO detected 
arsenic, cadmium, lithium, and thallium at statistically significant levels (SSLs) above the GWPS. Based on the 
change in groundwater flow direction and the corresponding changes in the groundwater monitoring well network 
additional SSLs have been identified.  After the twelfth Assessment Monitoring event (November 2023) the 
following constituents were, or had been, detected above the GWPS: 

�ƒ Primary 1 and Primary 2 

�ƒ Arsenic at GAMW-16 and GAWM-17 

�ƒ Lithium at GAMW-16 

�ƒ Molybdenum at GAMW-17 

�ƒ Thallium at GAMW-07 and GAMW-08B 

�ƒ Secondary 1 

�ƒ Cadmium at GAMW-04 

�ƒ Thallium at GAMW-03 (no longer an SSL after the October 2021 event) 

�ƒ Cadmium at GAMW-04 (no longer an SSL after the October 2022 event) 
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A summary of the parameters detected above applicable cleanup standards throughout the Site are provided 
below: 

�ƒ Arsenic : Arsenic concentrations in groundwater samples collected from downgradient monitoring wells have 
historically ranged from non-detect (< 0.001 mg/L) to 0.19 mg/L (see Table 2). The highest detected arsenic 
concentration was 0.19 mg/L at GAMW-17 in October 2021. Historically, arsenic has only been detected 
above the GWPS (0.01 mg/L) in groundwater samples from monitoring wells GAMW-07, GAMW-16, and 
GAMW-17. However, arsenic was detected in MW-112 on the north end of Primary 1 at a concentration 
slightly above the GWPS at 0.011 mg/L in November 2022, and at 0.067 mg/L during the latest groundwater 
monitoring event in November 2023 (it fell to 0.0012 mg/l for the interim event in May 2023). Arsenic was also 
detected above the GWPS at a concentration of 0.021 mg/L for the first time in GAWM-17B, which is located 
at the south end of Primary 2, during the November 2023 event. While recent detections at MW-112 and 
GAWM-17B exceed the GWPS, the number of exceedances is insufficient for these to be considered SSL 
exceedances. It should be noted that the concentrations in GAMW-17 have decreased during every 
monitoring event since the October 2021 sampling event. Apart from the pre-2023 samples collected from 
GAMW-17 and the November 2023 detection in MW-112, the detected arsenic concentrations are below 0.05 
mg/L. In general, arsenic concentrations in groundwater appear to be stable or decreasing in all monitoring 
wells apart from MW-112 and GAMW-17B, where there are currently an insufficient number of high-
concentration detections to distinguish a rising trend from outlier detections.  

�ƒ Cadmium : Cadmium concentrations have ranged from non-detect (<0.0002 mg/L) to 0.02 mg/L in 
groundwater samples collected from �W�K�H���6�L�W�H�¶�V��monitoring wells (see Table 2). Prior to 2023, cadmium had 
only been detected at the Site above the GWPS (0.005 mg/L) in groundwater samples from GAMW-04, 
located downgradient of Secondary 1. Cadmium concentrations in groundwater from GAMW-04 have 
generally shown a decreasing trend since August 2017, when the highest cadmium concentration (0.02 mg/L) 
was detected and have been below the GWPS since the May 2021 monitoring event. In May and November 
2024, cadmium was detected above the GWPS in deep wells GAMW-08B (0.006 mg/L & 0.0062 mg/L) and 
GAMW-22B (0.013 mg/L & 0.01 mg/L). Currently, there are insufficient detections above the GWPS for these 
detections to be considered SSLs, so cadmium is not currently considered to be a parameter requiring 
corrective measures.  

�ƒ Lithium : Lithium concentrations in groundwater have ranged from non-detect (<0.008 mg/L) to 0.1 mg/L. 
Historically, lithium has only been detected above the GWPS (0.04 mg/L) in monitoring wells GAMW-04 and 
GAMW-16, located downgradient of Secondary 1 and Primary 2, respectively. Lithium levels in GAMW-04 
fluctuate between sampling events but appear to be generally stable or decreasing since August 2017, have 
not exceeded the GWPS since the November 2020 sampling event and have been below detection levels 
since the May 2022 sampling event. Lithium levels in GAMW-16 were steadily decreasing until April 2019, 
when the trend reversed, and concentrations gradually increased.  The levels in this well have remained 
generally stable since the October 2021 sampling event.  

�ƒ Molybdenum:  Prior to 2023, the molybdenum concentrations in groundwater ranged from 0.0026 mg/L to 1.0 
mg/L (see Table 2) and had been reported above the GWPS (0.10 mg/L) in five monitoring wells (GAMW-03, 
GAMW-08B, GAMW-10, GAMW-16, and GAMW-17). However, the concentrations in these wells are highly 
variable such that SSL exceedances have only been identified for GAMW-17, which has contained 
concentrations ranging from 0.61 to 1 mg/L, while concentrations in the other monitoring wells have remained 
below 0.3 mg/L. The concentrations in GAMW-17 reached the maximum to date of 1 mg/l during the May 
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2021 sampling event but have decreased or remained steady during each subsequent event. Concentrations 
in the other wells at the Site fluctuate between sampling events, but generally appear to be stable.  

Molybdenum has also been detected above the GWPS in GAWM-21 and GAMW-23B, which were installed 
May 2023 in the Greenbelt to the north of the CCR Units (GAMW-21) and to the south of Primary 1 (GAMW-
23B), respectively.  In May and November of 2023, molybdenum was detected in GAMW-21 at concentrations 
of 3.3 mg/L and 1.9 mg/L, respectively, and in GAMW-23B at concentrations of 0.13 mg/L and 0.28 mg/L, 
respectively. It is unclear whether the high concentrations in GAMW-21 are associated with the CCR Units, as 
molybdenum has not been detected at similar concentrations in any of the other wells at the Site, including 
the wells located between the CCR Units and GAMW-21. Furthermore, there are currently an insufficient 
number of sample results for both wells to determine if these detections represent SSL exceedances. At least 
two more sets of groundwater monitoring data are needed to perform the required statistical analysis. 
Therefore, until such data has been collected and evaluated, the detections above the GWPS at GAMW-21 
and GAWM-23B are not considered to be SSLs and are not addressed further in this addendum.  

�ƒ Selenium: Selenium concentrations in groundwater have ranged from non-detect (<0.001 mg/L) to 0.29 
mg/L. Selenium has been detected above the GWPS (0.09 mg/L) in groundwater samples collected from 
three monitoring wells, GAMW-11, GAMW-11C, and GAMW-17 (see Table 2). There have been no SSL 
exceedances for selenium, so it is not considered a parameter requiring corrective measures.   

�ƒ Thallium : Thallium concentrations in groundwater have ranged from non-detect (<0.001 mg/L) to 0.015 mg/L 
over the monitoring period (see Table 2). Thallium has been reported above the GWPS (0.0043 mg/L) in at 
least one sample collected from monitoring wells GAMW-02, GAMW-03, GAMW-04, GAMW-06, GAMW-07, 
GAMW-08B, GAMW-09, GAMW-10, GAMW-16, GAMW-22, and GAMW-22B. Historically, the highest thallium 
concentration measured was 0.015 mg/L at GAMW-07 in January 2017 and at GAMW-22B in June 2023. 
Thallium concentrations generally appear to be stable or decreasing across the site, though there are an 
insufficient number of sample results for the newly installed wells GAMW-22 and GAMW-22B to evaluate 
trends at these wells. 

In accordance with the provisions of 40 CFR §257.95(g)(1), NIPSCO has defined the nature and extent of the 
release associated with the CCR Units in the uppermost aquifer using the current CCR Rule-compliant monitoring 
well network. The uppermost aquifer has a saturated thickness of approximately 18 to 28 feet based on an 
approximate silty clay elevation of 589 to 579 feet North American Vertical Datum of 1988 (NAVD88) and a water 
table elevation of 607 feet NAVD88. This applies to the southern boundaries of the CCR Units and the northern 
boundary of Primary 1.  Furthermore, past investigations showed the upper clay unit is present at an approximate 
elevation of 575 feet NAVD88 to the east of the impoundments (Wood boring SB-73). It should be noted, 
however, that no borings advanced to the north of Primary 2 or Secondary 1 have encountered the upper clay, 
including borings advanced up to 60 ft bgs in May 2023. Therefore, the upper clay appears to be discontinuous 
across the northern end of the impoundments, which may affect the usefulness of certain remedial technologies.   

The downgradient wells are located in two lines to the north and south of the CCR Units. The first line of wells was 
placed immediately adjacent to the CCR units (i.e. GAMW-08/08B, GAMW-16/16B, and GAMW-17/17B), while 
the second line is located approximately 350 feet north (GAMW-19, GAMW-20, and GAMW-21) and 
approximately 90 feet to the south (GAMW-22/22B and GAWM-23/23B) of the CCR Units (note that the 
placement of the southern wells was restricted by the proximity of the southern property boundary to the CCR 
Units).The wells were installed with well screens set at the likely depths to intercept impacted groundwater flow 
from the CCR Units, if any. The close proximity of the downgradient well network should detect a release from the 
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CCR Unit, if present, as shown by the results of the CCR Detection and Assessment groundwater monitoring 
programs.  

The shallow hydraulic gradients adjacent to Primary 1, Primary 2, and Secondary 1 should reduce the migration of 
impacted groundwater away from the CCR Units.  The potential vertical migration and extent of groundwater 
impacts is limited by the low downward vertical component of flow, the design of the CCR Units with Hypalon 
liners, and the ability of the underlying clay liners to adsorb or contain metals.  

For purposes of ACM, Addendum #1, and Addendum #2, NIPSCO assumed that groundwater beneath the 
entirety of each CCR Unit is potentially impacted until further groundwater delineation activities are performed 
following the closure-by-removal of the impoundments. Use of these data and assumptions defining the nature 
and extent of groundwater impacts in conjunction with the closure approach (e.g., source removal) supports 
development of the conceptual areas for corrective measures applications. 

In accordance with the requirement of 40 CFR 257.95(g)(1), the nature, mass, and extent of contamination must 
be characterized for the ACM.  The assumed extents of the arsenic, cadmium, lithium, molybdenum, and thallium 
plumes associated with the CCR Units that potentially require corrective action (e.g., concentrations exceeding 
the GWPS) based on the most recent groundwater monitoring event in November 2023 are shown on Figures 
6-9. Due to the lack of off-Site monitoring wells up- and downgradient of the ponds, the plume extents are limited 
to the Site and the estimated masses presented below only include the on-Site mass for each COC within the 
extents of the plume with SSL exceedances of the GWPS. Cadmium and selenium plumes are not shown 
because while some wells were found to contain concentrations of these metals above the GWPS during the 
November 2023 sampling event, none have the sufficient number of exceedances to be considered SSL 
exceedances.   Using these extents and concentrations, the masses for each COC exceeding the GWPS were 
calculated for two soil porosities (see Appendix B).  The calculated minimum and maximum masses using 
estimated soil porosities of 0.37 and 0.44 (Wood 2019) for each COC are listed below: 

�ƒ Arsenic: 1,294 to 1,592 grams 

�ƒ Cadmium: 59 to 71 grams 

�ƒ Lithium: 242 to 288 grams 

�ƒ Molybdenum: 3,806 to 4,526 grams 

�ƒ Thallium: 28 to 33 grams 

4.0 IDENTIFICATION OF POTENTIAL CORRECTIVE MEASURES  
4.1 Source Material  
NIPSCO plans to close the CCR Units by removal in accordance with 40 CFR §257.102(c) and an approved 
IDEM Closure Application. In order to meet the requirements of 40 CFR §257.97-���������1�,�3�6�&�2�¶�V���D�S�S�U�R�D�F�K��
combines CCR source removal and groundwater monitoring to demonstrate achievement of applicable cleanup 
standards. The multi-part corrective action approach will be integrated, but may be sequenced, to allow for 
monitoring of results and optimization of subsequent steps following completion of the initial stages. 

According to the Surface Impoundment Closures (CCR Final Rule) Closure Application for the Bailly Generating 
Station, prepared by Wood Environment & Infrastructure Solutions, Inc. (Wood), dated February 3, 2021, 
Section 6.1 (page 9)�����³Closure by removal will include removing contents to the impoundments limits as 
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determined from the Sargent and Lundy construction documents... The surface impoundments liner components 
will be removed for disposal in the NIPSCO LLC RMSGS onsite landfill�« Verification will include visual 
observations for the presence of CCR and topographical survey of the CCR limits, liner system limits, and 
excavation bottom.�  ́

During closure implementation and post-closure, NIPSCO will continue performing groundwater monitoring 
activities. The results obtained from this additional monitoring will be used to help inform and refine the remedy 
selection process as needed. 

4.2 Groundwater Impacts  
The ACM identified five corrective measure alternatives to address groundwater impacts, following the excavation 
and closure of the CCR Units, for further evaluation: 

�ƒ Alternative A - Limited actions with monitored natural attenuation (MNA) 

�ƒ Alternative B - Limited actions with ISS and MNA 

�ƒ Alternative C - Limited actions with permeable reactive barrier and MNA 

�ƒ Alternative D - Limited actions with injections of a reducing agent and MNA 

�ƒ Alternative E - Limited actions with a pump-and-treat system and MNA 

�ƒ Discharge to surface water  

�ƒ Discharge to groundwater 

Initial corrective action measures screening results were presented in ACM Table 4 of the ACM Report and a 
summary of the retained groundwater corrective measure alternatives were shown in ACM Table 5 ACM Report. 
Additional evaluation of the corrective measures in light of the proposed post-closure Site configuration was 
included in ACM Addendum #1 Table 3. For the purposes of completeness and ease of review, the 2019 ACM 
Report Tables 4 and 5 and 2022 ACM Addendum #1 Table 3 are included as Appendix A.  The new information 
regarding continuity of the upper clay to the north of the CCR Units is not expected to eliminate any of these 
alternatives from consideration but may have an effect on the efficacy of one or more.  

The remedial components of the groundwater corrective measure alternatives following source removal and cover 
system installation are described further in Section 5. 

5.0 EVALUATION OF POTENTIAL GROUNDWATER CORRECTIVE 
MEASURES 

5.1 Evaluation Criteria  
In conformance with the applicable requirements of 40 CFR §257.96 and 40 CFR §257.97, WSP evaluated the 
effectiveness of each of the five remaining potential groundwater corrective measures originally identified in the 
ACM Report using the following criteria: 

�ƒ Performance  - Potential corrective measures were evaluated for their relative performance based on the 
magnitude of reduction of existing risks, ability to obtain the GWPS at the point of compliance (POC), the 
magnitude of residual risks in terms of likelihood of future releases due to remaining CCR following 
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implementation of remedy, and the required type and degree of long-term management including monitoring, 
operation, and maintenance associated with the corrective measure. 

�ƒ Reliability  - Potential corrective measures were evaluated for their relative reliability based on the long-term 
reliability of engineering and institutional controls, potential need for the replacement of the remedy, extent to 
which containment practices will reduce further releases, and extent to which the treatment technologies may 
be used. 

�ƒ Ease of Implementation  - Potential corrective measures were evaluated based on their relative ease of 
implementation based on difficulty associated with construction of the technology, operational reliability of the 
technology(ies), coordination of regulatory approvals and permits from pertinent agencies, availability of 
necessary equipment and specialists, and availability, capacity, and location of needed treatment, storage, 
and disposal services. 

�ƒ Potential Impacts  - Potential corrective measures were evaluated based on their relative potential impacts 
based on safety impacts, cross-media impacts, and control of exposure.  Exposure controls include short-
term risks during implementation of a remedy and potential exposure to remaining wastes to the community 
or environment including potential threats associated with excavation, transportation, re-disposal of CCR, or 
contaminant. 

�ƒ Time Requirements  - Potential corrective measures were evaluated based on the time required to initiate, 
construct, and complete the remedy. 

�ƒ Institutional Requirements  - Potential corrective measures were evaluated based on their institutional 
requirements including local, state, and federal permit needs. 

5.2 Evaluation Summaries  
Relative to the above evaluation criteria, the following sections present brief summaries of the proposed 
groundwater corrective measure alternatives that WSP is considering following closure of the CCR Units. It should 
be noted that closure of the CCR Units includes source and liner removal, associated dewatering, and capping 
with an engineered cover system, which includes construction of an infiltration gallery.  These closure-related 
actions are considered a part of all the groundwater corrective measure alternatives discussed in this section 
because source removal and dewatering will address and help control the presumed source of the release and 
reduce or eliminate further releases of CCR-related Appendix IV constituents as required under 40 CFR 
257.97(b)(3).  In addition, the summaries highlight areas where a particular remedy may perform well or poorly 
relative to other alternatives.   

5.2.1 Alternative A: Monitored Natural Attenuation  

WSP evaluated MNA alone as a potential groundwater corrective measure for a number of CCR-related 
constituents of concern (COCs), including the Appendix IV SSLs arsenic, cadmium, lithium, molybdenum, and 
thallium.  The MNA Evaluation Report (Golder 2021) is presented in Appendix C.  The results of the evaluation 
indicate that MNA is a technically feasible and appropriate corrective measure for arsenic and molybdenum in 
groundwater at the Site based on the following factors: 

�ƒ Attenuation is already occurring at the Site at a reasonable rate  

�ƒ The dissolved-phase plumes for arsenic and molybdenum are stable or decreasing in size.  
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�ƒ Stability modeling indicates that for the site groundwater conditions adsorbed species of arsenic cadmium, 
molybdenum, and selenium were relatively stable and remain attenuated. 

However, the Tier I, II, and III MNA evaluations for the Site indicated that MNA alone is not a viable alternative for 
lithium and thallium based on the available data.  

Closure by removal and installation of the enhanced cover system will likely enhance MNA by eliminating 
contaminant mass from and reducing infiltration into the former impoundment footprints. The complementary 
surface water infiltration system will further promote achievement of the GWPSs by providing fresh water 
upgradient of the plumes, which would also help dissipate COC concentrations.  However, introduction of 
stormwater in this area will likely lead to temporary groundwater mounding following storm events that would 
increase the local groundwater gradient and groundwater velocity, potentially increasing the off-site COC 
migration rate.  Introduction of oxygenated rainwater may also alter the groundwater geochemistry and potentially 
resolubilize contaminants adsorbed to the soil matrix.  

WSP concluded that MNA is expected to provide good long-term performance at reducing the concentrations of 
some COCs through both chemical processes (i.e., adsorption and co-precipitation) and physical processes (i.e., 
diffusion, dispersion, dissipation), but is not an appropriate stand-alone remedy due to the recalcitrance of lithium 
and thallium that may remain following closure by removal of source materials and capping.  

Alternative A was retained for further evaluation as a component of other alternatives.   

5.2.2 Alternative B:  ISS and MNA  

ISS could be used within the plume area to bind COCs in a cementitious matrix and reduce its potential to leach 
into groundwater.  MNA would be implemented to address any remaining contaminant mass that is not bound by 
the ISS process.  ISS does not remove contaminant mass, but it does result in sequestration of contaminants 
from the environment, eliminating potential exposure pathways for human and ecological receptors. 

The ISS program would include stabilizing the soil within the COC plumes on-Site where the GWPS is exceeded; 
within and downgradient of the CCR Units. Based on detections of thallium above the GWPS in GAWM-08B 
(screened from approximately 30 to 40 ft bgs) stabilization of the thallium plume, which overlaps with and extends 
deeper than the other COC plumes, would require stabilization of soil to at least 40 ft bgs. Based on the depth to 
the low-permeability upper clay unit at 30 to 40 ft bgs, where present, it is assumed that the entire upper aquifer 
portion of the on-Site plume area outside of the closed ponds would be stabilized down to the clay unit. In the 
area, north of the CCR Units, the ultimate depth would be determined as part of a design-phase study.  

ISS would be accomplished using a large-diameter (6- to 10-ft diameter) rotary auger capable of injecting slurry 
chemicals through the auger flight to mix the saturated soil with a stabilizing agent.  The stabilizing agent will be 
determined during a design-phase pilot study and will likely consist of a mixture of Portland cement, pozzolans, 
and/or bentonite.  At each location within the plume, the auger would be advanced through the depth of the plume 
and rotated to thoroughly mix the soil within the auger diameter with the stabilizing agent, generating one 
�³column�´���R�I���V�W�D�E�L�O�L�]�H�G���V�R�L�O���� The auger will then be advanced to an adjacent area and advanced such that it 
overlaps with the last column and there are no gaps between stabilized columns.  This will continue until the entire 
plume area exceeding the GWPS has been mixed. 

Short-term protection by ISS is low compared to other alternatives due to the high level of effort and materials 
required to implement and the associated traffic and construction safety issues associated with this technology. 
ISS offers good long-term protection through the isolation of contaminants from the environment and the 
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geochemical conditions (typically pH 6.0 to 8.0) at the Site are favorable for the long-term lifetime of the stabilized 
material.  However, due to the construction of a final cover system over the CCR Units and the high density of 
subsurface utilities between the CCR Units and northern Site boundary, the ease of implementation for ISS is 
ranked lowest of the alternatives evaluated. In addition, ISS implementation may present significant noise and 
other impacts to wildlife in the immediately adjacent IDNP.  ISS would also likely take the longest of the 
alternatives to implement apart from potentially the PRB portion of Alternative C. 

Alternative B was retained for further evaluation. 

5.2.3 Alternative C : Permeable Reactive Barrier and MNA  

The Permeable Reactive Barrier (PRB) and MNA Alternative would include installation of one or more PRBs to 
intercept the COCs plume.  The positioning of the PRBs is dependent on the groundwater gradient and 
corresponding flow direction as the PRB must be located downgradient of the source of contamination to be 
effective.  Due to the flat gradients in the vicinity of Primary 1 and Primary 2, the gradient appears to shift between 
being to the north and to the south.  Therefore, PRBs may be needed at both property boundaries.  Alternatively, 
one or more extraction wells could be installed on the downgradient end of a single PRB to generate a stronger 
gradient in a single direction and remove the need for a second PRB.  

The PRB(s) would incorporate an appropriate treatment media such as zero valent iron, zeolites, sawdust, 
granular activated carbon, and/or specialty treatment resins. Due to the mixture of COCs in the groundwater 
plume, it is likely that a mixture of treatment media will be required, the exact nature of which would need to be 
determined through design-phase column studies. MNA will be included to further reduce concentrations of COCs 
in any portion of the plume located downgradient of the PRB, and/or COCs migrating downgradient of the PRB 
following breakthrough (if it occurs).  

The PRB and MNA alternative would offer a high level of short-term protection as little to no contaminated media 
would be transported off-site, and long-term protection through the immobilization and subsequent removal 
(during media changeout) of contaminated groundwater.  This alternative would offer a similar level of 
contaminant mass removal to Alternative E (Pump-and-Treat) as both alternatives include intercepting or 
capturing the plume followed by adsorption to a treatment media that can be removed and disposed of off-site.   

Implementation/installation of a PRB would be substantially more difficult than Alternatives D and E due to the 
extent and depth of excavation required (at least 30 to 40 feet to key into the underlaying clay) coupled with the 
high density of subsurface utilities between the CCR Units and northern Site boundary where the PRB would 
need to be installed. In addition, with the upper clay unit not being present to at least 60 ft bgs at the north end of 
the CCR Units, it is unclear whether a PRB would be effective at treating the plume in this area.  Typically, a PRB 
is keyed into an impermeable layer that prevents contaminated groundwater from flowing under the PRB. This 
may not be practical at the Site since the upper clay unit does not appear to be present.  In addition, PRB 
construction may present significant noise and other impacts to wildlife in the immediately adjacent IDNP.  Long-
term O&M requirements consisting of routine monitoring and media changeouts would be less onerous than those 
for the alternatives incorporating active groundwater extraction systems.  

Alternative C was retained for further evaluation. 

5.2.4 Alternative D : Chemical Reduction and MNA  

For the Chemical Reduction and MNA Alternative, chemical reduction would be accomplished through injection of 
a reducing agent throughout the COC plume area to alter the local aquifer geochemistry to reducing conditions 
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causing precipitation of dissolved-phase COCs.  The reducing agents would be chosen based on design-phase 
column studies. However, the solubilities of key COCs, thallium and lithium, may not be significantly lowered by 
reducing conditions and MNA is not expected to be effective for these COCs.  

Chemical reduction has a higher short-term protection potential than the other active remedies as injection sites 
can be selected to avoid utilities, the reducing agents are generally low-hazard, and there is little to no above-
ground infrastructure required for installation. The long-term protection and effectiveness of this remedy on Site 
COCs, however, is low. Lithium and thallium, the two most prevalent COCs exceeding their GWPS, would see 
little to no effect on their solubilities in a reducing environment. 

Alternative D was not retained due to its low effectiveness for lithium and thallium. 

5.2.5 Alternative E : Pump -and-Treat and MNA  

For the Pump-and-Treat and MNA Alternative, a groundwater pump-and-treat system would be designed and 
installed to capture contaminated groundwater near the northern property boundary downgradient of the CCR 
Units to remove impacted groundwater from the environment and prevent further downgradient off-Site migration.  
The captured groundwater would then be treated to reduce COC concentrations to acceptable levels and 
discharged to the either the new infiltration trenches installed as part CCR Unit closure activities or to a nearby 
surface water body. Portions of the plume that are off-Site and downgradient of the capture zone would then be 
subject to MNA as a polishing step in the remedy process. 

The Pump-and-Treat and MNA Alternative offers a higher level of short- term protection than the PRB and ISS 
alternatives as it would be quicker and easier to implement due to the limited subsurface infrastructure required 
and does not need to be coordinated with the CCR Unit closure, though source removal and dewatering during 
closure are important measures related to controlling/eliminating the release.  Contaminant mass removal through 
operation of the pump-and-treat system will reduce contaminant concentrations and thereby enhance natural 
attenuation downgradient of the capture zone.  

Some groundwater treatment system components may require lead times prior to delivery, but most components 
should be readily available. In addition, a�Q���D�P�H�Q�G�P�H�Q�W���W�R���W�K�H���6�L�W�H�¶�V���1�3�'�(�6���S�H�U�P�L�W���Z�R�X�O�G���O�L�N�H�O�\���E�H���U�H�T�X�L�U�H�G���W�R��
discharge treated water to an on-site stormwater impoundment or surface water body, which could delay 
implementation while awaiting regulatory review.   

In the event of unidentified contaminant breakthrough, there is the potential for treated water containing 
unacceptable contaminant levels to be discharged in the treatment system effluent.  However, this is unlikely to 
occur as the treatment media vessel effluent will be monitored routinely and the system will be designed with a 
�U�H�G�X�Q�G�D�Q�W���³�O�D�J�´���Y�H�V�V�H�O���W�R���W�U�H�D�W���D�Q�\���E�U�H�D�N�W�K�U�R�X�J�K���F�R�Q�W�D�P�L�Q�D�Q�W�V���L�Q���W�K�H���O�H�D�G���Y�H�V�V�H�O���H�I�I�O�X�H�Q�W���X�Q�W�L�O���W�K�H���O�H�D�G���Y�H�V�V�H�O���F�D�Q 
be changed out.   

The Pump-and-Treat alternative will require a higher level of periodic O&M compared to the PRB, chemical 
reduction, and ISS alternatives as effluent samples will likely need to be collected monthly and there is significant 
potential for shut-downs due to the number of different components (filter vessels, treatment media vessels, pH 
adjustment system, etc.) that are needed to keep the system operational. In addition, most or all the system 
components will need replacement over the 30-year design lifetime of the system.  

Furthermore, extraction of groundwater by the pump-and-treat system could cause changes in the groundwater 
flow regime that may affect the wetlands in IDNP located hydraulically downgradient to the north/northeast of the 
CCR Units. Any measurable effects to the wetlands in IDNP would likely be subject to significant public comment 
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during the Selection of Remedy (SOR) phase, which could remove this alternative as a viable option. 
Groundwater modeling would need to be conducted as part of the SOR to evaluate the potential impacts to the 
wetlands, if any, that system implementation would generate.   

Alternative E was retained for further evaluation. 

5.2.6  Retained Alternatives  

Based on the evaluations presented in the preceding sections, each alternative except chemical reduction is 
considered feasible for the Site and fully consistent with the requirements of 40 CFR 257.98, and therefore, 
retained for further evaluation in the Selection of Remedy (SOR) process.   

The retained alternatives for the Selection of Remedy process are presented below:  

�ƒ Alternative A - Limited actions with monitored natural attenuation (MNA) 

�ƒ Alternative B - Limited actions with ISS and MNA 

�ƒ Alternative C - Limited actions with PRB and MNA 

�ƒ Alternative E - Limited actions with a Pump-and-Treat system and MNA 

�ƒ Discharge to surface water  

�ƒ Discharge to groundwater 

A summary of WSP�¶�V��evaluation of the retained groundwater corrective measure alternatives is provided in 
Table 3. 

6.0 SUMMARY AND NEXT STEPS 
This ACM Addendum supplements the ACM Report (Golder 2019) and ACM Addendum #1 (WSP 2022) by 
providing additional details regarding the potential groundwater corrective measures originally identified in the 
ACM report and evaluating those corrective measures in accordance with the performance requirements identified 
in 40 CFR §257.96(c).  It accounts for an updated understanding of Site geologic and contaminant conditions and 
removes Secondary 1 as a source of SSL exceedances.  This �$�G�G�H�Q�G�X�P���L�V���D�O�V�R���F�R�Q�V�L�V�W�H�Q�W���Z�L�W�K���(�3�$�¶�V���H�D�U�O�L�H�U��
statements regarding ACMs as being living documents, and therefore subject to revision in accordance with 
changing conditions.  A summary of WSP�¶�V��evaluation of the four groundwater corrective measure alternatives 
retained for the Selection or Remedy process is provided in Table 3. 
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