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Executive Summary 

On behalf of Northern Indiana Public Service Company LLC (NIPSCO), WSP USA Inc. (WSP) prepared this 

Groundwater Monitoring System Design Manual (GMSDM), Revision 4.0 to reflect design and construction 

changes made to the Bailly Generation Station (BGS) coal combustion residuals (CCR) groundwater monitoring 

network subsequent to the original October 5, 2017 certification. WSP found that, at the time of its design and 

construction, the original groundwater monitoring network (i.e., that certified on October 5, 2017) had a sufficient 

number of wells properly located to monitor groundwater conditions near the waste boundary at each of the CCR 

units and background groundwater quality.  

In 2019, due to alterations in groundwater flow direction observed, WSP installed six new monitoring wells and 

discontinued routine monitoring of three wells within the monitoring well network and prepared the GMSDM 

Revision 1.0 (Golder 2019). The altered groundwater flow direction also changed how NIPSCO designated a CCR 

Unit for the purposes of groundwater monitoring. Given the flat gradients beneath surface impoundments Primary 

1 and Primary 2 and groundwater flow direction in a more southerly direction, NIPSCO decided to combine 

Primary 1 and Primary 2 into a single CCR Unit for monitoring purposes. The combination of the two 

geographically separate CCR Units did not impact the number of Statistically Significant Levels (SSLs) identified 

above the Groundwater Protection Standards (GWPS). 

Water levels measured in monitoring wells downgradient of Boiler Slag Pond began decreasing following 

cessation of boiler slag sluice water discharge to that surface impoundment in 2018. This trend continued and in 

2021, WSP decommissioned and replaced one downgradient well when the groundwater level decreased to 

below the screened interval of the existing well. As a result of these monitoring well replacement actions, WSP 

prepared the GMSDM Revision 2.0 (Golder 2021). 

In 2023, to further evaluate the nature and extent of CCR Rule Appendix III and Appendix IV parameters in the 

vicinity of Primary 1, Primary 2, and Secondary 1, WSP installed three additional monitoring wells on the northern 

property boundary and two additional well pairs near the southern property boundary. Given the addition of 

monitoring wells to the network, WSP prepared the GMSDM Revision 3.0 (WSP 2023). 

In 2024, WSP installed one additional well south of Secondary 1 based on localized groundwater flow direction 

and to reduce spacing between monitoring wells in accordance with the Indiana Department of Environmental 

Management (IDEM)-approved Closure Application. WSP also installed two wells on the northern property 

boundary to further evaluate groundwater conditions in that vicinity of the Site. 

The modified monitoring network contains an appropriate number and location of groundwater monitoring wells to 

monitor background groundwater quality, groundwater passing the waste boundary near each CCR Unit, and the 

rate and extent of impacted groundwater from each CCR unit, if present. In summary, this GMSDM: 

 updates the design basis for the groundwater monitoring network; 

 provides the corresponding boring and monitoring well construction logs for all monitoring wells; and 

 serves as the basis for the qualified professional engineer’s certification of the groundwater monitoring 
system. 
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1.0 INTRODUCTION 
40 Code of Federal Regulations (CFR) Parts 257 and 261, “Hazardous and Solid Waste Management System; 

Disposal of Coal Combustion Residuals from Electric Utilities; Final Rule” (CCR Rule), as amended, requires 

groundwater monitoring at subject coal combustion residuals (CCR) management units (CCR Units). In addition, 

the State of Indiana Department of Environmental Management (Indiana or IDEM) has adopted by reference part 

of the CCR Rule, in 329 Indiana Administrative Code (IAC) 10-9-1. As written, this document references only 

those Federal regulations applicable, with the proviso that analogous Indiana regulations should be consulted for 

any inconsistencies or additional requirements. In conformance with the applicable requirements of the CCR Rule, 

this Groundwater Monitoring System Design Manual (GMSDM) addresses the placement, construction, and 

development of the CCR Rule groundwater monitoring well networks at Northern Indiana Public Service Company 

LLC’s (NIPSCO) Facility. 

This GMSDM was prepared for the CCR Units at NIPSCO’s Bailly Generating Station (BGS, Site, or Facility), 

which occupies an area of approximately 100 acres located at 246 Bailly Station Road in Chesterton, Porter 

County, Indiana. (Latitude 41° 38' 40" N and Longitude 87° 05' 20" W, see Figure 1). The Site is bounded to the 

north by Lake Michigan, to the north and east by the Indiana Dunes National Park (formerly the Indiana Dunes 

National Lakeshore - IDNL, now IDNP), and to the south by the Cleveland-Cliffs (formerly ArcelorMittal) Steel Mill. 

The GMSDM was developed to meet the requirements of 40 CFR §257.90(e) which states that the owner or 

operator (i.e., NIPSCO, BGS) of an existing CCR surface impoundment or CCR landfill will document the design, 

installation, development, and decommissioning of any monitoring wells, piezometers, and other sampling devices 

and give access to such documentation to the qualified professional engineer for the purposes of groundwater 

monitoring system certification. 

The GMSDM provides the basis for and explanation of the monitoring system for each unit at the Facility subject 

to the CCR Rule. This document includes figures showing each CCR Rule regulated unit and the locations of all 

CCR monitoring wells at the Facility. It provides the requisite information upon which NIPSCO’s qualified 

professional engineer is relying to certify the design and construction of the monitoring well system pursuant to 40 

CFR §257.91(f). 

A complementary document, the Groundwater Monitoring Program Implementation Manual (GMPIM) addresses 

the construction, operation, maintenance, and sampling of, and the management and evaluation of field and 

analytical information from, CCR Rule groundwater monitoring well systems at the regulated BGS CCR Units. The 

GMPIM also provides the requisite information upon which NIPSCO’s qualified professional engineer is relying to 

certify the appropriateness of the statistical method chosen for evaluating groundwater monitoring data pursuant 

to 40 CFR §257.93(f)(6). Together, the GMSDM and the GMPIM serve as the foundation for the groundwater 

monitoring program design, construction, and operation activities at each of the BGS regulated units. 

Following a review of historical Site operations and applicable regulations, NIPSCO determined that BGS has four 

CCR surface impoundments subject to the groundwater monitoring requirements of the CCR Rule. The CCR 

Units for which groundwater monitoring systems design and construction are addressed in the GMSDM (see 

Figure 2) include: 

 Boiler Slag Pond – approximate 3.5-acre lined surface impoundment 

 Primary 1 – approximate 6-acre lined surface impoundment 

 Primary 2 – approximate 8-acre lined surface impoundment 
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 Secondary 1 – approximate 3-acre lined surface impoundment 

Each CCR Unit is lined with a membrane and underlying clay, although the liner system does not meet the current 

standards of 40 CFR §257.70. Monitoring of Site groundwater for background purposes consistent with the 

requirements of 40 CFR §257.90 and §257.94 was completed before October 17, 2017 and continues on a semi-

annual basis. Monitoring of Site groundwater for detection purposes consistent with the requirements of 40 CFR 

§257.90 and §257.94 was initiated by October 17, 2017 and has since transitioned into other CCR Rule 

groundwater program phases. 

2.0 CONCEPTUAL SITE MODEL 
To guide design, modification, and construction of CCR Rule-compliant groundwater monitoring systems, WSP 

developed and updated a conceptual site model (CSM) based on historical boring logs completed for use in 

construction of the Site infrastructure, location and operation of historical ash management units at the Site, 

historical reports prepared as part of the Resource Conservation and Recovery Act (RCRA) Corrective Action 

activities, Indiana Department of Natural Resources (IDNR) on-line well database, Site data collected subsequent 

to installation of the initial CCR Rule-compliant monitoring well system, soil boring and monitoring well installation 

activities obtained during the installation of CCR Unit groundwater monitoring networks, and literature review. 

Select information from these resources is summarized in the following sections. 

2.1 Site Assessments  
In 2016 and 2017, to meet the requirements of 40 CFR §257.91(a), WSP installed 16 monitoring wells and used 

two existing monitoring wells to provide a groundwater monitoring system that had a sufficient number of wells to 

accurately represent the: 

 Quality of background groundwater that has not been affected by leakage from a CCR unit 

 Quality of groundwater passing the waste boundary of the CCR unit 

WSP installed the monitoring well network to assess groundwater on a unit-by-unit basis (i.e., four separate CCR 

Units) which included three background and 15 downgradient wells. WSP performed groundwater monitoring in 

accordance with the CCR Rule including measuring groundwater elevations in the groundwater monitoring well 

network and nine piezometers. 

Following the 2018 cessation of generation activities at BGS and reduction of flow into the CCR Units, 

groundwater flow directions changed. The altered groundwater flow direction required: the installation of five new 

downgradient monitoring wells and one background well (see Figure 2), completed in September 2019; the 

addition of two formerly background wells and one piezometer to the downgradient well network; and changed 

NIPSCO’s approach to monitoring of two CCR Units (i.e., Primary 1 and Primary 2 would be monitored as one 

single CCR Unit instead of two). In addition, two of the former background monitoring wells (i.e., GAMW-08 and 

GAMW-11) were now considered to be downgradient of the CCR Units. 

2.2 Regional and Site Geology  
BGS is located near the eastern end of the physiographic region of Indiana known as the Calumet Lacustrine 

Plain. The plain is a topographically low region bordering Lake Michigan and is a remnant of the Lake Chicago 

stage of the Wisconsin glaciations. According to the Hydrogeology and Hydrochemistry of Dunes and Wetlands 

along the Southern Shore of Lake Michigan, Indiana (Shedlock, 1994), this province is primarily an abandoned 

lake bottom of late-glacial and post-glacial lakes that occupied the southern part of the Lake Michigan Basin. The 



December 2024 31406779.5655

 

 3 

 

Calumet Lacustrine Plain is bounded to the south by several end moraines of the Valparaiso Morainal Area (i.e., 

the Valparaiso, Tinley, and Lake Border Moraines) that form a series of arc-shaped uplands along the southern 

shore of Lake Michigan. The surficial sediment in the Valparaiso Morainal Area is primarily a pebbly clay that 

extends northward beneath the Calumet Lacustrine Plain. This clay is the foundation on which the dune, beach, 

and lacustrine sediments were deposited (Shedlock, 1994). 

The Lake Michigan basin deposits that are largely the result of glacial, glaciofluvial, shallow water coastal, 

lacustrine, wetland, and aeolian sedimentation characterize the unconsolidated geology of the Chesterton area. 

They consist of clay-rich till, sand and gravel glacial outwash, beach and dune sands, lake silts and clays, and 

peat. The thickness of the unconsolidated deposits range from about 50 feet near the Indiana-Illinois State line to 

approximately 350 feet at the basin divide located south of Michigan City, approximately 11 miles to the east 

(Fenelon, 1994). 

The bedrock geology of the south shore of Lake Michigan is characterized by Precambrian bedrock in the Lake 

Michigan Basin that is overlain by more than 4,000 feet of sedimentary bedrock. The majority of the sedimentary 

bedrock is of Cambrian and Ordovician age. The Cambrian and Ordovician bedrock consists of fine-grained to 

coarse-grained sandstones in the lower part and shale overlying dolomite and sandstone in the upper part 

(Fenelon, 1994). The bedrock surface is a pre-glacial erosional feature that has been further modified by glacial 

erosion. The Silurian and Devonian carbonate rocks exposed at the bedrock surface contain significant fractures 

and solution features in the upper 100 feet (Fenelon, 1994). The top of bedrock elevation near the Site is 

approximately 370 to 450 feet above mean sea level (Shedlock, 1994), indicating that there is approximately 145 

to 200 feet of unconsolidated materials overlying the bedrock. 

Site surficial geology has been altered substantially to accommodate current industrial uses. Surficial deposits on 

the facility were originally dune deposits that contain sand and some fine gravel. This series of dune complexes 

began forming in response to changes in lake level and changes in the amount of sediment supplied to the 

coastline. 

WSP’s interpretation of the Site geology is based on soil borings advanced on- and off-Site as part of the RCRA 

assessment activities, two rounds of CCR Rule-compliant well network installation activities, and literature review 

and includes: 

 Fill:  A fill layer is generally present around the CCR Units from ground surface to approximately 3 to 10 feet 

bgs (bottom elevation of approximately 609 feet relative to the North American Vertical Datum of 1988 [ft 

NAVD88]). Reflecting the topography configuration of the CCR Units, the berm between Primary 1 and 

Primary 2 contains at least 10 feet of a similar fill material. This fill material includes a mixture of mostly native 

sand with fly ash and boiler slag. 

 Light Brown/Brown Sand:  A loose to compact fine to coarse-grained light brown to brown dune-beach and 

lacustrine sand with varying quantities of fine gravels and silts underlies the fill material and varies in 

thickness from approximately 20 to 40 feet. 

 Silty Clay (upper clay unit):  An approximate 2 to 5-foot thick discontinuous interbedded till, glacial/lake clay 

sand and gravel underlies the light brown to brown sand beneath the CCR Units. The Silty Clay is present at 

an approximate depth of 30 to 50 feet bgs (elevation of 589-579 ft NAVD88) and has been encountered at the 

shallower end of the range on the south side of the site and deeper end of the range on the north side of the 

site, when present. The silty clay layer delineates the base of the uppermost aquifer. 
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 Gray Sand:  A compact fine to coarse-grained gray sand with varying quantities of fine gravels and silts 

underlies the silty clay layer and varies in thickness from approximately 60 to 70 feet. 

 Basal Clay and Till Unit:  A basal clay and silt underlies the gray sand at an approximate depth of 100 to 105 

feet (elevation of 510 to 515 ft NAVD88). The basal clay and silt is interpreted to be 105 feet thick. The 

thickness of the basal unit is highly variable due to erosion of the sediments and the underlying bedrock’s 

relief. 

 Bedrock:  According to the BGS Plan and Logs of Unit 7, Sheet B-4 – Boring A-3, dated February 17, 1961, 

bedrock (fractured dolomitic limestone) was encountered near the eastern portion of the Site at an 

approximate depth of 145 feet bgs (474 NAVD88). 

Representative geologic cross-sections are provided in Appendix A. 

2.3 Regional and Site Hydrology  
The Calumet Aquifer System, an unconfined aquifer, underlies the Site and is in turn underlain by an impermeable 

clay and till unit up to 105 feet in thickness. Due to the confining layer, flow is primarily horizontal through the 

uppermost aquifer, which has been encountered consistently beneath all the CCR Units. The Calumet Aquifer 

System discharges towards Lake Michigan and is recharged by infiltration of precipitation through the soils both 

upgradient of and on the Site. 

2.3.1 Description of the Uppermost Aquifer and Off-Site Influence on Groundwater 
Flow 

WSP identified the shallow unconfined dune-beach and lacustrine sands that underlie all the CCR Units as the 

uppermost aquifer based on a review of the information outlined above and an interpretation of the definition of 

the uppermost aquifer provided in 40 CFR §257.53. Regionally and as indicated by historical on-Site monitoring 

data, groundwater within these sands generally flows to the north toward Lake Michigan. However, cessation of 

generating station operations and consequent reduction in discharge to the CCR Units, in combination with 

possible off-Site influences from the former ArcelorMittal (now Cleveland-Cliffs) property, alters the local Site 

groundwater levels and flow direction as evidenced by the lower potentiometric surface elevation beneath Primary 

2. In siting monitoring locations, WSP has assumed the current conditions and potentiometric surface will remain 

constant during the term of the CCR monitoring program. 

2.3.2 Hydraulic Conductivity Testing 

WSP performed hydraulic conductivity testing (slug testing) in three shallow (GAMW-01, GAMW-08, and GAMW-

11) and one deep monitoring well (GAMW-11B) in accordance with procedures in the GMPIM. WSP field 

personnel used a pressure transducer and data logger to obtain the slug test data. WSP used Hvorslev and 

Bower and Rice Methods to calculate the hydraulic conductivity values. The slug test results are provided in Table 

2 and slug test measurement data and calculations are provided in Appendix B. The average hydraulic 

conductivity for the wells installed in the upper and lower portions of the uppermost aquifer is 3.64 x 10-2 

centimeters per second (cm/sec) and 3.62 x 10-3 cm/sec, respectively. The calculated hydraulic conductivity 

values appear to be consistent with dune deposits that contain sand and some fine gravel. 
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2.3.3 Horizontal Component of Flow 

WSP calculated the hydraulic gradient for the unconfined aquifer near the CCR Units and was calculated at 

1.70E-03 feet per foot as shown below using average groundwater elevation data from July 2016 to July 2017. 

    𝑖௚௪ ൌ ቀℎ௅ 𝐿ൗ ቁ 

 Where: hL = head loss (elevation difference) 

    L = length (horizontal distance) 

Using an assumed effective porosity value of 30%, a hydraulic conductivity for the unconfined aquifer of 

103 ft/day, and the calculated gradient, the average rate of groundwater flow (Vgw) in the unconfined aquifer was 

calculated using the algorithm below. 

  𝑉௚௪ ൌ 𝐾 𝑖 ൫1 𝑛௘ൗ ൯ 

 Where: Vgw = Groundwater velocity 

  K =  Hydraulic conductivity 

  i =  Hydraulic gradient 

  ne =  Effective porosity 

  Vgw = [(103 ft/day) x (1.70E-03)] / 0.30 

  Vgw = 0.58 ft/day, or 213 ft/year 

As calculated above, the estimated horizontal rate of groundwater flow in the shallow unconfined aquifer beneath 

the study area is expected to average approximately 213 feet per year. 

2.3.4 Vertical Component of Flow 

WSP assessed groundwater elevation data for the well triplet GAMW-11/GAMW-11B/GAMW-11C. GAMW-11B 

was installed in the gray sand that is located on top of the basal clay/till unit and was only used for water level 

measurements. GAMW-11B was installed between GAMW-11 and GAMW-11B and screened in the same sand 

unit that GAMW-11 penetrates. Groundwater level measurements recorded between July 2016 and October 2018 

indicate vertical gradients at the GAMW-11/GAMW-11B well pair average -8.46E-02 feet per foot (ft/ft). 

Groundwater level measurements recorded between March 2019 and May 2023 indicate vertical gradients at the 

GAMW-11/GAMW-11B well pair average -4.12E-02 ft/ft and vertical gradients at the GAMW-11B/GAMW-11C well 

pair average -4.76E-02 ft/ft. The groundwater flow in the shallow unconfined aquifer has a minor downward 

vertical component of flow, which lessened following the cessation of the generating station operation. 

2.4 CCR Units Relationship to Uppermost Aquifer 
The four lined surface impoundments were constructed over dune-beach and lacustrine sands that represent the 

uppermost aquifer. The uppermost aquifer has a saturated thickness of approximately 18 to 28 feet based on an 

approximate silty clay elevation of 589 to 579 feet NAVD88 and a water table elevation of 607 ft NAVD88. There 

is horizontal groundwater flow but low to negligible vertical flow. NIPSCO has developed the monitoring well 

network around each CCR Unit/combined Unit to assess groundwater immediately downgradient of the waste 
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boundary with well screens set at the likely depth to intercept impacted groundwater flow from the CCR Units, if 

any. Additionally, during the 2019 and 2023 well installation activities, if there was sufficient saturated thickness 

NIPSCO installed a deep well pair screened just above the silty clay.  

3.0 DESIGN OF THE GROUNDWATER MONITORING SYSTEM 
40 CFR §257.91 sets out the requirements for development of a groundwater monitoring system for existing CCR 

surface impoundments. The performance standard in §257.91(a) states that the groundwater monitoring system 

will consist of a sufficient number of wells to accurately represent: 

 The quality of background groundwater 

 The quality of groundwater passing the waste boundary of the CCR unit 

The monitoring well network includes background wells and multiple monitoring wells located around the 

perimeter of the CCR Units satisfying the requirements of §257.91(a) as shown in Figure 2. 

A discussion of special conditions, and the well placement, construction, and development details that 

substantiate NIPSCO’s compliance with §257.91(a) are presented in the following sections. Monitoring well 

construction, development, and decommissioning procedures are included in the GMPIM. 

3.1 Special Conditions 
Special conditions are Site conditions that can affect the design of a groundwater monitoring system. These 

conditions may include: 

 CCR units located above a mounded groundwater table 

 CCR units located above aquifers with variable groundwater flow directions and/or potentially influenced by 

off-Site groundwater extraction systems 

 CCR units located in areas where nearby surface water features (e.g., surface impoundments not subject to 

the CCR Rule) may influence groundwater levels, expected flow directions, or limit options for assessing 

groundwater conditions 

Based on the available hydrogeologic information for BGS, there is a groundwater mound beneath the Boiler Slag 

Pond. Therefore, the well network around the Boiler Slag Pond has been designed to account for the localized 

effect of groundwater mounding by the installation of four downgradient wells. In addition, due to a post-

operational cessation of discharge water into the CCR Units and a shift in groundwater flow directions over 

portions of the Site, NIPSCO has begun downgradient monitoring of Primary 1 and Primary 2 as if they comprise 

a single CCR Unit and has selected monitoring wells GAMW-01/01B to represent background groundwater quality 

conditions for all three (formerly four) CCR Units. 

3.2 Monitoring Well Placement 
The monitoring network described herein was designed to meet the performance standards specified in 40 CFR, 

§257.91. The monitoring network was designed so that adequate monitoring coverage is provided to represent 

the quality of groundwater upgradient and downgradient of each CCR Unit. NIPSCO identified two existing 

monitoring wells (MW-105 and MW-112 – installed as part of the RCRA Corrective Action program) that are 

appropriately located and constructed to serve as CCR Rule-compliant monitoring wells. 
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To complete the monitoring well network for the three CCR Units (i.e., Boiler Slag Pond, combined Primary 1 

and 2, and Secondary 1), NIPSCO installed 22 monitoring wells, including six new wells in 2019 at the locations 

shown in Figure 2. NIPSCO selected monitoring wells GAMW-01 and GAMW-01B (installed in 2019) to serve as 

background wells for all three CCR Units. The downgradient monitoring well network around Secondary 1 remains 

unchanged since inception of the CCR Rule monitoring program. NIPSCO modified the monitoring well network 

near Primary 1 and Primary 2 (now considered one CCR Unit for the purposes of groundwater monitoring) to 

account for the variable groundwater flow directions resulting from the cessation of influent to the CCR Units in 

2018 as follows: 

 Conversion of former background monitoring wells GAMW-08 and GAMW-11 located south of Primary 1 and 

Primary 2 to downgradient monitoring wells 

 Conversion of GAMW-11B from a piezometer to a downgradient monitoring well 

 Installation of monitoring wells GAMW-08B, GAMW-11C, GAMW-17/17B, and GAMW-18 downgradient of 

Primary 1 and Primary 2 

 Conversion of monitoring wells GAMW-05, GAMW-09, and GAMW-15 to piezometers (GAMW-09 and 

GAMW-15 were decommissioned in March 2021). 

In March 2021, GAMW-12, located downgradient of the Boiler Slag Pond, was abandoned and replaced with 

monitoring well GAMW-12R after groundwater levels decreased below the screened interval of the original well. 

Observed groundwater levels decreased following the cessation of discharge to the Boiler Slag Pond in 2018. 

WSP installed the replacement well approximately 6 feet north of the original well. GAMW-12R has a total depth 

of approximately 28 feet bgs, approximately 5 feet deeper than the original well. 

In May 2023, seven property boundary wells were installed downgradient of Primary 1 and Primary 2. Monitoring 

wells GAMW-19. GAMW-20, and GAMW-21 were on the northern property boundary, within the area known as 

the Greenbelt (Figure 2). Shallow/deep well pairs, GAMW-22/22B and GAMW-23/23B, were installed on the 

southern property boundary.  

In August and September 2024, three new wells were installed. Monitoring well GAMW-24 was installed to the 

south of Secondary 1, and monitoring wells GAMW-27 and GAMW-28 were installed on the northern property 

boundary downgradient of Primary 1 and 2 within the area known as the Greenbelt. 

In addition to collecting samples for laboratory analysis, water levels are being measured in each well prior to 

purging and sampling to assess groundwater flow direction and hydraulic conductivity. Water levels are measured 

at each well in the monitoring program and additional piezometers as described in the following table: 

CCR Unit  Background Monitoring Wells Downgradient Monitoring Wells 

Boiler Slag Pond 

GAMW-01, GAMW-01B 

GAMW-12R, GAMW-13, GAMW-14, MW-105 

Primary 1 and 

Primary 2 

MW-112, GAMW-06, GAMW-07, GAMW-08, 

GAMW-08B, GAMW-10, GAMW-11, GAMW-

11B, GAMW-11C, GAMW-16, GAMW-17, 

GAMW-17B, GAMW-18, GAMW-19, 

GAMW20, GAMW-21, GAMW-22, GAMW-
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CCR Unit  Background Monitoring Wells Downgradient Monitoring Wells 

22B, GAMW-23, GAMW-23B, GAMW-27, 

GAMW-28 

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

24 

Piezometers MW-102, MW-103, MW-104, MW-106, MW-113, MW-114, MW-115, MW-116, 

and GAMW-05 

 

Pursuant to 40 CFR §257.91(c)(1), the minimum number of wells needed to assess each CCR Unit is one 

upgradient and three downgradient wells. All four CCR Units (Boiler Slag Pond, Primary 1, and Primary 2) exceed 

the minimum number of one upgradient and three downgradient wells as shown in the table provided above.  

A summary of the well construction information is provided in Table 1. The boring and well construction logs are 

provided in Appendix C. The monitoring well locations are shown in Figure 2. 

3.3 Well Development 
WSP developed all wells when newly constructed using an electric submersible pump (whale pump) that also 

served as a surge block (1.82 inches in diameter x 27-inches long) to remove particulates that are present in the 

well casing, filter pack, and adjacent aquifer matrix due to construction activities. Wells were developed using the 

pump as a surge block and continuous cycles of over-pumping and recovery until relatively clear water was 

produced, and field parameters (pH, specific conductance, ORP, temperature, and turbidity) stabilized indicating 

good hydraulic communication with the surrounding water bearing zone in accordance with the GMPIM. The well 

development logs are provided in Appendix D. 

3.4 Well Decommissioning 
As discussed in Section 3.2, WSP decommissioned GAMW-12 and GAMW-15 in March 2021 in accordance with 

the well procedures provided in the GMPIM. The well decommissioning log is provided in Appendix E. 

4.0 FUTURE REVISIONS 
In conformance with the applicable requirements of the CCR Rule, this GMSDM, Rev. 4.0 addresses the design, 

placement, construction, and development of the groundwater monitoring wells at the CCR management units at 

BGS. If future amendments to the Federal CCR Rule and/or the Indiana regulations create additional or different 

requirements, and/or Site changes occur that require modifications to the existing program, NIPSCO will modify 

the GMSDM, update it with a new revision number, and implement appropriate procedural modifications to the 

existing program. 
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6

7

8

9

10

SS

SS

SS

SS

SS

25-27': SAND, medium,
poorly-graded; light brown;
non-cohesive, wet, compact. (SP)

SPTs (6-10-7-9)

30-32': SAND, medium,
poorly-graded; light brown;
non-cohesive, wet, very loose. (SP)

SPTs (weight of hammer)

35-36.8': SAND, medium,
poorly-graded; light brown;
non-cohesive, wet, loose. (SP)

36.8-37': SAND, trace organics,
medium to coarse, well-graded;
light brown to black; non-cohesive,
wet, loose. (SW)

SPTs (2-4-4-4)

40-42': SAND, medium,
poorly-graded; light brown;
non-cohesive, wet, very loose. (SP)

SPTs (4-5)

45-47': SAND, medium,
poorly-graded; light brown;
non-cohesive, wet, loose. (SP)

SPTs (4-5-7-5)

2 / 2

0.25 / 2

1 / 2

2 / 2

1.3 / 2

light brown to black fine to
medium SAND
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Earth Exploration

DRILLER:  Doug Carlson

DRILL RIG:  CME 55

LOGGED BY:  HV

CHECKED BY:  JMR

DATE:  3/22/17

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2327371.101  E: 2942805.146
GROUND SURFACE ELEV.: 622.07
TOP OF CASING ELEV.: 624.91
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/7/2016
END DATE/TIME: 6/7/2016

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 77
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-11B

Fill USCS Poorly-graded Sand
(SP)

USCS Well-graded Sand
(SW)

595.0
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11

12

13

14

15

Bentonite chips 66-68
ft-bgs

Filter Pack #5 Sand
68-75 ft-bgs

2 PVC Screen slot
0.010 70-75 ft-bgs

SS

SS

SS

SS

SS

50-51.4': SAND, medium,
poorly-graded; light brown;
non-cohesive, wet, loose. (SP)

51.4-52': SAND, trace organics,
medium to coarse, well-graded;
grey; non-cohesive, wet, loose.
(SW)

SPTs (4-4-4-4)

55-56.4': SAND, medium,
well-graded; grey; non-cohesive,
wet, dense. (SW)

56.4-57': SAND, medium,
poorly-graded; light brown;
non-cohesive, wet, dense. (SP)

SPTs (17-22-15-17)

60-62': SAND, medium,
poorly-graded; grey; non-cohesive,
wet, compact. (SP)

SPTs (5-10-6-6)

65-65.7': SAND, fine to medium,
poorly-graded; grey; non-cohesive,
wet, compact. (SP)

65.7-67': SAND, silty clay lenses,
medium, poorly-graded; grey to
brown; non-cohesive, wet, loose.
(SP)

SPTs (5-7-15-21)

70-72': SAND, medium,
poorly-graded; grey; non-cohesive,
wet, loose. (SP)

SPTs (5-4)

1.5 / 2

1.6 / 2

2 / 2

1.75 / 2

1.6 / 2

light brown to black fine to
medium SAND

grey medium to coarse SAND,
trace organics

grey to brown fine to medium
SAND
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Earth Exploration

DRILLER:  Doug Carlson

DRILL RIG:  CME 55

LOGGED BY:  HV

CHECKED BY:  JMR

DATE:  3/22/17

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2327371.101  E: 2942805.146
GROUND SURFACE ELEV.: 622.07
TOP OF CASING ELEV.: 624.91
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/7/2016
END DATE/TIME: 6/7/2016

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 77
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-11B

Fill USCS Poorly-graded Sand
(SP)

USCS Well-graded Sand
(SW)

570.0

565.0
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16 SS

75-77': SAND, fine to medium,
poorly-graded; grey; non-cohesive,
wet, loose, slightly plastic silty sand
at bottom of sample. (SP)

SPTs (4-5-4-5)

2 / 2

grey to brown fine to medium
SAND
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Earth Exploration

DRILLER:  Doug Carlson

DRILL RIG:  CME 55

LOGGED BY:  HV

CHECKED BY:  JMR

DATE:  3/22/17

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2327371.101  E: 2942805.146
GROUND SURFACE ELEV.: 622.07
TOP OF CASING ELEV.: 624.91
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/7/2016
END DATE/TIME: 6/7/2016

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 77
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-11B

Fill USCS Poorly-graded Sand
(SP)

USCS Well-graded Sand
(SW)

545.0

540.0

535.0

530.0

525.0

N
IP

S
C

O
 R

M
S

G
S

  1
64

81
71

 N
IP

S
C

O
 C

C
R

 B
A

IL
LY

.G
P

J 
 G

O
LD

E
R

 N
H

 2
01

1.
G

D
T

  7
/2

4
/2

3



Bentonite grout mix
0-25 ft-bgs

RS

RS

RS

RS

RS

RS

RS

RS

RS

RS

0' to 0.6': SAND, some rounded gravel
< 1cm, some organics, fine, poorly
graded; dark brown; moist, loose.
(FILL)

0.6' to 2.75': SAND, some rounded
gravel < 1inch (0.6' to 1.2'), some
boiler slag, fine to medium,
well-graded; gray; dry, loose. (FILL)

2.75' to 3.4': SAND, fine to medium,
well-graded; tan; dry, loose. (FILL)

5' to 5.5': SAND, fine to medium,
well-graded; tan; dry, loose. (FILL)

5.5' to 6.75': SAND, some rounded
gravel < 1inch, trace boiler slag,
some stiff clay (6.55' to 6.75'), fine
to medium, well-graded; gray; dry,
loose. (FILL)

6.75' to 8.9': SAND, fine to medium,
well-graded; tan; dry, loose. (FILL)

10' to 11.6': SAND, trace rounded
gravel < 1cm, trace boiler slag, fine
to medium, well-graded;
brownish-gray; wet (washout),
compact. (FILL)

11.6' to 15.25': SAND, fine to medium,
well-graded; tan; wet, loose. (SW)

20' to 21.7': SAND, trace fines, fine to
medium, poorly-graded;
yellowish-brown. (SP)

21.7' to 29.7': SAND, fine to medium,
well-graded; light brown; wet, loose.
(SW)

dark brown fine SAND, some
organics

gray fine to medium SAND

tan fine to medium SAND

fine to medium SAND, trace
boiler slag

tan fine to medium SAND

yellowish-brown fine to medium
SAND
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  LAYNE

DRILLER:  C. Stoizenbach

DRILL RIG:  Track Mounted Diedrich D-50

LOGGED BY:  DFS

CHECKED BY:  AMH

DATE:  9/20/19

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2327401.585  E: 2942433.781
GROUND SURFACE ELEV.: 619.06
TOP OF CASING ELEV.: 625.16
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: ROTOSONIC
CORING METHOD:
DRILL RIG: Track Mounted Diedrich D-50
START DATE/TIME: 9/13/2019 7:30:00 AM
END DATE/TIME: 9/13/2019 9:00:00 AM

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 34
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-11C

Fill USCS Well-graded Sand
(SW)

USCS Poorly-graded Sand
(SP)

615.0
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605.0

600.0
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Bentonite chips 25-27
ft-bgs

Filter Pack #5 Sand
27-34 ft-bgs

2 PVC Screen slot
0.010 29-34 ft-bgs

RS

RS

RS

30' to 32.7': SAND, trace fines, fine to
medium, poorly-graded;
yellowish-brown. (SP)

32.7' to 34': SAND, fine to medium,
poorly-graded; yellowish-brown to
gray. (SP)

yellowish-brown fine to medium
SAND
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  LAYNE

DRILLER:  C. Stoizenbach

DRILL RIG:  Track Mounted Diedrich D-50

LOGGED BY:  DFS

CHECKED BY:  AMH

DATE:  9/20/19

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2327401.585  E: 2942433.781
GROUND SURFACE ELEV.: 619.06
TOP OF CASING ELEV.: 625.16
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: ROTOSONIC
CORING METHOD:
DRILL RIG: Track Mounted Diedrich D-50
START DATE/TIME: 9/13/2019 7:30:00 AM
END DATE/TIME: 9/13/2019 9:00:00 AM

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 34
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-11C

Fill USCS Well-graded Sand
(SW)

USCS Poorly-graded Sand
(SP)

590.0

585.0

580.0

575.0

570.0
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1

2

3

4

5

6

7

8

9

10

11

12

13

Cement-bentonite
grout mix 0-12 ft
bgs

Bentonite pellets
12-16 ft-bgs

Filter Pack #5 Sand
16-28 ft-bgs

2 PVC Screen slot
0.010 17-27 ft-bgs

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

0-1.4': BOILER SLAG and MILLINGS,
fine to medium, subrounded, fine
subangular gravel; light to dark
grey; noncohesive, dry, dense.
(FILL)

1.4-1.7': SAND, fine to medium,
subrounded; tan to orange;
noncohesive, dry, compact. (FILL)

SPTs (15-27-8-6)
2-3.7': BOILER SLAG, fine to medium,

subrounded; light to dark grey;
noncohesive, dry, compact. (FILL)

SPTs (8-9-7-8)
4-5.1': BOILER SLAG,  fine to

medium, subrounded; light to dark
grey; noncohesive, dry, compact.
(FILL)

5.1-5.6': SAND, fine to medium, some
coarse; tan to orange; noncohesive,
dry, compact. (FILL)

SPTs (2-5-11-8)
6-6.7': SAND and SLAG, fine to

medium; dark grey and dark
orange; noncohesive, dry, compact.
(FILL)

6.7-7.5': SAND, fine to medium; tan to
dark orange; noncohesive, dry,
compact. (FILL)

SPTs (8-11-14-15)
8-9.5': SAND, trace slag, fine to

medium; tan to orange;
noncohesive, dry, compact. (FILL)

SPTs (4-8-12-10)
10-11': SAND, trace slag, fine to

medium; tan to orange;
noncohesive, moist, compact.
(FILL)

11-11.6': SAND, fine to medium; tan
to orange; noncohesive, moist,
compact. (SP)

SPTs (5-6-11-14)
12-13.6': SAND, fine to medium; tan

to orange; noncohesive, moist,
compact. (SP)

SPTs (7-12-12-8)
14-15.7': SAND, fine to medium; tan

to orange; noncohesive, moist,
compact; wet at 15.7'. (SP)

SPTs (3-6-6-6)
16-17.1': SAND, fine to medium; tan

to orange, grey from 16.7 to 17.1';
noncohesive, moist, compact; wet
at 15.7'. (SP)

17.1-17.6': SAND, fine to medium;
light grey; noncohesive, wet, very
loose. (SP)

SPTs (1-1-2-2)
18-19.8': SAND, fine to medium;

lenses of dark grey silty sand at
18.3', 18.7', and 19.2'; tan to light
grey; noncohesive, wet, very loose.
(SP)

SPTs (1-2-1-3)
20-21.7': SAND, fine to medium; lens

of dark grey silty sand at 20.5'; light
grey to light brown; noncohesive,
wet, compact. (SP)

SPTs (1-5-12-12)

1.7 / 2

1.7 / 2

1.6 / 2

1.5 / 2

1.5 / 2

1.6 / 2

1.6 / 2

1.7 / 2

1.6 / 2

1.8 / 2

1.7 / 2

1.6 / 2

1.8 / 2

FILL - light to dark grey and
orange BOILER SLAG and
SAND

FILL - tan to dark orange fine to
medium SAND

tan to orange fine to medium
SAND

light grey to tan fine to medium
SAND with silty sand lenses

light grey to tan fine to medium
SAND
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Strata Earth Services

DRILLER:  Scott Komen

DRILL RIG:  Geoprobe 5400

LOGGED BY:  ANB

CHECKED BY:  KMC

DATE:  10/5/21

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2327594.5297  E: 2942593.3592
GROUND SURFACE ELEV.: 622.94
TOP OF CASING ELEV.: 625.91
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: 4.25 in HSA
CORING METHOD:
DRILL RIG: Geoprobe 5400
START DATE/TIME: 3/30/2021 8:01:00 AM
END DATE/TIME: 3/30/2021 9:51:00 AM

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 28
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-12R

Fill USCS Poorly-graded Sand
(SP)

620.0
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13

14

DO

DO

22-23.6': SAND, fine to medium; light
grey; noncohesive, wet, compact.
(SP)

SPTs (6-8-7-5)
24-25.8': SAND, fine to medium; light

grey; noncohesive, wet, loose to
compact. (SP)

26-27.4': SAND, fine to medium; light
grey to tan; noncohesive, wet, loose
to compact. (SP)

1.8 / 2

1.4 / 2

light grey to tan fine to medium
SAND
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Strata Earth Services

DRILLER:  Scott Komen

DRILL RIG:  Geoprobe 5400

LOGGED BY:  ANB

CHECKED BY:  KMC

DATE:  10/5/21

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2327594.5297  E: 2942593.3592
GROUND SURFACE ELEV.: 622.94
TOP OF CASING ELEV.: 625.91
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: 4.25 in HSA
CORING METHOD:
DRILL RIG: Geoprobe 5400
START DATE/TIME: 3/30/2021 8:01:00 AM
END DATE/TIME: 3/30/2021 9:51:00 AM

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 28
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-12R

Fill USCS Poorly-graded Sand
(SP)

595.0
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1

2

3

4

Bentonite grout mix
0-9 ft-bgs

Bentonite chips 9-11
ft-bgs

Filter Pack #5 Sand
11-23 ft-bgs

2 PVC Screen slot
0.010 13-23 ft-bgs

SS

SS

SS

SS

0-2': BOILER SLAG. Pre-drilled by
Geoprobe, did not sample.

5-5.8': BOILER SLAG. (FILL)
5.8-6.2': BOILER SLAG, grey angular,

well-graded; gravel; non-cohesive,
dry, loose. (FILL)

6.2-6.5': GRAVEL, angular,
well-graded; grey; non-cohesive,
dry, loose. (FILL)

6.5-7': SAND, medium, poorly-graded;
light brown; non-cohesive, dry,
loose. (FILL)

SPTs (4-4-4-5)

10-10.8': SAND, trace boiler slag,
medium, poorly-graded; light brown;
non-cohesive, dry, loose. (FILL)

10.8-12': SAND, medium,
poorly-graded; light brown;
non-cohesive, dry, loose. (FILL)

SPTs (3-3-5-5)

15-17': SAND, trace gravel, medium,
poorly-graded; light brown;
non-cohesive, dry, loose. (FILL)

SPTs (5-6-7-9)

20-22': SAND, trace gravel, trace
boiler slag, medium, poorly-graded;
light brown; non-cohesive, wet,
compact. (FILL)

SPTs (5-7-9-13)

2 / 2

1.7 / 2

1.7 / 2

1.7 / 2

FILL- SAND, BOILER SLAG,
GRAVEL

SAMPLE INFORMATION

C
or

e 
R

ec
. %

O
r

S
oi

l R
ec

./A
tt.

R
un

 N
o.

PAGE 1 of 1

G
ra

ph
ic

al
Lo

g

Soil Sample Description
Or

Discontinuity Data
Well

Graphic
Well

Construction
Information

P
ID

 (
pp

m
)

LITHOLOGY LEGEND

D
ep

th

(Depth, Dip, Angle From Core Axis, Type, and Surface
Description)

O
r

S
am

pl
e 

N
o.

T
yp

e

E
le

v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Earth Exploration

DRILLER:  Doug Carlson

DRILL RIG:  CME 55

LOGGED BY:  HV

CHECKED BY:  JMR

DATE:  3/22/17

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2327843.757  E: 2942379.216
GROUND SURFACE ELEV.: 622.14
TOP OF CASING ELEV.: 625.34
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/7/2016
END DATE/TIME: 6/8/2016

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 23
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-13

Fill

620.0

615.0

610.0
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1

2

3

4

5

Bentonite grout mix
0-9 ft-bgs

Bentonite chips 9-11
ft-bgs

Filter Pack #5 Sand
11-23 ft-bgs

2 PVC Screen slot
0.010 13-23 ft-bgs

DP

DP

DP

SS

SS

0-4': SAND, fly ash, little gravel, little
boiler slag, fine to medium,
poorly-graded; dark brown;
non-cohesive, moist, loose. (FILL)

4-6.6': SAND, fly ash, some gravel,
some boiler slag, fine to medium,
poorly-graded; dark brown;
non-cohesive, moist, loose. (FILL)

6.6-8': SAND, fine to medium,
poorly-graded; orange;
non-cohesive, wet, loose. (FILL)

8-11.9': SAND, fine to medium,
poorly-graded; orange to tan, light
grey mottling; non-cohesive, wet,
compact. (FILL)

11.9-12': SAND and SILT, trace
organics, poorly-graded; black;
non-cohesive, wet, loose. (FILL)

15-16.3': BOILER SLAG, moist,
compact. (FILL)

16.3-17': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, wet, compact. (FILL)

SPTs (8-9-11-11)

20-22': SAND, trace gravel, trace fly
ash, fine to medium, poorly-graded;
light brown; non-cohesive, wet,
compact. (FILL)

SPTs (4-5-7-7)

2.25 / 4

2.25 / 4

2.75 / 4

1.7 / 2

2 / 2

FILL- SAND, BOILER SLAG,
FLY ASH, some silt, little
gravel
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Earth Exploration

DRILLER:  Zach/ D. Carlson

DRILL RIG:  Geoprobe 7720DT/ CME 55

LOGGED BY:  HV/ DSD

CHECKED BY:  JMR

DATE:  3/22/17

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2327774.968  E: 2942206.644
GROUND SURFACE ELEV.: 621.62
TOP OF CASING ELEV.: 624.32
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Direct Push/ HSA
CORING METHOD:
DRILL RIG: Geoprobe 7720DT/ CME 55
START DATE/TIME: 6/7/2016
END DATE/TIME: 6/8/2016

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 23
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-14

Fill
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610.0

605.0
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1

2

3

4

5

Bentonite grout mix
0-16 ft-bgs

Bentonite chips 16-18
ft-bgs

Filter Pack #7 Sand
18-30 ft-bgs

2 PVC Screen slot
0.010 20-30 ft-bgs

SS

SS

SS

SS

SS

0-1.7': SAND, trace gravel, fine, poorly
graded; tan; non-cohesive, dry,
loose. (FILL)

1.7-2': SAND, trace boiler slag, fine,
poorly graded; tan; non-cohesive,
dry, loose. (FILL)

SPTs (3-4-6-9)

5-6.3': SAND, trace boiler slag, fine,
well graded; tan; non-cohesive, dry,
loose. (FILL)

6.3-7': SAND, fine, poorly graded; tan;
non-cohesive, dry, loose. (FILL)

SPTs (3-3-6-7)

10-10.3': SAND, trace boiler slag,
trace gravel, fine, well graded; tan;
non-cohesive, dry, loose. (FILL)

10.3-10.4': BOILER SLAG. (FILL)
10.4-12': SAND, fine, well graded; tan;

non-cohesive, dry, loose. (FILL)
SPTs (2-2-3-3)

15-15.4': SAND, trace boiler slag, fine,
well graded; tan; non-cohesive, dry,
loose. (FILL)

15.4-15.5': GRAVEL, some sand,
angular, well graded; grey;
non-cohesive, dry, loose. (FILL)

15.5-17': SAND, fine, well graded; tan;
non-cohesive, moist, loose. (FILL)

SPTs (4-2-2-2)

20-20.3': SAND, trace boiler slag,
trace gravel, fine, well graded; tan;
non-cohesive, dry, loose. (FILL)

20.3-21': SAND, poorly graded; tan;
non-cohesive, moist, loose. (SP)

21-22': SAND, poorly graded; tan;
non-cohesive, wet, loose. (SP)

SPTs (2-2-2-2)

1.2 / 2

1.4 / 2

2 / 2

2 / 2

2 / 2

FILL- SAND, trace gravel, trace
boiler slag

tan fine to medium SAND, trace
gravel
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Earth Exploration

DRILLER:  J. Silcox

DRILL RIG:  CME 55

LOGGED BY:  HV

CHECKED BY:  JMR

DATE:  3/22/17

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2943739.261  E: 2327808.883
GROUND SURFACE ELEV.: 627.2
TOP OF CASING ELEV.: 629.92
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 2/2/2017
END DATE/TIME: 2/2/2017

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 30
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-16

Fill USCS Poorly-graded Sand
(SP)

625.0
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6 SS

25-25.8': SAND, fine, poorly graded;
tan; non-cohesive, wet, loose. (SP)

25.8-26.4': SAND, trace gravel, well
graded; tan; non-cohesive, wet,
loose. (SW)

26.4-27': SAND, poorly graded; tan;
non-cohesive, wet, loose. (SP)

SPTs (2-2-6-10)

1.7 / 2

tan fine to medium SAND, trace
gravel
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Earth Exploration

DRILLER:  J. Silcox

DRILL RIG:  CME 55

LOGGED BY:  HV

CHECKED BY:  JMR

DATE:  3/22/17

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2943739.261  E: 2327808.883
GROUND SURFACE ELEV.: 627.2
TOP OF CASING ELEV.: 629.92
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 2/2/2017
END DATE/TIME: 2/2/2017

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 30
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-16

Fill USCS Poorly-graded Sand
(SP)

600.0

595.0

590.0

585.0
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Bentonite grout mix
0-11 ft-bgs

Bentonite chips 11-13
ft-bgs

Filter Pack #5 Sand
13-25 ft-bgs

2 PVC Screen slot
0.010 14.5-24.5
ft-bgs

RS

RS

RS

RS

RS

RS

RS

RS

RS

RS

RS

0' to 0.3': SILTY SAND, some
organics, fine; brown; moist, loose.
(FILL)

0.3' to 3': SAND, trace boiler slag,
trace rounded gravel < 1 cm, fine,
poorly-graded; brown; dry, loose.
(FILL)

3' to 7.5': SAND, trace boiler slag,
trace rounded gravel < 1 inch, fine
to medium, well-graded; brown;
moist, loose. (FILL)

10' to 11.7': SAND, trace boiler slag,
trace rounded gravel < 1 inch, fine
to medium, well-graded; brown; wet
(washout), loose. (FILL)

11.7' to 13': SAND, trace boiler slag,
fine to medium, well-graded; brown;
moist, loose. (FILL)

13' to 13.2': CLAY, gray, cohesive,
stiff. (FILL)

13.2' to 14.3': CLAY, gray, some
rounded gravel < 3 inch. (FILL)

14.3' to 15': CLAY, some fine sand,
dark gray, cohesive. (FILL)

15' to 16.7': SAND, fine to medium,
well-graded; light brown; moist,
loose. (SW)

20' to 23.2': SAND, trace fines, fine to
medium, poorly-graded;
yellowish-brown. (SP)

23.2' to 24': SAND, fine to medium,
poorly-graded; gray. (SP)

brown fine SILTY SAND, some
organics

brown fine SAND, trace boiler
slag

brown fine to medium SAND,
trace boiler slag, trace gravel

gray to dark gray CLAY

light brown to yellowish-brown
fine to medium SAND

pale grayish-brown fine to
medium SAND
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  LAYNE

DRILLER:  C. Stoizenbach

DRILL RIG:  Track Mounted Diedrich D-50

LOGGED BY:  DFS

CHECKED BY:  AMH

DATE:  9/20/19

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2327377.935  E: 2943124.864
GROUND SURFACE ELEV.: 620.67
TOP OF CASING ELEV.: 623.96
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: ROTOSONIC
CORING METHOD:
DRILL RIG: Track Mounted Diedrich D-50
START DATE/TIME: 9/12/2019 11:10:00 AM
END DATE/TIME: 9/12/2019 12:10:00 AM

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 25
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-17

Fill USCS Poorly-graded Sand
(SP)

620.0

615.0

610.0

605.0

600.0
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Bentonite grout mix
0-26 ft-bgs

RS

RS

RS

RS

RS

RS

RS

RS

RS

RS

RS

0' to 0.3': SILTY SAND, some
organics, fine; brown; moist, loose.
(FILL)

0.3' to 3': SAND, trace boiler slag,
trace rounded gravel < 1 cm, fine,
poorly-graded; brown; dry, loose.
(FILL)

3' to 7.5': SAND, trace boiler slag,
trace rounded gravel < 1 inch, fine
to medium, well-graded; brown;
moist, loose. (FILL)

10' to 11.7': SAND, trace boiler slag,
trace rounded gravel < 1 inch, fine
to medium, well-graded; brown; wet
(washout), loose. (FILL)

11.7' to 13': SAND, trace boiler slag,
fine to medium, well-graded; brown;
moist, loose. (FILL)

13' to 13.2': CLAY, gray, cohesive,
stiff. (FILL)

13.2' to 14.3': CLAY, gray, some
rounded gravel < 3 inch. (FILL)

14.3' to 15': CLAY, some fine sand,
dark gray, cohesive. (FILL)

15' to 16.7': SAND, fine to medium,
well-graded; light brown; moist,
loose. (SW)

20' to 23.2': SAND, trace fines, fine to
medium, poorly-graded;
yellowish-brown. (SP)

23.2' to 26': SAND, fine to medium,
poorly-graded; gray. (SP)

brown fine SILTY SAND, some
organics

brown fine SAND, trace boiler
slag

brown fine to medium SAND,
trace boiler slag, trace gravel

gray to dark gray CLAY

light brown to yellowish-brown
fine to medium SAND

pale grayish-brown fine to
medium SAND
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  LAYNE

DRILLER:  C. Stoizenbach

DRILL RIG:  Track Mounted Diedrich D-50

LOGGED BY:  DFS

CHECKED BY:  AMH

DATE:  9/20/19

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2327377.87  E: 2943120.346
GROUND SURFACE ELEV.: 620.74
TOP OF CASING ELEV.: 624.12
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: ROTOSONIC
CORING METHOD:
DRILL RIG: Track Mounted Diedrich D-50
START DATE/TIME: 9/12/2019 2:00:00 PM
END DATE/TIME: 9/1/2019 3:25:00 PM

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 34
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-17B

Fill USCS Poorly-graded Sand
(SP)

USCS Low Plasticity Clay
(CL)

620.0

615.0

610.0

605.0

600.0
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Bentonite chips
26-27.5 ft-bgs

Filter Pack #5 Sand
27.5-33.5 ft-bgs

2 PVC Screen slot
0.010 28.5-33.5
ft-bgs

RS

RS

RS

30' to 33.7': SAND, trace fines, fine to
coarse, poorly-graded; pale
grayish-brown. (SP)

33.7' to 34': CLAY, gray, w ~ PL, hard.
(CL)

pale grayish-brown fine to
medium SAND

gray CLAY
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  LAYNE

DRILLER:  C. Stoizenbach

DRILL RIG:  Track Mounted Diedrich D-50

LOGGED BY:  DFS

CHECKED BY:  AMH

DATE:  9/20/19

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2327377.87  E: 2943120.346
GROUND SURFACE ELEV.: 620.74
TOP OF CASING ELEV.: 624.12
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: ROTOSONIC
CORING METHOD:
DRILL RIG: Track Mounted Diedrich D-50
START DATE/TIME: 9/12/2019 2:00:00 PM
END DATE/TIME: 9/1/2019 3:25:00 PM

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 34
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-17B

Fill USCS Poorly-graded Sand
(SP)

USCS Low Plasticity Clay
(CL)

595.0

590.0

585.0

580.0
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Bentonite grout mix
0-16 ft-bgs

Bentonite chips 16-18
ft-bgs

Filter Pack #5 Sand
18-30 ft-bgs

2 PVC Screen slot
0.010 20-30 ft-bgs

0 to 0.3': SAND, some organics, fine;
brown; dry, loose. (FILL)

0.3' to 2.3': SAND, trace boiler slag,
trace rounded gravel <2 inch, fine,
poorly-graded; brown; dry, loose.
(FILL)

2.3' to 4.7': SAND, trace rounded
gravel <1 inch, trace boiler slag,
fine, poorly-graded; brown to light
brown; moist, loose. (FILL)

10' to 11.5': SAND, fine to medium,
well-graded; dark brown; wet,
compact. (SW)

11.5' to 13.7': SAND, fine to medium,
well-graded; yellowish-brown; wet,
loose. (SW)

20' to 27': SAND, trace fines, fine to
medium, poorly-graded;
yellowish-brown. (SP)

brown fine SAND, trace boiler
slag

dark brown to yellowish-brown
fine to medium SAND
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  LAYNE

DRILLER:  C. Stoizenbach

DRILL RIG:  Track Mounted Diedrich D-50

LOGGED BY:  DFS

CHECKED BY:  AMH

DATE:  9/20/19

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2327353.427  E: 2943408.296
GROUND SURFACE ELEV.: 623.69
TOP OF CASING ELEV.: 626.87
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: ROTOSONIC
CORING METHOD:
DRILL RIG: Track Mounted Diedrich D-50
START DATE/TIME: 9/10/2019 2:30:00 PM
END DATE/TIME: 9/11/2019 12:30:00 PM

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 30
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-18

Fill USCS Well-graded Sand
(SW)

620.0

615.0

610.0

605.0
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30': SAND, fine to medium,
poorly-graded; yellowish-brown.
(SP)

dark brown to yellowish-brown
fine to medium SAND
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  LAYNE

DRILLER:  C. Stoizenbach

DRILL RIG:  Track Mounted Diedrich D-50

LOGGED BY:  DFS

CHECKED BY:  AMH

DATE:  9/20/19

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2327353.427  E: 2943408.296
GROUND SURFACE ELEV.: 623.69
TOP OF CASING ELEV.: 626.87
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: ROTOSONIC
CORING METHOD:
DRILL RIG: Track Mounted Diedrich D-50
START DATE/TIME: 9/10/2019 2:30:00 PM
END DATE/TIME: 9/11/2019 12:30:00 PM

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 30
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-18

Fill USCS Well-graded Sand
(SW)

595.0

590.0
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1

2

3

4

Concrete 0-1.0 ft-bgs

3/8" Bentonite Chips
1-7.9 ft-bgs

2-inch PVC Screen
slot 0.010
9.4-19.4.0 ft-bgs

Filter Pack #5 Silica
Sand 7.9-20 ft-bgs

End Cap 19.4-19.7
ft-bgs

DP

DP

DP

DP

0-1': Dark brown, organic rich,
TOPSOIL, dry, loose. (SP)

1-3': Poorly graded, fine , SAND,
moist, loose. (SP)

5-8.5': Poorly graded, fine, SAND,
moist, loose. (SP)

10-13': Poorly graded, fine to medium,
SAND, moist, loose. (SP)

15-16': Very dark brown, PEAT, wet
(PT)

16-18': Tan, poorly graded, fine to
medium, SAND, wet, loose. (SP)

3 / 5

3.5 / 5

3 / 5

3 / 5

topsoil

brown fine SAND

dark brown PEAT

light brown SAND

no recovery
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Strata Earth Services

DRILLER:  Scott Komen

DRILL RIG:  Geoprobe 7822DT

LOGGED BY:  TMG

CHECKED BY:  TDH

DATE:  6/22/23

BOREHOLE LOCATION: Greenbelt
COORDINATES:  N: 2328098.914  E: 2943003.929
GROUND SURFACE ELEV.: 619.43
TOP OF CASING ELEV.: 622.18
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Direct Push
CORING METHOD:
DRILL RIG: Geoprobe 7822DT
START DATE/TIME: 5/15/2023
END DATE/TIME: 5/15/2023

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 20
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-19

Topsoil USCS Poorly-graded Sand
(SP) Peat

615.0

610.0

605.0

600.0

595.0
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1

2

3

4

Concrete 0-1.0 ft-bgs

3/8" Bentonite Chips
1-6.3 ft-bgs

2-inch PVC Screen
slot 0.010 8.3-18.3
ft-bgs

Filter Pack #5 Silica
Sand 6.3-20 ft-bgs

End Cap 18.3-18.6
ft-bgs

DP

DP

DP

DP

0-1': Dark brown, organic rich,
TOPSOIL, dry, loose. (SP)

1-2': Poorly graded, fine, SAND,
loose, moist. (SP)

5-8': Brownish tan, poorly graded,
fine, SAND, moist, loose. (SP)

10-13': Brownish tan, poorly graded,
fine, SAND, wet, wet. (SP)

15-19': Brownish tan, poorly graded,
fine, SAND, wet, loose. (SP)

2 / 5

3 / 5

3 / 5

4 / 5

topsoil

tan to brown fine SAND
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Strata Earth Services

DRILLER:  Scott Komen

DRILL RIG:  Geoprobe 7822DT

LOGGED BY:  TMG

CHECKED BY:  TDH

DATE:  6/22/23

BOREHOLE LOCATION: Greenbelt
COORDINATES:  N: 2328145.239  E: 2943455.846
GROUND SURFACE ELEV.: 612.39
TOP OF CASING ELEV.: 615.64
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Direct Push
CORING METHOD:
DRILL RIG: Geoprobe 7822DT
START DATE/TIME: 5/10/2023
END DATE/TIME: 5/10/2023

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 20
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-20

Topsoil USCS Poorly-graded Sand
(SP)

610.0

605.0

600.0

595.0

590.0
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1

2

3

Concrete 0-1.0 ft-bgs

3/8" Bentonite Chips
1-3 ft-bgs

2-inch PVC Screen
slot 0.010 4.3-14.3
ft-bgs

Filter Pack #5 Silica
Sand 3-15 ft-bgs

End Cap 14.3-14.6
ft-bgs

DP

DP

DP

0-1': Dark brown, organic rich, SILT,
some sand, moist, soft. (ML)

1-2': Tan, poorly graded, fine to
medium SAND, moist. (SP)

5-8': Tan, poorly graded, fine to
medium SAND, wet. (SP)

10-14': Tan, poorly graded, fine to
medium SAND, wet. (SP)

2 / 5

3 / 5

4 / 5

dark brown SILT

tan fine to medium SAND

no recovery
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Strata Earth Services

DRILLER:  Scott Komen

DRILL RIG:  Geoprobe 7822DT

LOGGED BY:  TMG

CHECKED BY:  TDH

DATE:  6/22/23

BOREHOLE LOCATION: Greenbelt
COORDINATES:  N: 2328125.663  E: 2943873.09
GROUND SURFACE ELEV.: 610.70
TOP OF CASING ELEV.: 614.10
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Direct Push
CORING METHOD:
DRILL RIG: Geoprobe 7822DT
START DATE/TIME: 5/11/2023
END DATE/TIME: 5/11/2023

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 15
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-21

USCS Silt (ML) USCS Poorly-graded Sand
(SP)

605.0

600.0

595.0
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1

2

3

4

5

Concrete 0-1 ft-bgs

3/8" Bentonite Chips
1-10.5 ft-bgs

Filter Pack #5 Silica
Sand 10.5-23.2
ft-bgs

2-inch PVC Screen
slot 0.010
12.9-22.9 ft-bgs

End Cap 22.9-23.2
ft-bgs

DP

DP

DP

DP

DP

0-2': Brown, poorly graded, coarse
GRAVEL with sand, dry. (FILL)

2-3': Brown to tan, poorly graded, fine,
SAND, dry, loose. (SP)

5-8': Brown to tan, poorly graded, fine,
SAND, moist, loose. (SP)

10-13': Brown to tan, poorly graded,
fine, SAND, moist, loose. (SP)

15-17.5': Brown to tan, poorly graded,
fine, SAND, wet, loose. (SP)

20-23': Brown to tan, poorly graded,
fine, SAND, wet, loose. (SP)

3 / 5

3 / 5

3 / 5

2.5 / 5

3 / 5

FILL, brown GRAVEL with sand

tan, fine SAND

SAMPLE INFORMATION

C
or

e 
R

ec
. %

O
r

S
oi

l R
ec

./A
tt.

R
un

 N
o.

PAGE 1 of 1

G
ra

ph
ic

al
Lo

g

Soil Sample Description
Or

Discontinuity Data
Well

Graphic
Well

Construction
Information

P
ID

 (
pp

m
)

LITHOLOGY LEGEND

D
ep

th

(Depth, Dip, Angle From Core Axis, Type, and Surface
Description)

O
r

S
am

pl
e 

N
o.

T
yp

e

E
le

v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Strata Earth Services

DRILLER:  Scott Komen

DRILL RIG:  Geoprobe 7822DT

LOGGED BY:  TMG

CHECKED BY:  TDH

DATE:  6/22/23

BOREHOLE LOCATION: Southern Property Boundary
COORDINATES:  N: 2327275.548  E: 2943764.415
GROUND SURFACE ELEV.: 622.10
TOP OF CASING ELEV.: 621.78
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Direct Push
CORING METHOD:
DRILL RIG: Geoprobe 7822DT
START DATE/TIME: 5/17/2023
END DATE/TIME: 5/17/2023

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 23.4
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-22

Fill USCS Poorly-graded Sand
(SP)

620.0

615.0

610.0

605.0

600.0
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1

2

3

4

5

Concrete 0-2 ft-bgs

3/8" Bentonite Chips
2-26 ft-bgsDP

DP

DP

DP

DP

0-2': Brown, poorly graded, coarse
GRAVEL with sand, dry. (FILL)

2-3': Brown to tan, poorly graded, fine,
SAND, dry, loose. (SP)

5-8': Brown to tan, poorly graded, fine,
SAND, moist, loose. (SP)

10-13': Brown to tan, poorly graded,
fine, SAND, moist, loose. (SP)

15-17.5': Brown to tan, poorly graded,
fine, SAND, wet, loose. (SP)

20-23': Brown to tan, poorly graded,
fine, SAND, wet, loose. (SP)

3 / 5

3 / 5

3 / 5

2.5 / 5

3 / 5

FILL, brown GRAVEL with sand

tan, fine SAND

SAMPLE INFORMATION
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Strata Earth Services

DRILLER:  Scott Komen

DRILL RIG:  Geoprobe 7822DT

LOGGED BY:  TMG

CHECKED BY:  TDH

DATE:  6/22/23

BOREHOLE LOCATION: Southern Property Boundary
COORDINATES:  N: 2327275.608  E: 2943761.228
GROUND SURFACE ELEV.: 622.11
TOP OF CASING ELEV.: 621.82
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Direct Push
CORING METHOD:
DRILL RIG: Geoprobe 7822DT
START DATE/TIME: 5/16/2023
END DATE/TIME: 5/16/2023

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 38
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-22B

Fill USCS Poorly-graded Sand
(SP)

USCS Low Plasticity Clay
(CL)

Peat

620.0

615.0

610.0

605.0

600.0
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6

7

8

Filter Pack #5 Silica
Sand 26-38.1 ft-bgs

2-inch PVC Screen
slot 0.010
27.8-37.8 ft-bgs

End Cap 37.8-38.1
ft-bgs

DP

DP

DP

25-26.5': Brown to tan, poorly graded,
fine, SAND, wet, loose. (SP)

30-32': Brown to tan, poorly graded,
fine, SAND, wet, loose. (SP)

35-37': Brown to tan, poorly graded,
fine, SAND, wet, loose. (SP)

37-38': Gray, CLAY, moderate
plasticity, moist. (CL)

38-39': Gray to black, PEAT, wet.
(PEAT)

1.5 / 5

2 / 5

3 / 5

tan, fine SAND

gray CLAY

gray to black PEAT

no recovery
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Strata Earth Services

DRILLER:  Scott Komen

DRILL RIG:  Geoprobe 7822DT

LOGGED BY:  TMG

CHECKED BY:  TDH

DATE:  6/22/23

BOREHOLE LOCATION: Southern Property Boundary
COORDINATES:  N: 2327275.608  E: 2943761.228
GROUND SURFACE ELEV.: 622.11
TOP OF CASING ELEV.: 621.82
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Direct Push
CORING METHOD:
DRILL RIG: Geoprobe 7822DT
START DATE/TIME: 5/16/2023
END DATE/TIME: 5/16/2023

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 38
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-22B

Fill USCS Poorly-graded Sand
(SP)

USCS Low Plasticity Clay
(CL)

Peat

595.0

590.0

585.0

580.0

575.0

N
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1

2

3

4

5

Concrete 0-2 ft-bgs

3/8" Bentonite Chips
2-6 ft-bgs

Filter Pack #5 Silica
Sand 6-23.4 ft-bgs

2-inch PVC Screen
slot 0.010
13.1-23.1 ft-bgs

End Cap 23.1-23.4
ft-bgs

DP

DP

DP

DP

DP

0-3': Brown, poorly graded, coarse
GRAVEL with sand, asphalt, dry.
(FILL)

3-4': Tan, poorly graded, fine to
medium, SAND, dry, loose. (SP)

5-8': Tan, poorly graded, fine to
medium, SAND, moist, loose. (SP)

10-13': Tan, poorly graded, fine,
SAND, moist, loose. (SP)

15-18': Tan, poorly graded, fine,
SAND, wet, loose. (SP)

20-23.5': Brown, poorly graded, fine,
SAND, wet, loose. (SP)

4 / 5

3 / 5

3 / 5

3 / 5

3.5 / 5

FILL, brown GRAVEL with sand,
asphalt

tan to brown, fine SAND

SAMPLE INFORMATION
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Strata Earth Services

DRILLER:  Scott Komen

DRILL RIG:  Geoprobe 7822DT

LOGGED BY:  TMG

CHECKED BY:  TDH

DATE:  6/22/23

BOREHOLE LOCATION: Southern Property Boundary
COORDINATES:  N: 2327272.684  E: 2943122.467
GROUND SURFACE ELEV.: 620.75
TOP OF CASING ELEV.: 620.45
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Direct Push
CORING METHOD:
DRILL RIG: Geoprobe 7822DT
START DATE/TIME: 5/16/2023
END DATE/TIME: 5/16/2023

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 25
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-23

Fill USCS Poorly-graded Sand
(SP)

620.0

615.0

610.0

605.0

600.0
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1

2

3

4

5

Concrete 0-2 ft-bgs

3/8" Bentonite Chips
2-26 ft-bgsDP

DP

DP

DP

DP

0-3': Brown, poorly graded, coarse
GRAVEL with sand, asphalt, dry.
(FILL)

3-4': Tan, poorly graded, fine to
medium, SAND, dry, loose. (SP)

5-8': Tan, poorly graded, fine to
medium, SAND, moist, loose. (SP)

10-13': Tan, poorly graded, fine,
SAND, moist, loose. (SP)

15-18': Tan, poorly graded, fine,
SAND, wet, loose. (SP)

20-23.5': Brown, poorly graded, fine,
SAND, wet, loose. (SP)

4 / 5

3 / 5

3 / 5

3 / 5

3.5 / 5

FILL, brown GRAVEL with sand,
asphalt

tan to brown, fine SAND

SAMPLE INFORMATION
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Strata Earth Services

DRILLER:  Scott Komen

DRILL RIG:  Geoprobe 7822DT

LOGGED BY:  TMG

CHECKED BY:  TDH

DATE:  6/22/23

BOREHOLE LOCATION: Southern Property Boundary
COORDINATES:  N: 2327272.77  E: 2943119.349
GROUND SURFACE ELEV.: 620.76
TOP OF CASING ELEV.: 620.49
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Direct Push
CORING METHOD:
DRILL RIG: Geoprobe 7822DT
START DATE/TIME: 5/15/2023
END DATE/TIME: 5/15/2023

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 39
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-23B

Fill USCS Poorly-graded Sand
(SP)

USCS Low Plasticity Clay
(CL)

620.0

615.0
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605.0
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6

7
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9

10

Filter Pack #5 Silica
Sand 26-39.2 ft-bgs

2-inch PVC Screen
slot 0.010
28.9-38.9 ft-bgs

End Cap 38.9-39.2
ft-bgs

DP

DP

DP

DP

DP

25-28': Brown, poorly graded, fine,
SAND, wet, loose. (SP)

30-31.5': Brown, poorly graded, fine,
SAND, wet, loose. (SP)

32-35': Gray, poorly graded, fine to
medium, SAND, wet, loose. (SP)

35-37': Gray, poorly graded, fine to
medium, SAND, wet, loose. (SP)

37-39': Gray, CLAY, low plasticity,
wet. (CL)

3 / 5

1.5 / 2

3 / 3

2 / 2

2 / 3

tan to brown, fine SAND

gray CLAY

no recovery
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Strata Earth Services

DRILLER:  Scott Komen

DRILL RIG:  Geoprobe 7822DT

LOGGED BY:  TMG

CHECKED BY:  TDH

DATE:  6/22/23

BOREHOLE LOCATION: Southern Property Boundary
COORDINATES:  N: 2327272.77  E: 2943119.349
GROUND SURFACE ELEV.: 620.76
TOP OF CASING ELEV.: 620.49
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Direct Push
CORING METHOD:
DRILL RIG: Geoprobe 7822DT
START DATE/TIME: 5/15/2023
END DATE/TIME: 5/15/2023

PROJECT: NIPSCO Bailly
PROJECT NO.: 164-8171
HOLE DEPTH: 39
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-23B

Fill USCS Poorly-graded Sand
(SP)

USCS Low Plasticity Clay
(CL)
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MATERIAL PROFILE

DESCRIPTION

(FILL) Fine to large gravel with some coarse well graded 
sand; black to gray; no odor, dry.

(GP) Large gravel with some medium poorly graded sand; 
black to tan; no odor, dry.

(SP) Fine to medium poorly graded sand; black; no odor, dry.

(SP) Fine poorly graded sand; tan; no odor, dry.

(SP) Fine poorly graded sand; tan; no odor, moist.

(SP) Fine poorly graded sand; tan to brown; wet, no odor.

(SP) Fine poorly graded sand; dark gray; no odor, wet.
(SP) Fine poorly graded sand; gray; no odor, wet.

End of hole at 23.00 ft.
End of boring.
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ELEV.
---------
DEPTH

(ft)

0.0

620.0
1.5

619.0
2.5
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3.5

607.0
14.5

604.5
17.0

600.0
21.5
599.8
21.8

598.5
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CONSTRUCTION AND INSTALLATION 
DETAILS

Pipe Stickup: 2.37 ft
Pipe Elev: 623.9 ft

0.0 - 1.0 ft bgs:  
Concrete

1.0 - 10.5 ft bgs:  3/8" 
Bentonite Chips

10.5 - 12.0 ft bgs:  Sand 
Pack

12.0 - 13.0 ft bgs:  
Native Sand

13.0 - 23.0 ft bgs:  Pre-
pack Screen
13.00 - 23.00 ft bgs:
Screen Interval

RECORD OF BOREHOLE:  GAMW-24 Sheet 1 of 1

CLIENT: NIPSCO LLC DATE: August 06, 2024 ELEVATION: 621.5 ft (Ground)
PROJECT: BGS Post-Closure Well Installation COORDINATES: N: 2327278.1 ft  E: 2944861.1 ft
PROJECT NO: 31406779.5655 INCLINATION: 90.0° COORD SYS: SP IN West FIPS 1302 Ft
LOCATION: Chesterton, IN CONTRACTOR:  Strata Earth Services HORZ DATUM: NAD83

HAMMER TYPE:   N/A

REV:

LOGGED:   Cal Johnson DATE: Aug 06, 2024

Golder Log Imperial / Soil-Simple Well 1 / Golder - 3 Imperial US / Golder US Auto (common in US) / 2024-12-09
CHECKED: Tom Haskins DATE: Sep 11, 2024
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MATERIAL PROFILE

DESCRIPTION

(TOPSOIL)  Sandy topsoil with some organics; dark brown; 
dry; loose.
(SP) Medium to fine sand; soft yellow; dry; loose.

(SP) Medium to fine sand; soft yellow with slight oxidation; 
moist to wet; loose.

End of hole at 15.00 ft.
End of boring.
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0.0
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6.58 - 7.50 ft: moist.

7.50 - 15.00 ft: wet.

12.00 - 12.10 ft: with lens of coarse 
sand.
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CONSTRUCTION AND INSTALLATION 
DETAILS

Pipe Stickup: 2.87 ft
Pipe Elev: 616.3 ft

0.0 - 1.0 ft bgs:  
Concrete

1.0 - 3.0 ft bgs:  3/8" 
Bentonite chips

3.0 - 14.6 ft bgs:  #5 
Silica Sand

0.010-inch slot screen 
interval
4.63 - 14.63 ft bgs:
Screen Interval

RECORD OF BOREHOLE:  GAMW-27 Sheet 1 of 1

CLIENT: NIPSCO LLC DATE: September 09, 2024 ELEVATION: 613.4 ft (Ground)
PROJECT: BGS Greenbelt COORDINATES: N: 2328166.2 ft  E: 2943923.3 ft
PROJECT NO: 31406779.4967 INCLINATION: 90.0° COORD SYS: SP IN West FIPS 1302 Ft
LOCATION: Chesterton, IN CONTRACTOR:  Strata Earth Services HORZ DATUM: NAD83

HAMMER TYPE:   N/A

REV:

LOGGED:   Sarah Leidinger DATE: Sep 09, 2024

Golder Log Imperial / Soil-Simple Well 1 / Golder - 3 Imperial US / Golder US Auto (common in US) / 2024-12-30
CHECKED: Thomas Haskins DATE: Dec 03, 2024

Dra
ft



D
EP

TH
 (f

t)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

D
R

IL
L 

R
IG

G
eo

pr
ob

e 
78

22
 D

T

D
R

IL
L 

M
ET

H
O

D
D

ire
ct

 P
us

h

MATERIAL PROFILE

DESCRIPTION

(TOPSOIL) Sandy topsoil with some organics; dark brown; 
dry; loose.
(SP) Medium sand with some large organic pieces; light 
brown with slight oxidation; moist to wet; loose.

End of hole at 15.00 ft.
End of boring.
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0.50 - 6.00 ft: moist.

6.00 - 15.00 ft: wet.
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CONSTRUCTION AND INSTALLATION 
DETAILS

Pipe Stickup: 2.78 ft
Pipe Elev: 613.0 ft

0.0 - 1.0 ft bgs:  
Concrete

1.0 - 3.0 ft bgs:  3/8" 
Bentonite chips

3.0 - 14.6 ft bgs:  #5 
SIlica Sand
0.010-inch slot screen 
interval
4.57 - 14.57 ft bgs:
Screen Interval

RECORD OF BOREHOLE:  GAMW-28 Sheet 1 of 1

CLIENT: NIPSCO LLC DATE: September 10, 2024 ELEVATION: 610.3 ft (Ground)
PROJECT: BGS Greenbelt COORDINATES: N: 2328040.5 ft  E: 2943860.7 ft
PROJECT NO: 31406779.4967 INCLINATION: 90.0° COORD SYS: SP IN West FIPS 1302 Ft
LOCATION: Chesterton, IN CONTRACTOR:  Strata Earth Services HORZ DATUM: NAD83

HAMMER TYPE:   N/A

REV:

LOGGED:   Sarah Leidinger DATE: Sep 10, 2024

Golder Log Imperial / Soil-Simple Well 1 / Golder - 3 Imperial US / Golder US Auto (common in US) / 2024-12-30
CHECKED: Thomas Haskins DATE: Dec 03, 2024
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APPENDIX D 

Well Development Logs 













































































APPENDIX E 

Well Decommissioning Logs 
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