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SECTION I:  INTRODUCTION AND PURPOSE OF THE STATEMENT OF BASIS  
 
The primary purpose of this Statement of Basis (“SB”) document is to invite written comments from the 
public on the approach proposed by the U.S. Environmental Protection Agency (EPA) to remediate and 
manage contaminated soil and groundwater at Area C of the NIPSCO Bailly Generating Station (246 
Bailly Station Road, Chesterton, Indiana 46304) (“Facility”) (see Figure 1). The Facility burned coal to 
generate electricity. The byproduct of burned coal, coal ash, was historically disposed of on-site where it 
contaminated soil and groundwater. This proposed remedy is designed to protect people currently using 
the Facility, future industrial or commercial workers, and off-site receptors. Off-site receptors include 
recreational users of the adjacent Indiana Dunes National Park (“IDNP” or “National Park”) property. The 
proposed cleanup involves excavation and off-site disposal of contaminated soils at the source area. In 
addition, contaminated soil present beneath the water table will be solidified to prevent remaining 
contaminants from migrating to the groundwater or surface water. This document summarizes the 
proposed remedy for Area C of the Facility. Additional technical details can be found in the Corrective 
Measures Proposal (Final Area C Corrective Measures Study, NIPSCO July 9, 2019) and other documents 
contained in the Administrative Record for this Facility (see Attachment A).  

EPA invites written comments from the public on the proposed remedy. Additionally, EPA will host a 
public meeting to answer questions and receive additional comments. Public comments will be used to 
inform EPA’s final decision regarding the remedy selection. EPA will publish a Final Decision and 
Response to Comments document conveying EPA’s decision about how the Facility will be remediated, 
after the close of the comment period. See page 24 for instructions explaining how to provide 
comments to EPA on the SB.      

Corrective Action Order on Consent – 3008(h) 
In 2005, EPA and the Northern Indiana Public Service Company (“NIPSCO”) entered into an 
Administrative Order on Consent (“Order”) requiring that NIPSCO investigate and clean up 
contamination released at its property and establishing EPA oversight of the remedial process. The 
Order was issued under the authority of Section 3008(h) of the Solid Waste Disposal Act (commonly 
referred to as the Resource Conservation and Recovery Act of 1976, “RCRA”), as amended by the 
Hazardous and Solid Waste Amendments of 1984, 42 U.S.C. § 6928(h).  

The work ordered by EPA is designed and implemented to protect human health and the environment. 
EPA’s RCRA Corrective Action program oversees the cleanup of the Facility. The Corrective Action 
program is responsible for ensuring that facilities investigate and clean up releases of hazardous waste 
and hazardous constituents at their properties and any releases that have spread beyond the property 
boundaries, which may pose a risk to human health or the environment.  To accommodate the 
investigation, the Facility was divided into three Areas, A, B and C.  Area A and Area B were the subject 
of an EPA 2012 Final Decision for the NIPSCO Facility.  Area C needed additional investigatory work, 
however, to enable EPA to determine the appropriate cleanup remedy for the remaining portion of the 
Facility and the adjacent off-site areas. See Figure 3.  Area C is the subject of this document. The 
proposed remedies, or clean-up actions, for the Facility were chosen based upon the current and future 
anticipated use of the property. 
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Area C Remedy Summary 
After reviewing the results of samples and studies, past environmental practices, historical 
investigations and remedial activities, a suite of cleanup options were evaluated for each contaminated 
area that posed a risk to human health or the environment.  EPA refers to an area where waste was 
stored or disposed or routinely released as a Solid Waste Management Unit (“SWMU”or “SWMUs”). 
Each cleanup option was evaluated for its ability to protect human health and the environment at these 
contaminated areas or SWMUs. After comparing options and weighing each against EPA standards, EPA 
is proposing the cleanup actions presented below. Each of the options summarized below are described 
in more detail in Section VI (see Figure 2 which shows the SWMUs and areas of contamination). 

Proposed Remedies  
SWMU 15:  Partial Excavation and Off-Site Disposal of Coal Combustion Residuals (“CCR”) with In-Situ 
Solidification (“ISS”) of CCR Below the Water Table  
SWMU 15 is an area where NIPSCO historically disposed of coal combustion residuals on its property. 
CCR contaminants commonly include metals such as the aluminum, arsenic, boron, molybedenum and 
selenium that were found in SWMU 15. Under this proposed remedy, NIPSCO will excavate the CCR1 
located above the water table (approximately 100,000 cubic yards) and dispose of it off-site. The 
remaining CCR located below the water table (approximately 85,000 cubic yards) will be stabilized and 
contained through the process of solidification (called “in-situ solidification/stabilization” or “ISS”). ISS is 
a common2 method of containment involving the mixture of additives with waste to physically and 
chemically reduce the mobility and toxicity of contaminants. ISS encapsulates the waste and forms a 
solid material while chemical reactions between the additives and waste further bind the contamination 
up into the solid mass. ISS is being proposed for the deeper, saturated CCR due to worker safety and 
logistical reasons, discussed later.   

Greenbelt and Eastern Wetland:  Excavation and Off-Site Disposal  
A small area of CCR was discovered in the off-site Greenbelt3 area and adjacent IDNP property. The 
presence of CCR within IDNP is unacceptable and, therefore, excavation and off-site disposal is the only 
proposed option (referred to as a “presumptive remedy”). NIPSCO will excavate the CCR and 
intermingled soil for off-site disposal with a target volume of 705 cubic yards, based on the 

 
1 Coal combustion residual (“CCR”), commonly known as coal ash, is created when coal is burned by power plants 
to produce electricity. It consists of the material (ash) that is left after the coal is burned. See page 12, table listing 
Potential Constituents of Concern Table associated with CCR.  
2 Solidification/stabilization is within the top five most frequently selected in-situ methods for source remediation 
according to the 2017 Superfund Remedy Report, 15th Edition. As summarized on clu-in.org, EPA’s 2010 Superfund 
Remedy Report indicates that 56 Superfund National Priorities List sites used ISS to treat sources between 1982-
2008. 
3 In 1996, NIPSCO and the National Park Service (“NPS”) entered into a memorandum of agreement related to the 
Greenbelt property, which exists as a buffer between the developed portions of the Facility and Indiana Dunes 
National Park. The goal of the agreement was to ensure that the Greenbelt property was managed in a manner 
consistent with the adjacent IDNP. Through the agreement, a portion of the Greenbelt was conveyed to NPS by 
donation, a portion of the property was the subject of a perpetual conservation easement granted to NPS, and a 
portion of the property was made the subject of a revocable license granted to NPS. NIPSCO also entered the 
Greenbelt property into the Indiana DNR Classified Wetlands Program in 2010. In 2018, as part of a land exchange 
between NIPSCO and NPS, a 5.6-acre parcel of the Greenbelt located directly east of the operational area of Bailly 
Generating Station was transferred from NIPSCO to NPS. In 2019, NIPSCO, in coordination with IDNP, commenced 
ecological restoration efforts within the Greenbelt property and adjoining Park wetlands. 
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investigation. The excavated material will be replaced with clean dune sand from an approved source 
and NIPSCO will collaborate with IDNP to restore the area with plantings that are native to the National 
Park. 

IDNP Groundwater:  Source Control and Monitored Natural Attenuation (“MNA”) 
Groundwater contaminated by the CCR in SWMU 15 has migrated to the off-site IDNP property. The 

primary risk driver to IDNP is boron. This proposed remedy will require regular monitoring of the 

groundwater with an expectation that remedial objectives will be met within a reasonable timeframe 

(within 15 years). This approach is predicated on eliminating the leaching CCR in SWMU 15 that is the 

source of contamination. MNA is being proposed, in consultation with IDNP, as the least disruptive 

option to the National Park. A contingency plan will be evaluated in the event source control and natural 

attenuation do not achieve remedial endpoints. A contingency plan could include additional or different 

monitoring to verify conditions or an alternative cleanup action. Any contingency plan evaluated will be 

done in consultation with IDNP. 

 

Previously Barren IDNP Soil Area:  Monitored Natural Attenuation 

This area will continue to be monitored to ensure the historic contamination from the settling ponds is 
resolved. As a remedial option, MNA requires source control. The source of the altered soil pH in this 
area was the previously unlined wastewater and coal ash settling ponds. These ponds were lined in 
1980. Observed trends in the area indicate conditions are returning to normal and desirable, native 
plant communities are becoming established. This remedial option requires on-going monitoring with a 
contingency plan and is proposed, in consultation with IDNP, as the least disruptive option to the 
National Park.   

Facility-Wide:  Land Use Institutional Control   
To limit exposure to remaining contaminants, EPA will require NIPSCO to establish and record an 
environmental restrictive covenant, approved by IDEM and EPA, to restrict the land use of the NIPSCO 
property to industrial or commercial use now and in the future. A restrictive covenant will also prohibit 
the use of groundwater as a drinking water source. This component of the proposed remedy will only 
apply to the NIPSCO property and is consistent with NIPSCO’s anticipated future land use.     
 
Facility-Wide: Financial Assurance   
NIPSCO must demonstrate a financial ability to complete the proposed remedy and long-term 
monitoring by securing an appropriate financial instrument. 

Facility-Wide: Long Term Stewardship/Five Year Remedy Review  
EPA will require NIPSCO to establish a long-term stewardship plan, including monitoring and reporting, 
for the duration of time contamination remains above unrestricted use levels. The frequency of data 
collection and reporting will be defined within the long-term stewardship plan. Institutional and 
engineered controls will be certified on a regular schedule in accordance with an Institutional Control 
Implementation and Assurance Plan (ICIAP). Five-year remedy reviews, a component of long-term 
stewardship, will be the appropriate means to update the conceptual site model (CSM), as needed.  
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SECTION II:  FACILITY BACKGROUND 
 
Location and Setting  
The Facility is in Porter County in northwest Indiana and occupies 350 acres on the eastern edge of an 
industrial area along the shoreline of Lake Michigan. The Indiana Dunes National Park (formerly Indiana 
Dunes National Lakeshore4) borders the northern and eastern portions of the Facility. The Cowles Bog 
Wetland Complex, a globally significant and ecologically sensitive feature, is northeast of the SWMU 15 
area. The Facility is bordered on the west and south by the ArcelorMittal Steel Burns Harbor Plant. For 
the purpose of the Corrective Action program, the Facility was divided into three areas, Areas A, B, and C 
(see Figure 3). EPA’s July 9, 2012 Final Decision selected the final remedy for Area A and Area B. This SB 
proposes a final remedy for Area C. 
 
As the final Area of the NIPSCO Facility to be addressed, Area C has multiple components and is 

irregularly shaped.  Area C consists of the eastern portion of the Facility as shown in Figure 3.  

Specifically, Area C is comprised of: 

1) Areas previously used as CCR disposal areas, including SWMUs 14 and 15.  See Figure 2 and 

Figure 10. 

2) A Greenbelt buffer that separates the Facility from the adjacent IDNP. The Greenbelt buffer 

follows the length of the northern and eastern boundary of the Facility and the IDNP.  Generally, 

the Greenbelt is approximately 300 to 400 feet wide as it follows Facility’s property boundary 

from north to south.  However, as the Greenbelt extends south, it becomes irregularly shaped as 

it encounters SWMU 14 and SWMU 15 and the Eastern Wetlands.  Within the Greenbelt are the 

Southeast Pond, the Previously Barren Soil Area, and portions of the Eastern Wetland and the 

Northwest and Central Blag Sloughs. See Figure 6.  

3) The adjacent IDNP entails approximately 600 acres although CCR has affected groundwater in 

only a few areas of the IDNP depicted in Figure 10. The IDNP includes parts of the Eastern 

Wetland and the Northwest and Central Blag Sloughs, Little Lake, the Great Marsh, Cowles Bog 

Wetland Complex, and the Southeast Pond. See Figure 3 and Figure 6. 

This proposed remedy addresses areas of concern (“AOC” or “AOCs”) that pose an unacceptable risk to 
people or ecological receptors. The largest on-site AOC that poses an unacceptable risk is SWMU 15 
where CCR was disposed of and came into contact with groundwater.  As discussed in more detail in 
Section IV, SWMU 15 poses an unacceptable risk solely to ecological receptors.  
 
CCR also was disposed of in SWMU 14, but, unlike SWMU 15, the CCR was not placed below the water 
table. Because the CCR in SWMU 14 does not contact the groundwater, it does not substantially impact 

 
4 On February 15, 2019 the Indiana Dunes National Lakeshore (IDNL) was signed into law as the Indiana Dunes 
National Park (IDNP). The Administrative Record will reflect the prior designation, IDNL; however, this Statement 
of Basis and all documents hereafter will use the current national park designation, IDNP.  



 

5 
 

the groundwater.  EPA evaluated the potential risk to both human health and ecological receptors 
associated with SWMU 14 and determined SWMU 14 did not pose an unacceptable risk to any receptor. 
Consequently, this proposed remedy does not include SWMU 14. The entire Facility, including SWMU 14 
of Area C, will be managed with institutional controls to control use of the land and groundwater. The 
Facility will also require long-term stewardship.       
 
The Facility is located on the southern tip of Lake Michigan. Lake Michigan is hydraulically connected to 
Area C and the IDNP.  Consequently, Lake Michigan water levels influence the groundwater, wetlands, 
and surface waters throughout Area C and the IDNP.    
 
Recently designated a national park, IDNP is a globally rare landscape with sand dunes and swales 
(wetlands). It provides habitat to approximately 30 percent of Indiana’s rare and endangered species 
including 60 rare plant and animal species5. The Cowles Bog Wetland Complex is a particularly sensitive 
feature of the National Park located adjacent to the Facility. The 205-acre bog complex is a 
Congressionally designated National Natural Landmark due to its unique biodiversity6. This interdunal 
wetland complex is supported by emerging groundwater beneath a floating mat of peat moss and 
unique vegetation. 
 
The cleanup approach being proposed in this document is intended to balance the need to eliminate 
contamination to IDNP while preserving its fragile ecosystems. Invasive or potentially destructive 
cleanup methods have not been proposed for IDNP. This approach has been developed in consultation 
with IDNP. 
 
Ownership History  
NIPSCO purchased the 350 acres of undeveloped land at this site in 1932. Though development did not 
take place until decades later, the land was acquired at a time when the steel industry was expanding in 
northwest Indiana and NIPSCO anticipated future energy needs7. Construction of the coal-fired power 
plant began in 1959 and it became operational in 1962. In 2017, NIPSCO announced it would be closing 
the Facility and it ceased operation in 2018. 
 
Manufacturing, Release, and Regulatory History  
The Facility included about 300,000 square feet of buildings and production areas within the Area A 
portion. It generated electricity for distribution to industrial, commercial, and residential customers 
from two coal-fired, high-pressure steam boilers, each connected to a steam turbine generator. The 
Facility ceased operation of the coal fired boilers on May 31, 2018. Area C consists of the former 
wastewater treatment plant and the eastern landfill areas (SWMUs 14 and 15), as well as a portion of 
the IDNP. 
 
Illinois Basin coal, 4,500 tons of which was burned daily in the two boilers, was delivered to the plant in 
railroad cars and unloaded into large receiving hoppers located beneath railroad tracks in the rotary 
dumper building. The coal pile was in the center of Area A. The coal was conveyed by belt from the coal 
pile to the crusher house, where it was crushed into pieces to meet optimal firing specifications. The 
crushed coal was conveyed inside the building and placed in two 2,900-ton storage bunkers until 

 
5 Shirley Heinze Land Trust, www.heinzetrust.org  
6 The National Park Service, www.nps.gov 
7 Schoon, Kenneth J., Shifting Sands, 2016 
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needed. This coal pile was about 400 by 800 feet in area and could store enough coal for approximately 
45 days of power generation.  
 
The Facility obtained makeup and cooling water for plant operations from Lake Michigan. At peak 
demand, the Facility used up to 300,000 gallons of lake water per minute. Most of this water was used 
to cool and condense steam. The resulting non-contact cooling water and boiler blowdown were 
discharged to Lake Michigan in accordance with NIPSCO’s National Pollutant Discharge Elimination 
System (NPDES) permit IN 0000132. The permit was modified in 2019 to reflect changes in operation 
and is set to expire July 31, 2022. 
 
Several waste streams were generated by the power generation and the Facility’s maintenance 
processes, including bottom and fly ash (CCR), non-contact cooling water, industrial wastewater, 
cleaning wastes and rinsates, used oil, asbestos insulation, scrap, and limited amounts of spent 
chemicals. By volume, most of the generated solid waste consisted of CCR. As a result of past activities, 
EPA identified the Facility as being subject to certain provisions of RCRA (in particular, RCRA Corrective 
Action). The cleanup activities proposed in this document are required to fulfill that RCRA Corrective 
Action obligation.  
 
CCR was disposed of on-site between 1962 and approximately 1979 at SWMUs 14 and 15. By 
approximately 1979, neither SWMU was being used for CCR disposal. Dewatered bottom ash was sent 
off-site for beneficial recycling as shot blast media. Fly ash was sent off-site for disposal in a regulated 
landfill. 
 
Physical Setting and Site Characteristics  
The Facility has an “L”-shaped footprint and has been divided into Areas A, B, and C as previously 
described and depicted in Figure 3.  Area A includes the western portion of the Facility where the power 
generation buildings, associated infrastructure and coal storage are located. NIPSCO retired the two 
coal-fired units on May 31, 2018. The Facility will continue to house equipment to ensure transmission 
of continuous voltage and a gas-fired "peaking unit" used during high-demand periods.  

Area B includes settling ponds associated with the Facility’s former wastewater management system, 
which are in the central portion of the property. As part of the coal-fired unit decommissioning these 
impoundments are no longer receiving CCR and are in the process of being closed, with State oversight, 
consistent with the CCR Final Rule (40 CFR Parts 257 and 261).   

Area C, the subject of this SB, is comprised of locations where CCR was disposed of including SWMU 15 
and SWMU 14. It also includes the Greenbelt, the Southeast Pond and the Eastern Wetlands. Area C also 
includes portions of the IDNP including a Previously Barren Soil Area and a downgradient portion of the 
IDNP where the CCR contaminants have been detected in the groundwater and surface water. The IDNP 
portion of Area C is over 600 acres; however, CCR-related contamination also has been identified in a 
small downgradient area, shown on Figure 10.  

The largest of the CCR disposal areas, SWMU 15, is the source of off-site contaminated groundwater 
that poses a risk to ecological receptors. The groundwater migrates from upgradient, encounters the 
underground CCR which contaminates the groundwater and, then, the contaminated water continues to 
migrate downgradient into the IDNP. The northern portion of SWMU 15 is a mostly vegetated, vacant 
field and the southern portion of SWMU 15 is also vacant land but covered in gravel and slag. The slag 
was historically placed as fill and will be removed and disposed of off-site during the proposed remedy.   
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Soil   
Soils located at and near the Facility are composed primarily of five types: Oakville fine sand, Houghton 
muck, Adrian muck, Maumee loamy fine sand, and Dune sand. The soils are mainly dune deposits that 
contain sand and some fine gravel. In addition to the dune deposits, the IDNP interdunal wetlands 
contain paludal deposits (peat, muck, some marl, and mixtures of peat and sand).  
 
Geology   
The geology along the southern shore of Lake Michigan represents a complex glacial and post-glacial 
history consisting of shallow-water coastal lake, wetland, and dune sedimentation that began during, 
and continued after, the final stages of glacial retreat in the Great Lakes area (see Figures 4 and 5).  
 
Unconsolidated deposits near the Facility are underlain by the Antrium Shale (Upper Devonian) and 
carbonate rock (Muscatatuck Group) of Devonian Age. Bedrock near the Facility ranges from 430 to 450 
feet above mean sea level (amsl). The Antrium Shale consists of brown to black non-calcareous shale 
and overlies the Muscatatuck Group in the Facility area. The Muscatatuck Group consists of rocks that 
are predominately limestone and dolomite. 
 
A 1977 United States Geological Survey (USGS) boring near the eastern portion of the Facility 
encountered bedrock (Antrium Shale) at 175 feet below ground surface (bgs). A second USGS boring on 
the western portion of the Facility encountered shale (Antrium Shale) at 182 feet bgs. 
 
Hydrogeology   
Surficial aquifers under the Facility consist of glacially-derived sediments associated directly or indirectly 
with the advance and retreat of the Lake Michigan ice lobe during the Wisconsinan glaciation. There are 
three major aquifers within the unconsolidated sediments at and near the Facility: Basal Sand, Subtill, 
and Surficial.  
 

The most extensive aquifer around the Facility is the surficial aquifer and consists primarily of 
unconfined lacustrine and eolian sands. The surficial aquifer under the Facility is approximately 50 feet 
thick and groundwater flow in the surficial aquifer is primarily horizontal toward Lake Michigan. The 
saturated thickness ranges from 20 to 40 feet. The aquifer is recharged in the dune-beach complex 
(north of U.S. Route 12) and discharges into streams, ditches or ponded areas in the adjacent interdunal 
wetlands, including the western terminus of the Great Marsh. The Great Marsh is an expansive 
interdunal wetland formed as part of the broader dune system approximately 4,000 years ago. 
Historically, it consisted of a single open body of water comprised of one watershed. In the early 
twentieth century, the Great Marsh was impacted by urbanization and was divided into three 
watersheds. It is currently about 12 miles from west to east with the Cowles Bog Wetland Complex 
located at its far western edge.    
 
Surface Water  

Surface water within Area C is limited mostly to off-site wetlands within IDNP (discussed more below). 
Some of those water bodies are permanent features and some come and go with seasonal water 
fluctuations. On-site water bodies, settling ponds, are in Area B. These ponds were associated with the 
Facility’s former wastewater management system for the coal-fired power generation. The Area A coal-
fired unit is undergoing decommissioning, and these settling ponds no longer receive non-contact 
cooling water and are being closed under IDEM oversight consistent with the applicable regulations.  
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North and downgradient from the CCR disposal areas and settling ponds, there are a variety of surface 
water bodies present. As shown in Figure 6, the Central Blag Slough forms the northern edge of Area B 
and contains surface water depending on precipitation and groundwater elevations. The same is true for 
Little Lake and the Eastern Wetlands located within Area C, north of SWMU 15. A permanent surface 
water body known as Southeast Pond exists in the eastern part of Area C. The Cowles Bog Wetland 
Complex, located east of Area C, lies north of the Southeast Pond and extends to the east. Lake 
Michigan is located north of the IDNP. The Little Calumet River is located approximately 0.5 miles south 
of the Facility and discharges to Lake Michigan through Burns Ditch about 5 stream miles west of the 
Facility. 
 
Ecological Setting   
The Facility itself does not contain ecological habitat. The surrounding IDNP however, including Area C, 
is a globally significant ecosystem. IDNP is a “dune and swale” environment, which means a series of tall 
sandy ridges (dunes) parallel to the lake alternating with low-lying areas that form wetlands. This unique 
environment was created by the advance and retreat of the last glacier responsible for creating Lake 
Michigan. The biological diversity within the National Park is amongst the highest per unit area of all our 
national parks. There are over 1,100 flowering plant species and ferns and 350 species of birds. IDNP 
was the focus of the investigations for Area C and the remedies proposed in this document are designed 
to ensure the National Park is protected and minimally disturbed while also being restored.  

 
SECTION III:  SUMMARY OF ENVIRONMENTAL INVESTIGATION  

The purpose of a Corrective Action Remedial Facility Investigation (“RFI”) is to determine whether 
hazardous waste or hazardous constituents were released into the environment at a Facility, and if so, 
to evaluate the significance of the releases in terms of risk to human health and the environment. The 
investigation is governed by a conceptual site model (“CSM”) which illustrates Site physical 
characteristics, sources of contaminants, their fate and transport, affected environmental media, and 
potentially exposed people and ecological receptors (plants and animals). Each RFI varies depending on 
Facility-specific details.  

During the investigation phase, environmental media such as soil, groundwater, surface water, 
sediments, and biota are sampled and analyzed for contamination. Where contaminated media are 
found, subsequent sampling is usually completed to refine the CSM and define the extent of 
contamination (how far it may have traveled), and to collect enough information for analysis of 
exposure effects in risk assessments. After each sampling event or investigation phase, EPA evaluates 
the CSM to determine the adequacy of the data to support decision-making. If found to be inadequate, 
additional data collection is necessary. Due to the sensitive nature of the National Park and complicated 
hydrology of the area, this process took many years to complete for Area C.   

Site Investigation Summary  
NIPSCO conducted an extensive multi-phase, multi-media investigation in Area C. Soil, sediment, 
groundwater, surface water and plant samples have been collected to determine the nature and extent 
of the contamination. Studies were conducted to fully understand the makeup of the National Park and 
the various ecological interactions critical to the park. Over the course of several years and multiple, 
iterative studies, sufficient information was gathered to determine the impacts of contamination from 
the Facility on the National Park and how best to address them.  
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Under Corrective Action, two SWMUs (14 and 15) and two AOCs (9 and 10) as well as downgradient 
locations in IDNP were identified within Area C as needing investigation to determine whether they have 
released hazardous waste or hazardous waste constituents (See Figure 2). These areas were identified 
based upon waste handling history and potential contaminant fate and transport mechanisms. 
Groundwater, surface water, soil and sediment were characterized at the SWMUs and AOCs and at 
downgradient locations of potential concern (e.g., Great Marsh, Little Lake, Eastern Wetlands, Central 
Blag Slough and Northwest Blag Slough). Biological assessments were also conducted in order to fully 
characterize the impacts to the IDNP. Studies focused heavily on plants but also included amphibians, 
due to their sensitivity to contamination. Even low levels of contaminants pose a risk to the receptors 
within the National Park due to the receptors’ sensitivity.   
 
Over the course of the RFI, the following studies were performed to determine what the chemicals of 
concern were, where they were located and what risks they posed: 
 
Soil Investigations 

• test pit investigations to delineate the extent of known and suspected CCR in SWMU 14 and 15; 

• soil borings and collection of over 450 soil samples to characterize soil lithology and identify 
areas of exceedances of screening criteria and/or background concentrations; 
 

Groundwater & Hydrogeologic Investigations  

• installation of over 50 groundwater monitoring wells on and off-site; 

• quarterly groundwater, surface water and sediment sampling to identify exceedances of 
screening criteria and/or background concentrations; 

• analysis of over 400 sediment samples, over 400 surface water samples, and over 600 
groundwater samples; 

• installation and quarterly measurement of staff gauges in the IDNP to identify vertical hydraulic 
gradients in low-lying wetland areas;  

• testing and quarterly monitoring well gauging to identify horizontal hydraulic gradients; 

• sampling of the Lake Michigan groundwater/surface water interface (GSI) within IDNP along the 
shore of the lake; 
 

Ecological (Plant and Animal) Investigations 

• investigation to characterize the fraction of vegetative stress in contaminated portions of IDNP;   

• investigation to assess whether a relationship exists between the absence of IDNP vegetation in 
barren soil areas and presence of Facility-related constituents in soil; 

• assessment of whether a relationship exists between observation of vegetative stress and the 
presence of Facility-related constituents in soil and plant tissue; 

• amphibian survey to observe and evaluate the ecological receptors in IDNP wetlands 
downgradient from the Facility;   

• amphibian surveys to further assess whether Facility-related constituents were impacting IDNP 
amphibian populations; 

• amphibian toxicity study to determine whether some component of sediment in the IDNP 
exhibits toxicity to embryonic and/or larval amphibians; 

• rhizome and soil testing to evaluate the potential for plant bioconcentration of metals and 
subsequent release back to soils; and 

• plant toxicity study to assess whether Facility-related constituents were impacting plants in the 
IDNP 
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Investigations, such as the ones summarized above, collect data and compare those results to screening 

values. A contaminant found above its screening value is considered a constituent of potential concern 

(“COPC”). Those COPCs are then further evaluated during the risk assessment process to determine if 

they are causing any unacceptable risk to the receptor of concern (discussed more in the next section). 

The COPC’s that were identified during the investigation are presented in the table below. See Figures 7, 

8 and 9 to reference these investigation locations.  

 
Constituents of Potential Concern 

SWMU 15 

Soil Sediment Groundwater 

Arsenic Not Applicable Aluminum 

Boron Arsenic 

Cadmium Boron 

Chromium Molybdenum 

Copper Selenium 

Lead 
 

Manganese 
 

Molybdenum 
 

Selenium 
 

Eastern Wetland 

Soil 1 Sediment 1 Groundwater 

Arsenic Arsenic Aluminum 

Boron Barium Boron 

Cadmium Boron 
 

Chromium Cadmium 
 

Copper Chromium 
 

Molybdenum Copper 
 

Selenium Lead 
 

 
Manganese 

 

 
Mercury 

 

 Molybdenum 
 

 Selenium 
 

Central Blag Slough 

Soil Sediment Groundwater 

Not Applicable pH Aluminum 

Manganese 

Northwest Blag Slough 

Soil Sediment Groundwater 

Not Applicable Not Required Aluminum 

Little Lake 

Soil Sediment Groundwater 

Not Applicable Not Required Aluminum 

Manganese 

Other Wetlands 

Soil Sediment Groundwater 
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Not Applicable Not Required Aluminum 

Manganese    

SWMU - Solid Waste Management Unit 
 

Not Applicable - soil or sediment not present in sub-area. 

Not Required - sediment in this sub-area does not require investigation based on CSM. 
1 Only applies in Greenbelt at toe of SWMU 15 and potentially extending into the IDNL 
near IDNL-GW13. 

 
The contaminants listed above were found at concentrations above conservative screening values. 
Those screening values are very low and developed to overestimate impacts to ensure nothing is 
prematurely ruled out. The screening values for the Area C investigation included:  
 

• Groundwater: Great Lakes Initiative values (GLI); plant screening values (Oak Ridge National 
Laboratory values); Piping Plover values developed by EPA for site-specific evaluation; and, 
background  

• Surface Water: GLI; background 

• Soil (ecological): EPA Ecological Soil Screening Levels (avian, mammalian, plant, invertebrates); 
EPA Region 5 Ecological Screening Levels; and, Oak Ridge National Laboratory values 

• Soil (human health): IDEM RISC Industrial default closure level; EPA Regional Screening Level 
(industrial); and, background 

• Sediment: EPA Region 5 Ecological Screening Levels; NOAA Screening Quick Reference Tables; 
and, background    

 
Since completion of the Area C RFI (AMEC, 2011), NIPSCO conducted additional CMS investigations to 
better understand the horizontal and vertical distribution of CCR in SWMU 15, groundwater geo-
chemistry and soil mineralogy, and hydrology. Detailed field and laboratory studies were conducted to 
quantify boron attenuation on aquifer solids, define the attenuation mechanisms (both temporary 
sorption and permanent fixation), and the capacity of the aquifer to remove boron from the dissolved 
phase. Findings from these investigations were used to refine the conceptual site model for 
groundwater flow and boron transport. Beginning in 2016, a series of CMS-focused investigative studies 
were conducted at SWMU 15 to examine the excavation, encapsulation, and ISS technology options that 
were evaluated for source control.  
 
The SWMU 15 investigations included multiple, direct-push and hand-auger borings to better 
understand the distribution of fine CCR and the nature of underlying, native soils, particularly in central 
portions of the landfill.  Sonic borings were subsequently advanced to better understand lithology at 
depths greater than 40 feet, the limit of direct-push borings.  Samples of CCR were collected for 
chemical and geotechnical analysis, as well as bench-scale testing of various formulations to evaluate 
the ISS technology.  Samples of sand and clay were also collected for geotechnical testing for 
consideration of additional design parameters. 
 
The IDNP investigations were conducted primarily in groundwater downgradient of SWMU 15. Data 
were collected to determine the viability and mechanisms of natural attenuation and in support of 
potential remedial alternatives evaluated for IDNP groundwater. NIPSCO coordinated with EPA’s Office 
of Research and Development to ensure any monitored natural attenuation evaluations were conducted 
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in accordance with EPA’s guidance8. Additional assessment was conducted in Cowles Bog and Little Lake 
to refine the conceptual site model (CSM) for groundwater flow. Parameters that were developed from 
the IDNP studies were incorporated into numerical models of groundwater flow and contaminant 
transport to perform a comparative analysis of the alternatives developed for IDNP groundwater.  
   
The following is a summary of those additional investigations that have taken place since the RFI: 
 

• groundwater geochemistry and soil mineralogy studies to quantify boron attenuation on aquifer 
solids; 

• an aerial photograph study to understand the history and sequence of SWMU 15 development; 

• supplemental SWMU 15 delineation and CCR characterization (including soil borings, soil and 
CCR sampling for analysis of chemical and geotechnical properties, and CCR sampling for 
leachability testing); 

• deep soil boring program to assess clay continuity and the native lithology underlying SWMU 15;  

• soil pH study in area of barren soil; 

• hydraulic conductivity testing, groundwater/surface water transducer study, groundwater 
gauging, water elevation surveys, and Cowles Bog groundwater sampling to better evaluate the 
hydraulic conditions within the sensitive IDNP area. 

 
Attachment B provides detailed information about the investigations that have taken place from about 
2012 to present. These investigations have significantly impacted the selection of this proposed remedy 
and therefore are provided in an attachment for convenience. The information can also be found in the 
Final Area C Corrective Measures Study (2019).  

 
SECTION IV:  SUMMARY OF RISK EVALUATION  
 
EPA uses risk assessments to evaluate the information and data collected during the investigation to 
determine whether the contamination present poses a risk to human health or the environment. This is 
done in a human health risk assessment (HHRA) and a baseline ecological risk assessment (BERA). Both 
types of risk assessments were conducted for Area C. Risk assessments are used to make a risk 
management decision as to whether a cleanup is necessary.    
 
For human health risk assessments, EPA has developed a cancer risk range that it deems acceptable to 
protect the public. This range is identified through the risk assessment process and used to make risk 
management decisions. Cancer risk is often expressed as the maximum number of new cases of cancer 
projected to occur in a population due to exposure to the cancer-causing substance over a 70-year 
lifetime. For example, a cancer risk of one in one million means that in a population of one million 
people, not more than one additional person would be expected to develop cancer as a result of the 
exposure to the substance causing that risk. EPA utilizes the acceptable exposure level, or “risk goal” 
described in the National Contingency Plan (NCP) at 40 C.F.R. Part 300 for enforcement and cleanup 
decisions at both Superfund sites and RCRA facilities. The NCP defines the acceptable excess upper 
lifetime cancer risk as generally a range between 1x10-6 – 1x10-4 for determining remediation goals. See 
40 C.F.R. 430 (e)(2)(i)(A). If the contaminants are noncancerous but could cause other health problems, 
then a hazard index quotient is used. To be acceptable to the EPA, the hazard index (HI) quotient for all 

 
8 EPA, Monitored Natural Attenuation of Inorganic Contaminants in Groundwater (2007) 
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contaminants must be less than one. The hazard index is the ratio of the concentration of a contaminant 
to its human health screening value.  
 
The constituents listed above in the COPC table were evaluated in both human health and ecological risk 
assessments. The Area C human health risk assessment evaluated potential exposures to current and 
future Facility workers, future construction workers, current and future trespassers, current and future 
park workers, park visitors and teen volunteers. The assessment concluded there are no unacceptable 
risks to people from Area C. All carcinogenic and noncarcinogenic risk estimates associated with 
potential exposures to all media in all exposure areas are below the target risk range of 1x10-6 and 1x10-4 
and hazard index of 1. However, as discussed in the next section, cleanup criteria for the IDNP 
groundwater includes safe drinking water criteria (MCLs) in addition to the Great Lakes Initiates criteria. 
EPA’s groundwater remediation policy includes restoration of aquifers to their maximum beneficial use9. 
Also, when a facility’s contamination extends off-site onto neighboring property, the contamination 
must be addressed in a manner consistent with the off-site property’s use.  As a National Park, both 
ecological and human health receptors must be protected in such a way as to not limit future uses. 
Based on this policy, the off-site groundwater will be remediated to drinking water standards (discussed 
more in the next section).   
 
A BERA was conducted to provide a comprehensive assessment of potential risks to populations of 
ecological receptors that may be exposed to contamination at or from Area C. The constituents listed in 
the COPC table above were evaluated in soil, surface water, sediment, and/or groundwater in seven 
habitat areas: Northwest Blag Slough, Central Blag Slough, Little Lake, Eastern Wetlands, SWMU 14 and 
SWMU 15, and Southeast Pond. Ecological receptors, including mammals, birds (one of which was the 
Federally endangered piping plover), amphibians, fish, soil invertebrates, benthic invertebrates, and 
terrestrial plants were assessed.  
 
Contamination leaving the Facility in groundwater from SWMU 15 and entering the IDNP exceeds 
applicable ecological criteria (discussed more in the next section, also see Figure 10). Groundwater 
contamination is found in the surface waters of IDNP as a result of the groundwater and surface water 
being connected. Stressed vegetation has been observed and studied within the National Park. There is 
a complicated hydrogeologic cycle between the groundwater, surface water and sediment as it pertains 
to the bioavailability of certain metals. The most chronically exposed receptors to this cycling of 
contamination between groundwater, surface water, and sediment are the plants. Studies subsequently 
demonstrated Facility contamination within the plant tissue.  
 
NIPSCO submitted the BERA to EPA in 2011 and concluded there were no risks to any receptors from 
any of the contamination. EPA, in consultation with the National Park Service, evaluated the methods 
used in the BERA and concluded it did not agree with NIPSCO’s conclusion.  Attachment C is the 
evaluation EPA conducted and provided to NIPSCO in early 2013. In general, EPA found the level of 
uncertainty associated with many of the studies too high to eliminate the possibility of unacceptable 
risk. The nature of the off-site environment, the National Park, requires the highest level of protection 
and conservatism. EPA’s BERA comments in Attachment C provide specific details about receptors, 
areas, and risks posed. As a summary, EPA’s conclusions included the following: 
 
 

 
9 EPA, Handbook of Groundwater Protection and Cleanup Policies for RCRA Corrective Action Sites (2004)  
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• unacceptable risk to plants 

• potential risk to benthic receptors and invertivorous birds  

• potential risk to amphibians likely low, but uncertainty is too high to rule out 

• potential risk to terrestrial invertebrates 

• unacceptable risk to certain terrestrial wildlife in some areas 
 
Due to the overwhelming multiple lines of evidence suggesting ecological risk to the National Park, EPA 
directed NIPSCO to proceed with a risk management decision without revising the BERA.  A risk 
management decision refers to an action or set of actions that are developed and implemented to 
reduce risk to an acceptable level. In this case, EPA specified that an acceptable decision would include 
source control (SWMU 15), limited off-site remediation (in coordination with NPS), and long-term 
monitoring.  
 
This Statement of Basis represents the conclusion of that risk management decision process. Although 
all COPCs were evaluated it was found that the boron groundwater plume extending into IDNP is of 
most significance. Boron exhibits the largest area of groundwater impacted and poses unacceptable risk 
to the National Park’s plant life. Boron concentrations have been compared to the Great Lakes Screening 
values.    

 

SECTION V:  CORRECTIVE ACTION OBJECTIVES AND MEDIA CLEANUP STANDARDS   
 
The proposed final remedy and associated remedial goals are designed to protect human health and the 
environment by mitigating risk to current and potential future receptors. They are also designed to 
restore IDNP without causing any further damage by the cleanup. EPA’s long-term goals for the remedy 
being proposed are the following: 

• Protect human health and the environment;  

• Attain the applicable media (e.g., soil, water, etc) cleanup standards (“MCS” or “cleanup levels”); 

• Control the sources of the releases to the extent practicable; and 

• Manage all remediation waste in compliance with applicable standards. 

Presented in the following table are the cleanup objectives, or Corrective Action Objectives (CAOs), for 

the affected media and applicable cleanup standards. The CAOs are the overarching goals the remedy 

needs to achieve (prevent direct exposure, reduce inhalation risk, restore groundwater to most 

beneficial use, etc).  Bear in mind that on-site cleanup standards are industrial/commercial because the 

reasonably anticipated reuse of the NIPSCO facility will be industrial/commercial use.  Nonetheless, the 

off-site IDNP property will have no use restrictions. Consequently, the media cleanup standards for the 

off-site IDNP areas are equivalent to residential cleanup standards.  
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Environmental 
Media 

Corrective Action Objectives  
 

SWMU 15 
On-Site 

Greenbelt and 
Eastern 
Wetland 

IDNP 
Off-Site 

Cross-media 
Transfer 

Resource 
Restoration 

Groundwater 

At downgradient 
points of 
compliance, 
groundwater will 
meet the lower of 
EPA’s Great Lakes 
Initiative10 (GLI) 
values or Maximum 
Contaminant Level 
(drinking water 
levels, MCLs) 

The lower of 
EPA’s Great 
Lakes Initiative 
(GLI) values or 
Maximum 
Contaminant 
Level (drinking 
water levels, 
MCLs) 
 

The lower of 
EPA’s Great 
Lakes Initiative 
(GLI) values or 
Maximum 
Contaminant 
Level (drinking 
water levels, 
MCLs) 
 

Prevent the 
migration of 
contaminated 
groundwater 
from SWMU 15 
impacting IDNP 
through source 
control 

Restore 
groundwater in 
IDNP to GLI 
values by 
eliminating the 
source  

Soil 

Prevent direct 
exposure: IDEM 
Default Closure 
Levels (DCLs) for 
industrial soil and 
EPA Regional 
Screening Levels 
(RSLs) for analytes 
where IDEM has 
not published DCLs 

Prevent direct 
exposure: 
IDEM 
Residential 
Direct Exposure 
Criteria and 
Migration to 
Groundwater 
 

NA Prevent CCR 
contamination 
in SWMU 15 
from leaching 
to groundwater 
and entering 
IDNP soil 
through an 
engineered 
remedy  

NA 

Sediment 

NA EPA Region 5 
Ecological 
Screening 
Levels, or site-
specific 
background 

NA Prevent the 
cycling of 
contaminated 
groundwater to 
surface water 
or sediment by 
eliminating the 
source of 
contamination  

Restore the 
sediment in 
IDNP to 
ecologically 
safe levels by 
eliminating the 
source of 
contamination. 

 
10 Section 118(c)(2) of the Clean Water Act (CWA) (Pub. L. 92–500 as amended by the Great Lakes Critical Programs 
Act of 1990 (CPA), Pub. L. 101–596, November 16, 1990) required EPA to publish proposed and final water quality 
guidance on minimum water quality standards, antidegradation policies, and implementation procedures for the 
Great Lakes System. The GLI was established in order to develop a consistent level of environmental protection for 
the Great Lakes ecosystem (60 Fed Reg 15366-15425). The GLI methodologies were developed with the sensitivity 
of the Great Lakes resources in mind, including the lakes themselves, their connecting channels and all the 
streams, rivers, lakes and other bodies of water that are within the drainage basin of the Lakes. (60 Fed Reg 15367, 
15388) (40 CFR 132.2). GLI values are derived from Criteria and Values for Selected Substances Calculated Using 
the Great Lakes Basin Methodologies (IDEM, 2002). Also, certain contaminants did not have designated MCLs and 
EPA used GLI limits because the GLI is specific to the region and highly conservative. 
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Environmental 
Media 

Corrective Action Objectives  
 

SWMU 15 
On-Site 

Greenbelt and 
Eastern 
Wetland 

IDNP 
Off-Site 

Cross-media 
Transfer 

Resource 
Restoration 

Surface Water 

NA NA Due to the 
connection 
between the 
groundwater 
and surface 
water, the 
IDNP surface 
water will also 
attain GLI 
levels 

Prevent the 
cycling of 
contaminated 
groundwater to 
surface water 
through source 
control 

Restore the 
surface water 
in the IDNP by 
remediating 
the 
groundwater 
cycling to the 
surface to GLI 
values 

 
The specific media cleanup standards for each constituent of concern that will achieve those corrective 
action objectives are as follows: 
 

Analyte Direct 
Contact 
(mg/kg) 

Leaching from 
Unsaturated Soil 

(ug/L) 

Groundwater 
MCS (ug/L) 

ARSENIC 30 1 30 10 3 

BORON 100,000 2 4,800 1,600 4 

CADMIUM 980 1 15 5 3 

CHROMIUM 100,000 1 300 100 3 

COPPER 47,000 1 840 280 4 

LEAD 800 1 45 15 3 

MANGANESE 26,000 2 2,982 994 - 2,351 5 

MOLYBDENUM 5,800 2 2,400 800 4 

SELENIUM 5,800 1 13.8 4.61 4 

Notes: 
   

1 IDEM RISC Industrial Soil Default Closure Level 
 

https://www.in.gov/idem/cleanups/files/risc_screening_table_2018_a6.pdf  

2 EPA Industrial Soil Regional 
Screening Level 

  

3 MCL - Maximum Contaminant Level 
  

4 GLI - Great Lakes Initiative 
  

5 GLI hardness-adjusted range with background established as lower limit. 
Because hardness does not apply to SPLP results, the leaching-based soil 
standard for manganese was established as three times the background 
value for groundwater. 

GLI values derived from Criteria and Values for Selected Substances 
Calculated Using the Great Lakes Basin Methodologies (IDEM, 2002); boron 
value from IDEM Water Quality Standards Tier II 2004 update. 

https://www.in.gov/idem/cleanups/files/risc_screening_table_2018_a6.pdf
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The proposed MCS for unsaturated soil is derived by multiplying the 
proposed MCS for groundwater by a factor of 3. The MCS for soil is 
measured using the Synthetic Precipitation Leaching Procedure (SPLP). 

MCS - Media Cleanup Standard 
  

 
 

SECTION VI:  PROPOSED FINAL REMEDY AND EVALUATION OF ALTERNATIVES 
The process of developing a proposed final remedy often starts with a broad range of options that are 
evaluated and either retained for further consideration or eliminated based on disqualifying evidence. 
For Area C, technologies were eliminated if they did not protect human health and the environment by 
mitigating risk to receptors and address the source of contamination (SWMU 15). A summary of all the 
alternative technologies evaluated for the Facility are in the table below and detailed information about 
the proposed remedies follow. More information about all the cleanup options considered can be found 
in the Corrective Measures Study Report (2019).  The proposed final cleanup remedies for Area C are 
shaded in the table below and described in greater detail below. The other alternative cleanups listed 
were not selected due to evidence indicating they would not work or would not work as well as the 
proposed remedies. 
 

Alternatives 
Considered  

SWMU 15 Greenbelt and 
Eastern Wetland 

IDNP 
Groundwater 

Previously Barren 
Soil Areas 

1 Full Excavation and Off-
Site Disposal of CCR 

Full Excavation 
and Off-Site 
Disposal of CCR 
(presumptive 
remedy) 

In Situ 
Remediation 

Excavation and 
Off-Site Disposal 
with Soil 
Replacement 

2 Full Excavation and On-
Site Consolidation of CCR 

 Groundwater 
Pump & Treat 

Soil Flushing/pH 
Adjustment 

3 Full Excavation with On-
Site Consolidation and 
Off-site Disposal of CCR 

 Source Control 
and Monitored 
Natural 
Attenuation 
Alternative Water 
Supply  
(if needed) 

Source Control 
and Monitored 
Natural 
Attenuation 
Alternative Water 
Supply  
(if needed) 

4 Partial Excavation with 
Off-Site Disposal and     
In-Situ 
Solidification/Stabilization 
of Remaining CCR 

 Alternative Water 
Supply  
(if needed) 

 

5 Partial Excavation with On-
Site Consolidation and ISS of 
Remaining CCR 

   

6 In Situ Encapsulation    
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The process of selecting a proposed remedy involves screening them against certain criteria and 
comparing them to each other. EPA has defined threshold and balancing criteria to compare remedial 
technologies at all facilities in a consistent manner. All remedies must meet the threshold criteria and 
the balancing criteria can be used to further refine the best possible technology based on site-specific 
factors. The remedies presented above were all compared to these criteria and the proposed remedies 
presented in this document represent the best possible options. See Attachment D for additional 
balancing criteria information. 
 
EPA’s three remedial Threshold Criteria are the following: 

1) Protect human health and the environment based on reasonably anticipated land use(s), both 
now and in the future 

2) Achieve media cleanup objectives appropriate to the assumptions regarding current and 
reasonably anticipated land use(s), and current and potential beneficial uses of water resources 

3) Control the sources of releases to achieve elimination or reduction of any further releases of 
hazardous wastes or hazardous constituents that may threaten human health and the 
environment 

The seven remedial Balancing Criteria are the following: 
1) Long-term reliability and effectiveness (long-term effectiveness should consider reasonably 

anticipated future land uses) 
2) Reduction of toxicity, mobility, and volume of waste 
3) Short-term effectiveness 
4) Implementability (technical feasibility and availability of services and materials) 
5) Cost 
6) Community acceptance of remedy 
7) State/support agency acceptance 

 

Proposed Final Remedy 
The proposed remedies for each SWMU are described in more detail below followed by a table 
presenting the threshold and balancing criteria as they pertain to the proposed remedies.  
 
SWMU 15:  The corrective measures alternatives for SWMU 15 were developed to manage CCR and its 
impact on groundwater entering the IDNP. Six alternatives were evaluated. The alternative being 
proposed is Alternative 4: partial excavation and off-site disposal of CCR with ISS of CCR below the water 
table. Attachment E is a fact sheet that describes ISS, solidification and stabilization, in more detail.  
 
Full excavation and off-site disposal was evaluated but was not selected as the proposed remedy for 
several reasons. Excavation of CCR below the water table presents certain risks and challenges. 
Excavation below the water table, particularly in a sandy environment, would require extensive de-
watering. The volume of water that would need to be pumped out of the ground, in combination with 
the length of time it would be necessary, raises concerns over the sensitive hydrology of the IDNP and 
nearby wetlands. Minimizing damage to IDNP is a significant consideration.  
 
In order to de-water an excavation as deep as SWMU 15, the soil would require shoring (such as sheet 
piling). The installation of sheet pile for wall stability and water management during excavation of CCR 
to the depths required at SWMU 15 would require large overhead equipment for positioning and driving 
the sheet pile.  Driving sheet pile would not be allowed within a certain distance of energized power 
lines and would not be possible beneath the power lines (energized or de-energized).  The high voltage 
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lines are 138 kilovolts and require a clearance of 15 feet in accordance with OSHA11. The ISS option will 
not interfere with the high voltage power lines.  
 
Many RCRA-regulated CCR surface impoundments across the country have been either closed in place or 
excavated for clean closure.  This practice has identified a substantial hazard associated with the instability 
of wet CCR, including the loss of life in one situation.  Full excavation of CCR from below the water table at 
SWMU 15 presents an extremely difficult and hazardous undertaking, which is a significant consideration 
for the recommended alternative of partial excavation of CCR from above the water table and solidification 
of CCR remaining below the water table.   
 
 The totality of issues associated with full excavation when compared with an equally effective option 
helped inform EPA’s decision to propose Alternative 4. Approximate remedial quantities for SWMU 15 
are summarized in the following table. 
 

Area 
(acres) 

Perimeter 
(feet) 

Volume (cubic yards) 
Thickness of 

CCR (feet) 
Thickness of Soil 

Cover (feet) 

16.6 4,500 227,000 – Total Volume (CCR & Soil) 
178,000 – CCR 

• 86,000 below the water table 

• 92,000 above the water table 

1 – 22 0 – 6 

 
The proposed remedy includes excavation of CCR above the water table (92,000 cubic yards) at SWMU 
15 and disposal at an off-site facility permitted to accept CCR. Remaining CCR below the water table 
(86,000 cubic yards) will be solidified in place by mixing in amendments designed to reduce the 
leachability of CCR contaminants through a reduction of both hydraulic conductivity and increased 
chemical fixation (also referred to as in-situ solidification and stabilization, ISS). As described in 
Attachment E, solidification binds the waste in a solid block of material and traps it in place. The 
stabilization component of ISS causes chemical reactions that make contamination less likely to be 
leached into the environment.12 Upon completion of the work, the site will be backfilled and graded for 
proper drainage and restored to a condition that will more closely mimic surrounding dune topography 
compared to current conditions. This remedy will cut off the current source of groundwater 
contamination, allowing the groundwater plume to meet groundwater cleanup standards in a 
reasonable amount of time. Modeling suggests that timeframe will be around five years; however, 
cleanup timeframes are less precise when natural processes are involved.   
 
Excavated CCR will be stockpiled and placed in trucks for transport to an off-site landfill. Truck traffic 
during this phase of the cleanup will increase temporarily. Low clearance equipment such as bulldozers 
would need to operate beneath the power lines to remove CCR with adequate clearance. An important 
consideration for CCR removal is the stability of the material. This alternative minimizes the concern 
relative to CCR stability by removing approximately one-half of the CCR from above the water table and 
solidifying the remaining CCR below the water table. This alternative also requires adequate dewatering 
below the working surface and shallow sidewall sloping.  

 
11 https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926.1408 
12 A Citizen’s Guide to Solidification and Stabilization, EPA 2012 

https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926.1408
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As discussed above, complete removal of the CCR would involve excavation to depths as great as 13 feet 
below the water table (22 feet below the land surface). These deeper excavations would require 
extensive dewatering to maintain water levels below the working surface and would present additional 
safety challenges due to excavation bottom and sidewall stability. Extracting that much groundwater 
would also have a potentially adverse effect on the IDNP wetland hydrology and sensitive ecological 
receptors.  Due to those potential adverse effects, the practical technical difficulties, and the ISS’ 
effectiveness in preventing contaminant migration, complete CCR excavation was rejected. 

Other alternative cleanup technologies were also considered for SWMU 15.  A series of technical memos 

from NIPSCO to EPA in Attachment F provides additional background on the process of selecting the 

proposed remedy13. In addition to studies specific to the proposed ISS technology, those memos also 

describe a remedy initially proposed by NIPSCO. In 2015, NIPSCO submitted to EPA a draft Corrective 

Measures Study that identified encapsulation with a slurry wall and cap as the proposed remedy. Due to 

concerns about the engineering of that technology, EPA requested NIPSCO to conduct a geotechnical 

investigation.  Encapsulation requires barriers to completely surround the waste – sides, top and bottom 

- to prevent water from infiltrating into or through the waste and further contaminating groundwater.  

NIPSCO’s investigation demonstrated encapsulation was not a feasible option because it required a thick 

clay bottom layer of soil, deep underground, beneath the entire SWMU 15. However, the geotechnical 

investigation discovered the bottom clay layer at SWMU 15 is not continuous and would not allow for a 

full encapsulation (additional information in Attachment F). NIPSCO subsequently reevaluated remedial 

options and demonstrated the proposed partial CCR removal and ISS proposed remedy in this SB is the 

best option for SWMU 15. 

Greenbelt and Eastern Wetland:  During the course of the investigation, CCR was discovered in a small 
area outside of SWMU 15 in the vicinity of the Greenbelt. It appears, based upon the location and 
limited quantity, the CCR was not placed or disposed of at this location but was accidently “dropped” or 
“spilled” during historic placement into SWMU 15. The area was delineated and consists of about 705 
cubic yards of CCR and CCR-contaminated soil. The alternative being proposed for the Greenbelt and 
Eastern Wetland is Alternative 1.  The proposed remedy of excavation and off-site disposal is the only 
remedial approach considered. For certain situations there are remedies that are proven to be effective; 
these are referred to as presumptive remedies. It is not necessary to evaluate multiple remedies if a 
presumptive remedy is proposed. EPA is proposing CCR removal and off-site disposal here because the 
CCR was not placed into the water table and the amount of CCR material is relatively minor.   
 
The soil and CCR will be removed to a maximum depth of approximately 3.5 feet below grade based 
upon delineation sampling. Upon completion of the excavation, native dune sand and topsoil from an 
EPA-approved borrow pit will be imported for use as backfill. The backfilled area will then be re-
vegetated with native species selected in consultation with the IDNP and monitored for 10 events over a 
period of 5 years, as part of the long-term stewardship plan.  
 

 
13 The technical memos in Attachment F include only the text of the documents due to document sizes. The full 
memos can be found in the Administrative Record.  
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IDNP Groundwater:  The corrective measures alternatives for IDNP groundwater were developed to 
address elevated concentrations of boron (the risk driver) in groundwater that comes from SWMU 15. 
Areas of groundwater exceedances are depicted on Figures 6.  
 
The following corrective measures alternatives were developed and evaluated to address the Corrective 
Action Objectives for IDNP groundwater: 

• IDNP Groundwater Alternative 1 – In-Situ Remediation by Permeable Reactive Barriers 

• IDNP Groundwater Alternative 2 – Groundwater Pump & Treat 

• IDNP Groundwater Alternative 3 – Monitored Natural Attenuation with Source Control 

Each alternative includes a potable water supply if the need arises before the alternative achieves the 
media cleanup levels. Implementation of institutional controls (e.g., deed restrictions) on National Park 
property is not an acceptable method of groundwater exposure control. It is assumed that a potable 
water source exists within one mile of the area affected by boron in groundwater and can be used to 
serve that area, if need be. Each alternative includes the trench excavation and pipe installation required 
to provide this service. 

The first two alternatives involve physical disruption to the National Park, Cowles Bog and nearby 
wetland habitat. The third alternative relies on the SWMU 15 source control and natural processes 
documented to be occurring by routine periodic monitoring. All three alternatives will have a 
groundwater monitoring network. In consultation with the NPS, the proposed remedy reflects the least 
amount of physical disruption to the National Park.  The alternative being proposed for this area is 
Alternative 3. 

As mentioned above, the primary risk driver in the IDNP groundwater is boron from the CCR source 

material at SWMU 15. The use of MNA as a component of a remedy requires source control, which is 

being proposed at SWMU 15. MNA is being proposed for the off-site plume that extends down gradient 

from SWMU 15 based upon extensive study conducted in accordance with EPA guidance. The processes 

of natural attenuation rely on natural mechanisms to reduce or eliminate contamination. Natural 

attenuation mechanisms include physical, chemical or biological processes that, under favorable 

conditions, act without human intervention to reduce the mass, toxicity, mobility, volume, or 

concentration of contaminants in soil, sediment, or groundwater. In order to incorporate MNA into a 

cleanup remedy, an investigation is necessary to better understand the exact mechanisms and the 

viability of attenuation as a component of a remedy. EPA’s guidance on MNA of inorganic contaminants 

identifies four tiers of activities that are required to use MNA as a component of a remedy: 

 

• Tier I: Active Attenuation 

• Tier II: Attenuation Mechanism 

• Tier III: Attenuation Capacity 

• Tier IV: Monitoring and Contingency 

 

The MNA studies conducted in IDNP included an analysis of aquifer solids, mineralogical data and 

groundwater chemistry. Boron attenuation was demonstrated through two different extraction 

methods that demonstrated irreversible sorption processes occurring in IDNP. The observed feldspar 
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weathering to clays in IDNP has increased the aquifer percentages of boron-sorbing material. In 

combination with SWMU 15 source control, MNA will have the capacity to remove the boron from IDNP.  

 

Proposed Remedy Criteria Summary Table 

 

Threshold Criteria Evaluation 

1) Protect human health and the environment EPA’s proposed remedies for the Facility protects 
human health and the environment by eliminating, 
reducing, or controlling potential unacceptable risk 
from the continued leaching of contamination from 
the CCR. Excavation will remove half the CCR from the 
Facility and place it in a regulated landfill. ISS will 
eliminate the risk from leaching CCR contamination to 
groundwater. During implementation, security fencing 
will be in place and dust control measures will be 
employed. 

2) Achieve media cleanup objectives EPA’s proposed remedy meets the media cleanup 
objectives based on assumptions regarding current 
and reasonably anticipated land and water resource 
use(s). The remedy proposed in this SB is based on the 
current and future anticipated land use at the Facility 
as commercial or industrial. Dissolved metals 
concentrations will meet MCLs or GLI criteria in 
groundwater, and exposures to any remaining on-site 
soil contamination will be adequately controlled 
through land use restrictions. 

3) Remediating the sources of releases In all proposed remedies, EPA seeks to eliminate or 
reduce further releases of hazardous wastes and 
hazardous constituents that may pose a threat to 
human health and the environment. The Facility will 
meet this criterion by eliminating the source of 
groundwater contamination and eliminating the CCR 
present within IDNP. Therefore, EPA has determined 
that this criterion has been met. 

 
Balancing Criteria Evaluation 

4) Long-term effectiveness The long-term effectiveness of the proposed remedy, 
excavation and ISS, has been demonstrated. 
Eliminating the source of leachable material will allow 
uncontaminated groundwater to flow through IDNP 
and facilitate the remediation of the off-site 
groundwater.  

5) Reduction of toxicity, mobility, or volume of 
the hazardous constituents 

Pilot test information in Attachment F demonstrates 
the reduction in mobility of contaminants after ISS. 
Reduction of the volume of hazardous constituents in 
soil will be achieved by the excavation and off-site 
disposal of almost 100,000 cubic yards of CCR and 
contaminated soil. The reduction of toxicity will be 
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demonstrated within the IDNP groundwater as MNA 
occurs.  

6) Short-term effectiveness EPA’s proposed remedy will be partially effective in 
the short-term. The excavation and off-site disposal of 
CCR will exhibit the greatest short-term effectiveness. 
The short-term impacts of ISS will be more moderate 
since it’s a remedy that relies on the immediate 
fixation of contamination to result in long-term 
benefits down gradient. 
The excavation and off-site disposal of the Greenbelt 
CCR will exhibit the greatest short-term effectiveness.  

7) Implementability  EPA’s proposed remedy is readily implementable. 
Once the proposed remedy is either selected or 
modified based on public comment, NIPSCO will be 
able to immediately plan for the implementation of 
the work.  

8) Cost  The proposed remedy will cost over $20 million. A 
breakdown of the costs can be found in Attachment D. 

9) Community acceptance EPA will evaluate community acceptance of the 
proposed remedy during the public comment period, 
and it will be described in the Final Decision and 
Response to Comments. EPA recognizes many local 
stakeholders would prefer all CCR be removed and 
taken off-site; however, weighing safety, ISS 
effectiveness, and the impacts of dewatering to the 
IDNP wetlands during excavation influenced the 
selection of this proposed remedy.  

10)  State/support agency acceptance It is anticipated that the State and local stakeholders 
will find this remedy acceptable. 

 

Institutional Controls 
Institutional Control (“IC”) remedies restrict land or resource use at a Facility through legal instruments. 
ICs are distinct from engineered or construction remedies. ICs preclude or minimize exposures to 
contamination or protect the integrity of a remedy by limiting land or resource use through means such 
as rules, regulations, building permit requirements, well-drilling prohibitions and other types of 
ordinances. For an IC to become part of a remedy, there must be binding documentation such as land-
use restrictions in a recorded environmental covenant, local zoning restrictions, or rules restricting 
private wells. There will be institutional controls consistent with Indiana Code 13-11-2-193.5 and 13-25-
4-24 implemented at this Facility to prohibit interference with the remedy, prohibit the use of 
groundwater for drinking water and limit the future use of the Facility to a non-residential scenario, such 
as commercial or industrial.    

Financial Assurance 
NIPSCO must demonstrate a financial ability to complete corrective action, including constructing the 
proposed remedy and monitoring Facility conditions following remedy construction, as needed, by 
securing an appropriate financial instrument, consistent with the requirements of 40 C.F.R §§ 264.142 
and 264.144. NIPSCO will develop a detailed cost-estimate as part of the corrective measures 
implementation work plan. NIPSCO may use any of the following financial mechanisms to make the 
demonstration: financial trust, surety bonds, letters of credit, insurance, and/or qualification as a self-
insurer (corporate guaranty) by means of a financial test. After successfully completing the construction 
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phase of the remedy, NIPSCO may request that EPA reduce the amount of the financial assurance to the 
amount necessary to cover the remaining costs of the remedy, including any yearly operation and 
maintenance costs. NIPSCO may make similar requests of EPA as the operation and maintenance phase 
of the remedies proceeds and ceases. 

Long Term Stewardship 
NIPSCO must ensure all controls and long-term remedies are maintained and operate as intended. 
NIPSCO will submit a Long-Term Stewardship (LTS) Plan. Components of a LTS Plan include: an 
Institutional Control Implementation and Assurance Plan (ICIAP), five-year remedy review procedures, 
operation, maintenance and monitoring details. An annual certification that all controls, including 
institutional controls, are in place and remain effective should be provided for in this plan. Long term 
remedies will be reviewed and inspected on a five-year basis to ensure the remedy is functioning as 
intended, the exposure assumptions, toxicity data, cleanup levels, and CAOs are still valid, and any 
information that comes to light that could call into question the protectiveness of the remedy is 
considered.  

If any five-year review indicates that changes to the selected remedy are appropriate, EPA will 
determine whether the proposed changes are non-significant, significant, or fundamental changes to 
the remedy. EPA may approve non-significant changes without public comment. EPA will inform the 
public about any significant or fundamental changes to the remedy. 
 

SECTION VII. PUBLIC PARTICIPATION AND INFORMATION REPOSITORY       
EPA requests feedback from the community on this proposal to remediate the NIPSCO Bailly Generating 
Station. The public comment period will last forty-five (45) calendar days, from July 1, 2020 to        
August 15, 2020. In lieu of a public meeting, EPA will be posting a pre-recorded presentation on the 
site’s webpage, located at: https://go.usa.gov/xvuqx. EPA invites you to view the presentation and 
submit your comments in one of the following ways: 
 

• By confidential voicemail at 312-886-6015 

• By fax to 312-697-2568 

• By website, directly at: https://go.usa.gov/xvuqx 

• By email to safakas.kirstin@epa.gov 

• By mail to:  
  Kirstin Safakas 

       U.S. EPA Region 5  
     External Communications Office 
       77 W. Jackson Blvd 
       Chicago, IL 60604-3590 
 
We encourage community members to submit any comments regarding the proposed remedy in writing 
by August 15, 2020. Following the 45-day public comment period, EPA will prepare a Final Decision and 
Response to Comments document that will identify the selected remedy for the Facility. The Response 
to Comments document will address all significant comments sent to the EPA. EPA will make the Final 
Decision and Response to Comments document available to the public. If such comments or other 
relevant information cause EPA to propose significant changes to the currently proposed remedy, EPA 
will seek additional public comments on any proposed revised remedy. 
 

https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgo.usa.gov%2Fxvuqx&data=02%7C01%7Ckaysen.michelle%40epa.gov%7Ca9a473f26be74233b53408d811213844%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637278181703592908&sdata=v22Uxz3PWbPUOEczEqTBJHctpqS8Vvb1NHH1Xij9FY4%3D&reserved=0
https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgo.usa.gov%2Fxvuqx&data=02%7C01%7Ckaysen.michelle%40epa.gov%7Ca9a473f26be74233b53408d811213844%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637278181703592908&sdata=v22Uxz3PWbPUOEczEqTBJHctpqS8Vvb1NHH1Xij9FY4%3D&reserved=0
mailto:safakas.kirstin@epa.gov
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The Facility Record contains all information considered when making this proposal and will include the 
Response to Comments document. The Facility Record may be reviewed at the website provided above 
or at these locations (please call for hours):  
 

Local Document Repository 
Portage Public Library 
2665 Irving Street 
Portage, IN 
(219) 763-1508 

EPA Region 5 Office 
EPA Records Center 
77 W. Jackson Blvd., 7th Floor 
Chicago, IL 
(312) 886-4253 

 
If you have any additional questions, contact: 

Michelle Kaysen (LR-16J) 
77 W. Jackson Blvd 
Chicago, IL 60604 
(312) 886-4253 

kaysen.michelle@epa.gov 
 
 
Next Steps 
Following issuance of the Final Decision and Response to Comments document, NIPSCO will prepare a 
Corrective Measures Implementation Work Plan. The Plan will identify any additional data collection 
needed to implement the corrective measures, along with the specifications for completing the selected 
corrective measures. The Plan will provide a detailed construction schedule. Based on the proposed 
corrective measures, it is anticipated that most of the remedial measures can be completed within two 
years of the Final Decision.  

mailto:phobia.hydro@epa.gov
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Aerial Photo: 2005.
Courtesy of LizardTech, Inc.
- Area of SWMU 15 landfill is 16.56 acres.
-For abbreviated soil boring locations, the full location name
is SWMU15-SB##.
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Courtesy of LizardTech, Inc.
- Area of SWMU 15 landfill is 16.56 acres.
-For abbreviated soil boring locations, the full location name
is SWMU15-SB##.
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EPA Statement of Basis: NIPSCO Bailly Generating Station 

Table 1: Synthetic Precipitation Leaching Procedure Results for SWMU 15

Benchmark (mg/L) Units

N/A N/A

N/A N/A

N/A N/A

0.14 
1

mg/L 3.6 0.096 J 71 2.3 J 6.6 J 2.6 11 3.6

0.01 
2

mg/L 0.089 0.066 1.5 0.039 J 0.078 J 0.11 0.015 U 0.11

N/A mg/L 0.062 0.028 0.59 0.0063 UJ 0.05 J 0.0051 U 0.01 U 0.027

1.6 
3

mg/L 0.58 0.77 1.2 0.26 0.37 0.42 0.082 U 0.46

N/A mg/L 0.0024 0.002 U 0.04 0.002 U 0.0022 0.00089 J 0.002 U 0.0027

N/A mg/L 0.022 0.004 U 0.51 0.004 UJ 0.019 J 0.004 U 0.0041 0.013

N/A mg/L 0.02 0.0027 J 0.31 0.0051 J 0.021 J 0.0075 J 0.0044 J 0.018

N/A mg/L 0.031 0.01 U 1.1 0.01 UJ 0.025 J 0.01 U 0.01 U 0.018

0.99 
1

mg/L 0.028 0.0054 0.34 0.003 UJ 0.19 J 0.003 U 0.003 U 0.017

N/A mg/L 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.00032 0.0002 U 0.0002 U 0.0002 U

0.8 
3

mg/L 0.18 0.024 0.16 0.0081 J 0.017 0.022 0.01 U 0.06

0.00461 
3

mg/L 0.025 U 0.017 J 0.017 J 0.056 0.055 0.1 0.025 U 0.034

Benchmark (mg/L) Units

N/A N/A

N/A N/A

N/A N/A

0.42 mg/L 0.53 0.46 5.3 1.5

0.03 mg/L 0.015 U 0.015 U 0.17 0.015 U

N/A mg/L 0.024 U 0.017 U 0.015 U 0.021

4.8 mg/L 0.11 U 0.063 U 0.15 J 0.44

N/A mg/L 0.002 UJ 0.002 UJ 0.002 UJ 0.002 U

N/A mg/L 0.004 UJ 0.004 UJ 0.0014 J 0.0034 J

N/A mg/L 0.01 U 0.01 U 0.005 J 0.0076 J

N/A mg/L 0.01 U 0.01 U 0.0038 J 0.0033 J

2.8 mg/L 0.0032 J 0.012 J 0.00058 J 0.11

N/A mg/L 0.0002 U 0.0002 U 0.0002 U 0.00022

2.4 mg/L 0.01 U 0.01 U 0.0065 J 0.15

0.014 mg/L 0.025 U 0.025 U 0.025 U 0.025 U

Aluminum, arsenic, and boron were identified as COPECs for both SWMU 15 and IDNL groundwater.  Manganese was identified as a COPEC for IDNL groundwater.

Barium, cadmium, chromium, copper, lead, and mercury were initially identified as Contaminants of Potential Ecological  Concern (COPECs), but there were no

   exceedances in IDNL groundwater downgradient of SWMU 15; therefore no benchmarks were established for these metals.

SPLP results for CCR are compared to benchmarks for groundwater with no dilution/attenuation factor because some CCR is below the water table.
1
 Background

2
 Maximum Contaminant Level

3
 Great Lakes Initiative (GLI) values derived from Criteria and Values for Selected Substances Calculated Using the Great Lakes Basin Methodologies (IDEM, 2002);

    boron value from IDEM Water Quality Standards Tier II 2004 update.

The SWMU 15 Media Cleanup Levels for unsaturated soil below CCR was derived by multipling the media cleanup level for groundwater by a dilution/attenuation factor of 3. 

MCLs: Qualifiers:

  Barium 2 mg/L U - Not detected above the reporting limit.

  Cadmium 0.005 mg/L J - Estimated value.

  Chromium 0.1 mg/L

  Copper * 0.28 mg/L

  Lead 0.015 mg/L

  Mercury 0.002 mg/L

* GLI for copper.

Indicates an exceedance of the benchmark; non-detects were shaded if one-half the reporting limit was greater than the benchmark.

For context only, blue shading indicates a reported SPLP value greater than an MCL.

9.26 11.11 9.63

Sand

8.35

SWMU15SB26AB

Sand

0.6 - 2.0

8.35

SWMU15SB49AA

Sand (Trace CCR)

6 - 7

10.83

SWMU15SB42AA

0.6 - 2.0

SWMU15SB26AA

Fine CCR Coarse CCR Fine CCR

3 - 4 1 - 2 3 - 4

Fine CCR

10.03

Fine CCR

10.03

1 - 2

Fine CCR

8.47

Fine CCR

9.53

Fine CCR

7.52

1 - 2 1.2 - 2.2 1 - 4 1 - 4

SWMU15SB41AASWMU15SB18AA SWMU15SB23AA SWMU15SB25AA SWMU15SB31AA SWMU15SB31AB SWMU15SB35AA SWMU15SB38AA

   Molybdenum and selenium were identified as COPECs for SWMU 15 groundwater.

mg/L - milligram per liter; bgs - below ground surface; N/A - not applicable

Sand

1.1 - 3.3

9.82



EPA Statement of Basis: NIPSCO Bailly Generating Station 

Table 2: Summary of Physical Properties 

SWMU 15 Coal Combustion Residuals 

Location SWMU15-SB22 SWMU15-SB23 SWMU15-SB25 SWMU15-SB33 SWMU15-SB41

Sample Interval (feet bgs) 0-8 5-12 5-12 5-12 5-11

Moisture Content (%) 23.2 20.4 27.9 18.4 37.6

Average Specific Gravity (at 20
o
 C) 2.86 2.78 2.68 2.83 2.79

Grain-Size Distribution

Gravel (%) 0.76 8.16 0.04 0.29 0.69

Sand (%) 22.47 30.60 7.28 51.34 41.54

Silt & Clay (%) 76.77 61.24 92.68 48.38 57.76

USCS Classification Silt with Sand Sandy Silt Silt Silty Sand Sandy Silt

Notes:

1. Samples summarized above were field classified as black, fine CCR.

2. All samples were determined by the laboratory to be non-plastic material.

3. Source:  Geotechnics Project Number 2014-692-01, dated June 3, 2014.



EPA Statement of Basis: NIPSCO Bailly Generating Station 

Table 3: Summary of Physical Properties 

SWMU 15 Native Soils 

Location SWMU15-SB18 SWMU15-SB30 SWMU15-SB31 SWMU15-SB41 SWMU15-SB50

Sample Interval (feet bgs) 28-35 10-18 21-28 28-35 22-29

Moisture Content (%) 17.6 19.2 19.8 15.7 17.5

Average Specific Gravity (at 20
o
 C) 2.68 2.70 2.71 2.79 2.72

Grain-Size Distribution

Gravel (%) 0.70 1.2 1.44 0.69 2.02

Sand (%) 90.75 90.1 12.48 41.54 11.51

Silt & Clay (%) 8.55 8.7 86.08 57.76 86.47

USCS Classification
Poorly graded 

Sand with Silt

Poorly graded 

Sand with Silt
Lean Clay Sandy Silt Lean Clay

Notes:

1. Source:  Geotechnics Project Number 2014-692-01, dated  June 3, 2014.



 EPA Statement of Basis: NIPSCO Bailly Generating Station 

Table 4: Untreated Material Physical Characterization 

SWMU 15 Coal Combustion Residuals 

SAMPLE

SWMU-15 Composite

Moisture Content ASTM D2216

ASTM Moisture Content % 20.92

Percent Solids % 82.71

Bulk Density ASTM D7263 pcf 130.2

Solid Specific Gravity ASTM D854 2.77

Loss on Ignition (Organic Content) ASTM D2974

   Average Moisture Content % 21.22

   Average Loss on Ignition 1.65

Particle Size with Hydrometer ASTM D422

   Sample Description Black sandy silt

   Soil Classification ASTM D2487

Gravel % 2.5

Sand % 27.8

Silt % 61.2

Clay % 8.5

Atterberg Limits ASTM D4318

L.L. NV

P.L. NP

P.I. NP

Notes:

Sample color determined by the Munsell Soil Color Chart

% = percent

pcf = pound per cubic foot

L.L. = Liquid Limit

P.L. = Plastic Limit

P.I. = Plasticity Index

NV = Non Viscous

NP = Non Plastic

Source:  KEMRON Environmental Services, Inc.,  Project No. SH0549, December 19, 2014

TESTING PARAMETER TEST METHOD UNIT



 EPA Statement of Basis: NIPSCO Bailly Generating Station 

Table 5: Untreated Material Analytical Results 

SWMU 15 Coal Combustion Residuals 

MW-119 IDNL-GW13

7/6/2011 10/23/2014

Arsenic µg/L 10 
1

203 480 16

Barium µg/L 2000 1 151 36 37

Boron µg/L 1600 2 723 29000 5100

Cadmium µg/L 5 1
0.30 U 0.98 0.5U

Chromium µg/L 100 1 2.10 4U 2.1J

Copper µg/L 280
 2

3.00 2U 10U

Lead µg/L 15 1 3.30 U 5U 10U

Manganese µg/L 994 3 2.60 16 340

Molybdenum µg/L 800 2 110 3800 10

Selenium µg/L 4.61 2 82.2 2.4 1U

Silver µg/L N/A 0.60 U 3U 6U

Mercury µg/L N/A 0.01 U 0.2U 0.2U

Notes:

SWMU 15 Composite - flyash sample collected from multiple borings from 9/8/14 through 9/11/14

MW-119 - the lastest groundwater sample results for this source well are included for comparison

IDNL-GW13 - the latest groundwater sample results for this downgradient well is included for comparison

Arsenic, boron, molybdenum, and selenium were identified as Contaminants of Potential

  Environmental Concern (COPECs) for SWMU 15 groundwater and arsenic, boron and 

      manganese were identified as COPECs for IDNL groundwater.

µg/L = microgram per Liter
1
 Maximum Contaminant Level (MCL)

2 Great Lakes Initiative (GLI)
3 Background

Benchmark Exceedance

N/A - Not applicable; silver and mercury were not detected in IDNL groundwater

U = Analyte was not detected

J = Estimated value

Analyte Units Benchmark

Groundwater (7470A)

SWMU-15 

Composite

SPLP (1312/6010C)

SPLP (1312/7470A)

Groundwater (6010B/6020)



NO. SEMS ID DATE AUTHOR RECIPIENT TITLE/DESCRIPTION PAGES

1 953142 3/31/05 U.S. EPA Maassel, M., 

NIPSCO Bailly 

Generating 

Station

Administrative Order on Consent 

(AOC), Docket No. RCRA-05-2005-

0005

18

2 954805 4/13/05 NIPSCO Bailly 

Generating 

Station

U.S. EPA Current Conditions Report 87

3 951442 4/21/05 NIPSCO Bailly 

Generating 

Station

U.S. EPA Sampling Rationale Spreadsheet 1

4 951443 5/19/05 Sullivan, D., 

NiSource and 

Haney, M., 

AMEC

Majack, M., 

U.S. EPA

Technical Memorandum - 

Supplement to the Current 

Conditions Report

9

5 954813 5/25/05 AMEC NIPSCO - 

Northern Indiana 

Public Service 

Company

RCRA Facility Investigation Work 

Plan (Redacted)

121

6 953145 7/1/05 Sullivan, D., 

NiSource and 

Haney, M., 

AMEC

Majack, M., 

U.S. EPA

Technical Memorandum 05-02 - 

Test Pit Program Summary of 

Findings 

33
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Investigation Summary 

Since completion of the Area C RFI (2011) several additional investigations have been conducted to 

better understand the horizontal and vertical distribution of CCR in SWMU 15, groundwater geo-

chemistry and soil mineralogy, and hydrology, particularly near Cowles Bog and Little Lake.  Detailed 

field and laboratory studies were conducted to quantify boron attenuation on aquifer solids, define the 

attenuation mechanisms (both temporary sorption and permanent fixation), and the capacity of the 

aquifer to remove boron from the dissolved phase.  Findings from these investigations were used to 

refine the CSM for groundwater flow and boron transport.  Beginning in 2016 a series of studies were 

completed at SWMU 15 to assist in the selection of the proposed remedy.  Each investigation is 

described in the following subsections. 

Aerial Review: Development of SWMU 15 
A series of aerial photographs (included in this attachment) were reviewed to better understand the 

history of SWMU 15 development. An annotated photograph from 1938 shows conditions prior to 

development of the Facility and includes a trace of the dike (labeled “Berm”) that now separates the site 

from the IDNP.  The photograph includes Cranberry Marsh, of which only a remnant remains north of 

SWMU 15.  The Dune Acres Substation was constructed over a portion of the historic Great Marsh.  A 

drainage feature is clearly visible in the bottom of Little Lake, which is still evident today during 

extended dry periods. 

An aerial from 1961 shows early construction activities. For the SWMU 15 area, a light-colored area 

presumed to be sand is noted where the Dune Acres Substation was eventually constructed.  Just to the 

north is a paddle-shaped, light-colored feature that runs approximately east west and appears to have 

been constructed of sand for the electric transmission line towers (Tower Set #1).  Further north, a 

second paddle-shaped feature that trends southwest to northeast was constructed for Tower Set #3.  In 

between the two paddles is what appears to be the top of a natural dune used to support Tower Set #2. 

A 1963 oblique-angle aerial photograph (looking southeast) shows the Dune Acres Substation, the two 

paddles for Tower Sets #1 and #3, and the natural dune used to support Tower Set #2.  The substation 

and transmission towers have not yet been constructed.  Although not obvious in the aerial, subsequent 

information indicates that there were low-lying areas between the substation and each tower set.  The 

dike that is present today was not yet constructed. 

The 1977 oblique-angle aerial was taken facing northwest towards Lake Michigan and shows the three 

tower sets and the dike.  Visible also are Little Lake in the right-central portion of the photograph, the 

settling ponds in the left central portion of the photograph, with Central Blag Slough beyond the settling 

ponds. The land surface is now almost completely flat between the Dune Acres Substation (just off 

the photograph to the lower right) and Tower Sets #1 and #2.  The sand paddle of Tower Set #1 

is no longer distinguishable from the filled areas, and just the top of the dune can be seen at 

Tower Set #2.   
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A 1979 aerial clearly shows the Dune Acres Substation and dike that separates the Southeast Ponds and 

SWMU 15 from the Cowles Bog Wetland Complex.  The dike also separates four numbered ponds from 

what remains of Cranberry Marsh.  The sand paddle for Tower Set #3 separates Ponds #2 and #3.  Pond 

#4 was an area where CCR was placed and appears to be filled in this photo.  The rectangular feature 

adjacent to and just north of Pond #4 was not filled and is a now a vegetated, low-lying area that was 

included in the SWMU 15 investigations.  Ponds #1, #2, and #3 were not filled, and are currently 

densely-vegetated, shallow water bodies.  

SWMU 15 CCR Delineation and Characterization 
The SWMU 15 CCR delineation and characterization was completed in three mobilizations. The 

investigations were performed in accordance with the Revised SWMU 15 Supplemental Landfill 

Delineation work plan dated May 8, 2014, which proposed 34 soil borings to clay (see Figure 7). The plan 

focused mainly on the vertical dimensions of the landfill interior (i.e., thickness of CCR, relative position 

of CCR to the water table, thickness of sand above clay, and depth to clay).  In addition to investigation 

activities within the interior portion of the landfill, three borings (SWMU15-SB49, SWMU15-SB50, and 

IDNL-SB51) were proposed between SWMU 15 and the IDNP, near monitoring well IDNL-GW13.  The 

purpose of those three borings was to determine if CCR might extend into the area near or in IDNP. 

Borings SB49 and SB50 were proposed within the dike that separates SWMU 15 from the surrounding 

land, and SB51 was proposed northeast of the dike, in the direction of INDL-GW13.  

Delineation and Characterization Summary 

Investigation activities were initiated on May 12, 2014 but were hindered when rainfall made portions 

of the landfill and Greenbelt inaccessible.  As a result, 15 out of the 34 proposed borings were 

completed using a direct-push drill rig, including borings at SB49 and SB50, which were advanced to 35 

and 30 feet bgs, respectively.  The dike materials were verified as largely comprised of sand underlain by 

clay; no CCR was encountered at boring SB50, whereas trace amounts (i.e., <5%) of coarse CCR were 

encountered in the upper 6.5 feet of boring SB49.  The remaining 13 soil borings were advanced to 

refine the extent of CCR in SWMU 15, improve understanding of site stratigraphy, and collect samples 

for analysis of soil chemistry and physical properties.  Nine soil samples were collected, including one 

duplicate, for analysis of metals following the Synthetic Precipitation Leaching Procedure (SPLP) at 

TestAmerica in Amherst, NY.  Ten soil samples were submitted to Geotechnics in Raleigh, NC for physical 

characteristics.   

The boring program was resumed in September 2014.  As discussed during a July 16, 2014 site walk with 

EPA, NIPSCO and NPS, boring SWMU15-SB52 was added in the northeast portion of SWMU 15.  This 

boring was positioned on the dike to investigate materials used to construct the dike and to establish 

the northeast boundary of SWMU 15.  DLZ Industrial, LLC (DLZ) performed a survey on September 5, 

2014 to acquire horizontal and vertical positions of the land surface at each of the borings advanced 

during the May mobilization, and to stake the proposed locations for the September mobilization (i.e., 

survey-determined horizontal locations).  The land surface elevation at each of the proposed boring 

locations was also surveyed.  The horizontal precision of the survey is 0.1 foot and the vertical precision 

is 0.01 foot.   
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A total of 17 soil borings (i.e., 16 of the remaining 18 proposed borings and SB52) were advanced in 

September 2014 using a Geoprobe direct-push drill rig.  It was not possible for the GeoProbe rig to 

access locations SB20 and SB21 in the northeast, low-lying portion of SWMU 15.  Here, hand-auger 

borings were advanced 10 feet bgs with relative ease.  Therefore, a series of hand-auger borings (SB20A 

through SB20D and SB21A through SB21D) were also advanced to 10 feet bgs around the two proposed 

borings. Two soil samples were collected from sand below CCR at direct-push borings SWMU15-SB26 

and SWMU15-SB42 for analysis of metals following the SPLP at TestAmerica in Amherst, NY.   One 6-

gallon, composite sample of fine CCR was collected from four direct-push borings within SWMU 15 

(including SWMU15-SB27, SWMU15-SB28, SWMU15-SB32 and SWMU15-SB45) and submitted to 

Kemron Environmental Services (Kemron) for bench-scale testing of various formulations to evaluate the 

In-Situ Solidification and Stabilization (ISS) technology.    

Stratigraphic data obtained from the 33 direct-push borings advanced in May and September 2014 

(excluding IDNL-SB51 located outside the SWMU 15 footprint) were entered into the Environmental 

Visualization System (EVS) Software 3D model to evaluate potential data gaps. Transmission tower plans 

and historic aerial photographs from the 1960s and 1970s (discussed above) were also reviewed to 

better understand the sequence of tower construction and CCR disposal at SWMU 15.  The information 

reviewed suggested that the towers were constructed on an existing dune in the northern portion of 

SWMU 15 and that earthen material may have been imported prior to tower construction in the 

southern portion of SWMU 15.  Based on this information and the updated EVS 3D model, eight 

additional borings (SWMU15-SB53 through SWMU15-SB60) were positioned to address identified data 

gaps related mainly to the stratigraphy and presence/absence of CCR near the towers.   

A 3D model of SWMU 15 was developed using visualization software to help integrate all the data 

collected. The model includes diagrams depicting the horizontal and vertical distribution of the CCR, 

peat and sand units, and can be manipulated by the user to change the viewing angles and zoom in on 

areas of interest.  Figure 8 provides a plan-view map of SWMU 15, including contours developed by the 

EVS model depicting the bottom elevation of the deepest (and most often the thickest) CCR interval.  

The surface of SWMU 15 ranges from 615 feet to 618 feet NAVD88 (North American Vertical Datum 

1988).  Elevations are lower at the perimeter ranging from 613 feet to 614 feet NAVD88.  There are 

shallower intervals of CCR, but these are typically thinner than the deepest CCR interval and separated 

by sand or peat intervals.  In some areas the CCR was deposited as a continuous interval from depth to 

the land surface.  The deepest areas of CCR would therefore have the lowest bottom elevations shown 

in Figure 8. For example, CCR extends to depths of 22 feet, 20 feet, and 18 feet bgs at borings SWM15-

SB23, SWMU15-SB28 and SWMU15-SB36, respectively.  The EVS model was also used to develop 

volume estimates for the corrective action alternatives evaluated for SWMU 15. 

SPLP Results 

Table 1 provides results for CCR and soil samples collected at SWMU 15 and analyzed using the SPLP 

method.  The plan anticipated collecting six samples of CCR for SPLP analysis and 12 samples of 

unsaturated (dry) sand from below CCR for SPLP analysis to determine if the underlying soils had 

become a secondary source.  The boring program, however, revealed that there were very few places 

were unsaturated soil was present below CCR.  At most locations, CCR extended below the water table. 

Only two samples were collected from unsaturated soil below CCR within the SWMU 15 footprint: 

SWMU15-SB26 collected from 0.6 to 2.0 feet bgs and SWMU15-SB42 collected from 1.1 to 3.3 feet bgs. 
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A third sample of unsaturated soil was also submitted for SPLP analysis from dike boring SWMU15-SB49.  

The interval targeted at boring SWMU15-SB49 (6-7 feet bgs) includes a pocket of sand with a small 

amount of coarse CCR and trace slag.  

The top portion of Table 1 presents SPLP results for the seven CCR samples collected (six proposed, one 

additional collected), whereas the bottom row presents SPLP results for unsaturated sand.  For context, 

SPLP results for CCR are conservatively compared to screening levels that are developed from proposed 

media cleanup levels for SWMU 15 and IDNL Groundwater. No dilution/ attenuation factor (DAF) is 

included for the comparison of CCR to these screening levels, as a large proportion of the CCR is in direct 

contact with groundwater.  Exceedances of the groundwater screening levels are shaded yellow.  (Note 

that the CCR is the source material to be eliminated or controlled by the Corrective Action.)  Also, for 

context CCR SPLP results are compared to the Maximum Contaminant Levels (MCLs) for barium, 

cadmium, chromium, copper, lead and mercury as these metals do not have media cleanup levels 

because the frequency of detection in IDNL groundwater was so low.  The bottom portion of Table 1 

compares SPLP results for the underlying sand to these screening levels after applying a DAF of three 

(calculated in accordance with EPA guidance).  Non-detects are identified as possible exceedances if 

one-half the reporting limit was greater than the screening level benchmark.  Table 1 results show that: 

Aluminum concentrations in the SPLP samples are higher for CCR than sand and all reported values for 

CCR and sand exceed the screening levels of 0.14 and 0.42 mg/L, respectively.  Note that the field 

measurements of pH for the CCR and soil samples selected for SPLP analysis ranged from 7.52 to 11.11 

standard units, whereas the SPLP test simulates precipitation having a pH of 4.2.  The actual pH of the 

SPLP effluent was not measured.  Aluminum is very sensitive to pH, the solubility of aluminum increases 

as pH either increases or decreases from neutral conditions (i.e., having a pH between 6.5 and 7.5).  The 

SPLP results indicate that CCR has a higher potential to leach aluminum than sand; however, 

groundwater data show that there have been no exceedances of the site-specific background level for 

aluminum in IDNL groundwater at wells located immediately downgradient of SWMU 15. 

Arsenic was detected in all fine CCR samples above the reporting limit, ranging from 0.066 to 1.5 mg/L.  

Arsenic was not detected in the one sample of coarse CCR.  All the arsenic detections for CCR exceed the 

screening level (which is the MCL).  Arsenic was detected above the reporting limit in one of four sand 

samples at 0.17 mg/L, almost 10-fold lower than the maximum result for CCR.  The one arsenic 

detection for sand exceeds the screening level. 

Selenium was detected in six of eight CCR samples, and all reported values (including one-half the 

reporting limit for the two non-detect values) exceed the media cleanup level for selenium, which is the 

GLI value.  Selenium was not detected in the SPLP effluent for the sand samples, and one-half the 

reporting limit is below the SWMU15 media cleanup level. 

Physical Properties 

Five samples of CCR, three samples of underlying sand, and two samples of fines (i.e., silt- and clay-sized 

particles) at depth in the aquifer were collected in May 2014 and submitted to Geotechnics in Raleigh, 

NC for physical characteristics. Table 2 presents the physical properties for the CCR samples, all of which 

include a high percentage of fines, ranging from 48 to 93 percent. The next most abundant grain-size 

category is sand, with minimal gravel-sized material.  The higher percentages of sand-sized particles 
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indicate the mixing of fine CCR with coarse CCR and/or native sands.  Moisture content ranges 18.4 to 

37.6 percent and the specific gravity is similar to and slightly denser than quartz.   

Table 3 presents physical properties for native materials underlying the fine CCR, all of which were 

collected from the saturated zone.  Samples SWMU15-SB18 and SWMUSB–SB30 were comprised of over 

90% sand, whereas one sample (SWMU15-SB41) was characterized as sandy silt, containing 42% sand 

and 58% silt and clay.  Samples SWMU15-SB31 and SWMU15-SB-50 were collected from the confining 

unit that defines the lower boundary of the surficial aquifer and contained over 86% silt and clay.   

Bench-Scale Testing 

One six-gallon, composite sample of fine CCR was collected from four direct-push borings within SWMU 

15 (including SWMU15-SB27, SWMU15-SB28, SWMU15-SB32 and SWMU15-SB45) between September 

8 and 11, 2014, and submitted to Kemron for bench-scale testing of various formulations to evaluate the 

ISS technology. Table 4 summarizes the untreated physical properties of the composite CCR sample.  

The moisture content and specific gravity of the composite sample fall within the range of results for the 

individual CCR samples.  The grain-size distribution for the composite CCR sample is also very similar to 

that for the individual CCR sample results, with a silt- and clay-sized fraction of approximately 70%, and 

a sample description of “black sandy silt”.   

Table 5 presents the SPLP results from the untreated CCR. The purpose of these SPLP data for untreated 

material (i.e., fine CCR) was to establish baseline conditions for comparison with various ISS 

formulations. Note that the solidified CCR samples were crushed to create a granular material prior to 

the SPLP analysis, so the results likely over-estimate the actual leachate generation from a solidified 

mass. Groundwater benchmarks and groundwater results from source-area well MW-119 and well IDNL-

GW13, located immediately downgradient of SWMU 15, were included in the table for context and to 

allow the following remarks: 

Arsenic (203 ug/L) and selenium (82.2 ug/L) are the only metals in the SWMU 15 composite sample that 

had SPLP leachate concentrations greater than the benchmarks of 10 ug/L (MCL) and 4.61 ug/L (GLI), 

respectively.  Arsenic was also detected in groundwater above the benchmark in source-area well MW-

119 (480 ug/L) and downgradient well IDNL-GW13 (16 ug/L).  Although arsenic exceeds the groundwater 

benchmark by a small margin at IDNL-GW13, there is more than a 10-fold decline compared to the 

composite sample results and source-area well MW-119, indicating rapid attenuation of arsenic in 

groundwater. Selenium was not detected at downgradient well IDNL-GW13, which also indicates rapid 

attenuation. 

For the identified site constituents, the most concentrated SPLP result is for boron (723 ug/L), followed 

by arsenic (203 ug/L), molybdenum (110 ug/L), selenium (82.2 ug/L), and manganese (2.60 ug/L).  

Similarly, the three highest concentrations in source-area well MW-119 are boron (29,000 ug/L), 

molybdenum (3,800 ug/L), and arsenic (480 ug/L).   

Boron persists in groundwater during transport and was detected at a concentration of 5,100 ug/L in 

downgradient well IDNL-GW13.  Arsenic, molybdenum, and selenium are rapidly attenuated in the 

aquifer, and were detected in groundwater from IDNL-GW13 at concentrations that are 10-fold (or 

more) less concentrated than the composite sample results and source-area well MW-119.   Conversely, 

the concentration of manganese in groundwater collected from IDNL-GW13 (340 ug/L) is substantially 
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higher than either the composite sample SPLP results (2.6 ug/L) or source-area well MW-119 (16 ug/L).  

SWMU 15 was eliminated as a source of manganese to groundwater in the IDNL due to concentration 

gradients and source material concentrations. 

Barium, cadmium, chromium, copper, and lead were either non-detect in the SWMU 15 composite 

sample results or had SPLP concentrations well below the benchmarks.  The same is true for source-area 

well MW-119 and downgradient well IDNL-GW13, which justifies the exclusion of these five metals as 

constituents in groundwater for SWMU 15 and the IDNL. 

As summarized below, additional treatability testing was performed since the initial study summarized 

above was completed, using a more advanced EPA approach for assessing the leachability of solidified 

CCR called the Leaching Evaluation Assessment Framework (LEAF).  

Additional SWMU 15 Remedy Evaluation Studies 

On March 18, 2016, a draft proposed remedy was submitted to EPA by NIPSCO, which recommended 

encapsulation of CCR in SWMU 15.  The conceptual design for encapsulation included a perimeter slurry 

wall keyed into underlying clay and an engineered, impermeable cover. EPA requested additional 

information to confirm the conceptual design would work prior to officially proposing the remedy to the 

public. A geotechnical investigation was conducted between July and September 2016 to address that 

request.  The primary objective of that investigation was to better understand the presence and depth 

of the clay layer(s) underlying SWMU 15, particularly along the potential slurry-wall path.  Findings from 

that investigation were documented in a memo to EPA dated January 23, 2017.  The investigation 

findings had significant cost implications on the encapsulation remedy for SWMU 15 because the depths 

to clay were greater than assumed and the clay layers encountered were thin or discontinuous. NIPSCO 

proposed to revise the conceptual design and associated costs for encapsulation, full excavation, and 

partial excavation with ISS in a separate memo to EPA so that an informed decision could be made on a 

recommended remedy for SWMU 15. 

Revised costs were presented in a memo to EPA dated June 2, 2017. As detailed in that memo, based on 

the geotechnical investigation findings and the cost re-evaluation, NIPSCO changed its prior 

recommendation of encapsulation to partial excavation with ISS for SWMU 15.  EPA recommended that 

NIPSCO perform ISS feasibility evaluations to better evaluate ISS effectiveness and determine the 

dominant mechanism in leachate retardation (i.e., geochemical stabilization or physical solidification).  A 

Treatability Study Work Plan for SWMU 15 was prepared for EPA review and approval, and the final was 

filed on December 21, 2017.  Based on the initial testing of unconsolidated CCR collected from three 

areas within the SWMU 15 footprint, the most representative material was solidified using five mix 

designs and tested using LEAF monolith leach testing procedures.  Resulting data were used to evaluate 

the reduction in mass flux from the solidified monoliths, which showed that Portland Cement (6%) 

generally performed well, having the lowest hydraulic conductivity value and passing the durability tests 

for wet/dry and freeze/thaw.  Additional detail on the treatability study can be found in the November 

16, 2018 memo submitted to EPA by NIPSCO.  
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Attachment D 



Remedial Alternatives: EPA Threshold and Balancing Criteria 

Area Corrective Measure 
Alternative 

Alternative Score by Criterion Total 
Score 

Cost 

Long-term 
Effectiveness 

Toxicity, 
Mobility, 
and 
Volume 
Reduction 

Short-term 
Effectiveness 

Implementability Green 
Remediation 

Community 
Acceptance 

State 
Acceptance 

SW
M

U
-1

5
 

1 Full Excavation and Off-
site Disposal 

6 6 3 6 3 6 6 36 $40,700,000 

2 Full Excavation and On-
site Consolidation 

4 2 1 3.5 1 1 1 13.5 $38,300,000 

3 Full Excavation, 1/2 
Off-site Disposal, 1/2 
On-site Consolidation 

5 4 2 3.5 2 4 4 24.5 $42,500,000 

4 Partial Excavation, Off-
site Disposal and 
Solidification 

3 5 5 5 5 5 5 33 $20,500,000 

5 Partial Excavation, On-
site Consolidation and 
Solidification 

2 3 4 1.5 4 3 3 20.5 $25,000,000 

6 Encapsulation 1 1 6 1.5 6 2 2 19.5 $28,900,000 

Total Score by Criterion 21 21 21 21 21 21 21 N/A N/A 

G
re

e
n

b
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t 
&

 

Ea
st
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n

 

W
et

la
n

d

1 Full Excavation and Off-
site Disposal 

Excavation & Off-Site Disposal is required by NPS and is the only alternative evaluated for the Greenbelt & Eastern 
Wetland area.   

N/A $276,000 

G
ro

u
n

d

w
at

er
 

B
en

ea
th

 

ID
N

L

1 In-Situ Remediation by 
Permeable Reactive 
Barrier 

1 2 1.5 2 2 1 1 10.5 $890,000 



2 Groundwater Pump & 
Treat 

3 3 1.5 1 1 2 2 13.5 $7,500,000 

3 Monitored Natural 
Attenuation 

2 1 3 3 3 3 3 18 $880,000 

Total Score by Criterion 6 6 6 6 6 6 6 N/A N/A 

P
re

vi
o

u
sl

y 
B
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re

n
 S

o
il 

A
re

as
 

1 Excavation & Off-site 
Disposal with Soil 
Replacement 

1 3 2 1 1 1 1.5 10.5 $133,000 

2 Soil Flushing / pH 
Adjustment 

2 2 2 2 2 2 1.5 13.5 $104,000 

3 Monitored Natural 
Attenuation 

3 1 2 3 3 3 3 18 $84,000 

Total Score by Criterion 6 6 6 6 6 6 6 N/A N/A 

The scoring of alternatives is based on a ranking performed in descending order, with the highest ranking alternative for each criterion receiving a score of 6 and the lowest 
ranking alternative receiving a score of 1 for SWMU 15.  For “Groundwater Beneath the IDNL” and “Previously Barren Soil Areas”, the highest ranking alternative receives a score 
of 3, and the lowest ranking alternative receives a score of 1.  Scores are relative and apply only within a specified area.  Ties are assigned a score based on the average method of 
determining ties – all alternatives that rank the same for a specific criterion are assigned a score based on the average value of their sorted position between 1 and 3 (or their 
sorted position between 1 and 6 for SWMU 15 alternatives).  For example, Alternatives 1 and 2 for “Groundwater Beneath the IDNL” are determined to be equal and rank the 
lowest for short-term effectiveness.  The assigned score of 1.5 for each is the average of their sorted position within the ranking of that criterion: (2+1)/2 = 1.5.  



Remedial Alternatives: Costs 

Area Corrective Measure Alternative Total Score Capital Cost O&M Cost Project 
Management, 
Engineering, & 
Contingency Cost 

Total Cost 

SW
M

U
-1

5
 

Full Excavation and Off-site Disposal 36 $31,600,000 $100,000 $9,000,000 $40,700,000 

Full Excavation and On-site Consolidation 13.5 $26,200,000 $3,100,000 $9,000,000 $38,300,000 

Full Excavation, 1/2 Off-site Disposal, 1/2 
On-site Consolidation 

24.5 $30,800,000 $1,700,000 $10,000,000 $42,500,000 

Partial Excavation, Off-site Disposal and 
Solidification 

33 $15,700,000 $100,000 $4,700,000 $20,500,000 

Partial Excavation, On-site Consolidation 
and Solidification 

20.5 $17,200,000 $1,700,000 $6,100,000 $25,000,000 

Encapsulation 19.5 $15,000,000 $7,100,000 $6,800,000 $28,900,000 

G
re
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n
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t 
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et
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n
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 Full Excavation and Off-site Disposal N/A 

(See Table above) 
$166,000 $18,000 $92,000 $276,000 

G
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u
n

d

w
at
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B
en
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t

h
 ID

N
L In-Situ Remediation by Permeable 

Reactive Barrier 
10.5 $430,000 $270,000 $190,000 $890,000 



Groundwater Pump & Treat 13.5 $3,000,000 $2,500,000 $2,000,000 $7,500,000 

Monitored Natural Attenuation 18 $60,000 $550,000 $270,000 $880,000 
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o
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Excavation & Off-site Disposal with Soil 
Replacement 

10.5 $84,000 $11,000 $38,000 $133,000 

Soil Flushing / pH Adjustment 13.5 $32,000 $44,000 $28,000 $104,000 

Monitored Natural Attenuation 18 $61,000 $0 $23,000 $84,000 



A Citizen’s Guide to 
Solidification and Stabilization

What Are Solidification 
And Stabilization?
Solidification and stabilization refer to a group of 
cleanup methods that prevent or slow the release of 
harmful chemicals from wastes, such as contaminated 
soil, sediment, and sludge. These methods usually do 
not destroy the contaminants. Instead, they keep them 
from “leaching” above safe levels into the surrounding 
environment. Leaching occurs when water from rain 
or other sources dissolves contaminants and carries 
them downward into groundwater or over land into 
lakes and streams. 

Solidification binds the waste in a solid block of 
material and traps it in place. This block is also less 
permeable to water than the waste. Stabilization 
causes a chemical reaction that makes contaminants 
less likely to be leached into the environment. They are 
often used together to prevent people and wildlife from 
being exposed to contaminants, particularly metals 
and radioactive contaminants. However, certain types 
of organic contaminants, such as PCBs and pesticides, 
can also be solidified.

How Does It Work?
Solidification involves mixing a waste with a binding 
agent, which is a substance that makes loose materials 
stick together. Common binding agents include cement, 
asphalt, fly ash, and clay. Water must be added to most 

mixtures for binding to occur; then the mixture is allowed 
to dry and harden to form a solid block. 

Similar to solidification, stabilization also involves 
mixing wastes with binding agents. However, the 
binding agents also cause a chemical reaction with 
contaminants to make them less likely to be released into 
the environment. For example, when soil contaminated 
with metals is mixed with water and lime ─ a white 
powder produced from limestone ─ a reaction changes 
the metals into a form that will not dissolve in water. 

Additives can be mixed into the waste while still in 
the ground (often referred to as “in situ”). This usually 
involves drilling holes using cranes with large mixers or 
augers, which both inject the additives underground and 
mix them with the waste. The number of holes needed 
depends on the size of the augers and the contaminated 
area. Dozens of holes may need to be drilled. When 
the waste is shallow enough, the contaminated soil 
or waste is excavated and additives are mixed with it 
above ground (often referred to as “ex situ”). The waste 
is either mixed using backhoes and front end loaders 
or placed in machines called “pug mills.” Pug mills can 
grind and mix materials at the same time. 

Solidified or stabilized waste mixed above ground is 
either used to fill in the excavation or transported to a 
landfill for disposal. Waste mixed in situ is usually 
covered with a “cap” to prevent water from contacting 
treated waste (See A Citizen’s Guide to Capping 
[EPA 542-12-004].)

How Long Will It Take?
Solidification and stabilization may take weeks or 
months to complete. The actual time it takes will 
depend on several factors. For example, they may 
take longer where: 

• The contaminated area is large or deep.

• The soil is dense or rocky, making it harder to mix
with the binding agent.

• Mixing occurs above ground, which requires
excavation.

• Extreme cold or rainfall delays treatment.Binding agents can be injected into soil and mixed using augers.



United States Office of Solid Waste and EPA 542-F-12-019 
Environmental Protection Emergency Response September 2012 
Agency (5102G)   www.epa.gov/superfund/sites 

www.cluin.org

Example

Solidification and stabiliza-
tion were used to clean up 
contaminated sludge and soil 
at the South 8th Street Landfill 
Superfund site in Arkansas. 
From the 1960s to 1970s, 
municipal and industrial 
wastes were disposed at the 
site, including a 2.5-acre pit 
of waste-oil sludge. In the 
1980s, that area was found 
to be contaminated with oily 
wastes, PCBs, pesticides, 
and lead. 

In 1999, cranes with augers 
were used to inject and 
mix limestone, fly ash, 
and Portland cement with 
40,000 cubic yards of sludge 
and soil in the pit. These 
additives helped solidify the 
mixture as well as stabilize 
the lead and other metals. 
The hardened material was 
left in place and covered 
with a soil cap. Evaluations 
in 2004 and 2009 indicated 
that the cleanup approach is 
still protecting human health 
and the environment. The site 
has been deleted from the 
National Priorities List, the list 
of the nations most serious 
hazardous waste sites. 

For More Information

For more information about 
this and other technologies in 
the Citizen’s Guide Series, 
visit:

www.cluin.org/remediation
www.cluin.org/products/

citguide

NOTE: This fact sheet is intended solely as general information to the public. It is not intended, nor can it be relied upon, to create any 
rights enforceable by any party in litigation with the United States, or to endorse the use of products or services provided by specific 
vendors. The Agency also reserves the right to change this fact sheet at any time without public notice.

Are Solidification And Stabilization Safe?
The additives used in solidification and stabilization often are materials used in 
construction and other activities. When properly handled, these materials do 
not pose a threat to workers 
or the community. Water or 
foam can be sprayed on the 
ground to make sure that 
dust and contaminants are 
not released to the air during 
mixing. If necessary, the 
waste can be mixed inside 
tanks, or the mixing area can 
be covered to minimize dust 
and vapors. The final solidified 
or stabilized product is tested 
to ensure that contaminants 
do not leach. The strength 
and durability of the solidified 
materials are also tested. 

How Might It Affect Me? 
Nearby residents or businesses may notice increased truck traffic as equipment 
and additives are brought to the site or as treated waste is transported to a 
landfill. They also may hear earth-moving equipment as waste is excavated or 
mixed. When cleanup is complete, the land often can be redeveloped. 

Why Use Solidification Or Stabilization?
Solidification and stabilization provide a relatively quick and lower-cost way 
to prevent exposure to contaminants, particularly metals and radioactive 
contaminants. Solidification and stabilization have been selected or are being 
used in cleanups at over 250 Superfund sites across the country. 

Large augers inject and mix binding agent with 
contaminated soil.

Contaminated soil mixed with cement in a pug mill is 
spread on the ground as pavement.

www.cluin.org/products/citguide
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