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Executive Summary 

On behalf of Northern Indiana Public Service Company LLC (NIPSCO), Golder Associates USA Inc (Golder), a 

member of WSP, prepared the Groundwater Monitoring System Design Manual (GMSDM) Revision 3.0 to reflect 

changes made to the groundwater network at the Michigan City Generating Station subsequent to the original 

certification on October 5, 2017. Golder found that the original monitoring network (i.e., that certified on October 5, 

2017) contained an appropriate number and location of groundwater monitoring wells to monitor the quality of 

background groundwater and the quality of groundwater passing the waste boundary of each of the coal 

combustion residual (CCR) units. In preparation for 2022 planned construction related to closure of the 

impoundments, including CCR regulated units Primary 2 and the Boiler Slag Pond and non-CCR regulated units 

Primary 1, Secondary 1, and Secondary 2, at Michigan City, NIPSCO decommissioned two monitoring wells 

previously part of CCR Unit Primary 2’s monitoring system GAMW-09 and GAMW-17 in November 2019 and 

prepared Revision 1.0 of the GMSDM in December 2019. NIPSCO decommissioned GAMW-08 and GAMW-13 in 

November 2021 and prepared Revision 2.0 of the GMSDM in December 2021. Based upon a review of the 

above-referenced monitoring system updates, Golder finds that the Primary 2 CCR Unit modified monitoring 

network contains an appropriate number and location of groundwater monitoring wells to monitor the quality of 

background groundwater, the quality of groundwater passing the waste boundary, and the rate and extent of 

migration, as applicable.  

Monitoring well GAMW-11, one of three downgradient wells for the Boiler Slag Pond CCR Unit monitoring system, 

was also decommissioned in November 2021 in preparation for construction. Following decommissioning of 

GAMW-11 and during the closure construction period, the Boiler Slag Pond CCR unit contains less than the 

minimum number of downgradient wells as specified in 40 Code of Federal Regulations (CFR) §257.91(c)(1). This 

situation is recognized as a temporary situation during pond closure activities and has been approved by IDEM. 

The dewatering activities conducted as a component of closure are likely to affect current groundwater flow 

direction(s). As such, groundwater data collected during the closure dewatering and construction activities will not 

be representative of natural conditions nor necessarily of a release from the Boiler Slag Pond. Following closure 

of the impoundments, which is scheduled for completion by Spring 2023, implementation of the Corrective Action 

monitoring program will include installation of at least one new downgradient monitoring well for the Boiler Slag 

Pond.  

As part of the Indiana Department of Environmental Management (IDEM)-approved Closure Application, NIPSCO 

installed and began sampling four new background monitoring wells (PC-MW-110, PC-MW-113, PC-MW-114, 

and PC-MW-115) in early 2021. As of December 2022, eight rounds of background data have been collected from 

each of these monitoring wells and as such these new monitoring wells will replace the existing background 

monitoring wells for all future monitoring events. 

The modified monitoring well network for the Boiler Slag Pond contains the appropriate number and location of 

groundwater wells to monitor the quality of background groundwater. This report describes these changes to the 

groundwater monitoring system and provides the corresponding boring and monitoring well construction logs and 

decommissioning well logs. 
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1.0 INTRODUCTION AND APPLICABILITY 

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 CCR management units. In addition, IDEM has adopted as referenced the 

CCR Rule, in 329 Indiana Administrative Code (IAC) 10-9-1. As such, this document references those Federal 

regulations as applicable, with the proviso that analogous IDEM regulations should be consulted for any 

inconsistencies or additional requirements. In conformance with the applicable Federal requirements of the CCR 

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

and/or decommissioning, and development of the groundwater monitoring wells at NIPSCO’s regulated CCR 

management units. 

On behalf of NIPSCO, Golder prepared the GMSDM specifically for the CCR management units at the NIPSCO 

Michigan City Generating Station (MCGS or Site), which is located at 101 Wabash Street, in Michigan City, 

LaPorte County, Indiana (Latitude 41° 43’ 15” N and Longitude 86° 54’ 30” W, see Figure 1). The Site, located in 

a mixed industrial, commercial, and residential area, is bounded to the east by Trail Creek, to the north by Lake 

Michigan, to the south by Chicago South Shore & South Bend Railroad (CSS) tracks and further south by West 

Michigan Street/Indiana Route 12 and commercial/residential properties, and to the west/southwest by the Indiana 

Dunes National Park (IDNP). 

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

operator (i.e., NIPSCO) 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 regulated unit at the Site, 

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

CCR monitoring wells at the Site. It provides the requisite information upon which NIPSCO’s 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 MCGS CCR 

management units. The GMPIM also provides the requisite information upon which NIPSCO’s 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 

MCGS regulated units. 

Following a review of historical Site operations and applicable regulations, NIPSCO determined that MCGS 

includes two surface impoundments that are subject to the groundwater monitoring requirements of the CCR 

Rule. The CCR management units at MCGS for which groundwater monitoring system design and construction 

are addressed in the GMSDM (see Figure 2) include: 

▪ Primary 2 – approximate 2.7-acre unlined surface impoundment located near the western edge of the Site 
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▪ Boiler Slag Pond – approximate 2.5-acre unlined impoundment/dewatering area located northeast of 

Primary 2. 

Golder completed Site groundwater monitoring for background purposes consistent with the requirements of 40 

CFR, §257.90 by October 17, 2017 and has performed additional groundwater monitoring in accordance with the 

CCR Rule. This document represents the first revision to the GMSDM (Golder, 2017) and includes 

decommissioning logs and updated text, tables, and figures. 

2.0 CONCEPTUAL SITE MODEL 

To guide design and construction of CCR Rule compliant groundwater monitoring systems, Golder developed a 

conceptual site model (CSM) based on historical reports prepared as part of the Resource Conservation and 

Recovery Act (RCRA) Corrective Action activities and literature review. Select information from these resources is 

summarized in the following sections. 

2.1 Regional and Site Geology 

The MCGS facility 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 Wisconsinan 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 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 Michigan City 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 (Fenelon, 1994). 

The bedrock geology of the Michigan City area 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 348 feet relative to the North American Vertical Datum of 1988 (feet NAVD88) based on Site 

borings, indicating that there is approximately 246 feet of unconsolidated materials overlying the bedrock. 

Site surficial geology has been altered substantially to accommodate prior and current industrial uses. The Site 

setting (i.e., on the Lake Michigan shoreline) and its development and expansion by NIPSCO and predecessor 

companies included the installation of sheet pile barriers along waterside property boundaries to the east (Trail 

Creek) and north (Lake Michigan). Available records indicate the earliest of these barriers were constructed in the 
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1930s. NIPSCO subsequently constructed additional sheet pile walls to accommodate expansion of the 

generating station (e.g., 1949 and 1952) and creation and reconfiguration of waste management units (i.e., ash 

ponds in 1972). These additional barrier structures were installed along both the Lake Michigan shoreline 

(northern property boundary) and at various locations within the Site, particularly in the central and northwestern 

portions as shown in Figure 2. 

The primary purpose of the sheet pile walls was to facilitate the creation of “made-land,” which resulted from filling 

behind the structures with sand comprised partially of CCR produced at the generating station and/or excavated 

materials from the creation of ash ponds in the early 1970s. Significant portions of the power generation and 

transmission facilities were constructed on this made-land.  

Golder’s interpretation of the Site geology is based on soil borings advanced on Site and include: 

▪ CCR Materials:  CCR materials include boiler slag and fly ash generated at MCGS. Boiler slag was 

predominantly observed in the BSP while fly ash was predominantly observed in Primary 2. 

▪ Fill:  Fill materials include sand and/or a mixture of sand and CCR materials observed at an elevation above 

the anticipated bottom elevation of the impoundments or in the berm materials. 

▪ Made-land:  Made-land consists of a mixture of predominantly brown sand with CCR materials observed 

between the CCR materials and native materials. 

▪ Gray/Brown Sand:  A dense fine to medium-grained gray sand with little gravel underlies the Fill and/or made-

land. The gray/brown native dune-beach and lacustrine sands, vary in thickness from approximately 5 to 10 

feet.  

▪ Silty Clay (upper clay unit):  A stiff to very stiff gray silty clay with trace sand and gravel underlies the gray 

sand and/or made-land and is present approximately 14 to 42 feet bgs or at an elevation of 552-580 feet 

NAVD88 (i.e., thickens towards the west or towards Lake Michigan). 

▪ Sand, Silt, and Clay Layers:  The gray silty clay is underlain by thin (i.e., approximately 5 to 15 feet) gray silty 

sand to gray clayey silt layers with thicker sequences of another stiff to very stiff gray silty clay (i.e., 30 to 80 

feet) with sand/silt seams extending to bedrock. 

▪ Bedrock:  Previous geologic investigations encountered limestone at an approximate depth of 246 feet bgs 

(348 feet NAVD88) in soil boring #1 advanced just west of Unit 2/3 on the northern side of the Site. The 

limestone was described as a gray and brown limestone. 

The influence of the MCGS design and construction (e.g., sheet pile barriers, creation of made-land, possible 

presence of CCRs in pond berm materials) and nearby historical operations on current conditions at the Site have 

been noted. These may manifest themselves both physically (e.g., groundwater flow direction) and as the 

presence of background levels of potential COCs such as inorganics typically associated with CCR metals. 

2.2 Regional and Site Hydrogeology 

The Calumet Aquifer System, an unconfined aquifer system, occurs in the northwest corner of LaPorte County 

(i.e., beneath the Site) and consists of fine to medium-grained sand with dispersed lenses of gravel. Beds of 

interlaminated silt and clay, and deposits of peat and muck confine the aquifer in small areas across the region 

(IDNR, 1990, 1994). 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. 
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Static water levels in the Calumet Aquifer System vary according to surface elevation resulting in static water 

levels of 100 feet below the crests of high dunes in northern LaPorte County. Saturated thickness of the system 

ranged from less than 5 feet to about 40 feet. Static water levels in the Calumet Aquifer System underlying the 

Site range from approximately 12 to 22 feet bgs. The Calumet Aquifer has not been developed significantly 

because of its proximity to Lake Michigan, an abundant surface water source (IDNR, 1990, 1994). Additionally, 

Michigan City obtains potable water for the surrounding area from Lake Michigan. 

Because of the availability of the overlying unconsolidated aquifer systems and the low permeability of shale 

materials, few water wells have been completed in the Ellsworth and Antrim Shales Aquifer System in LaPorte 

County. However, this aquifer system is capable of meeting the needs of some domestic users in the county. 

Domestic well yields are commonly less than 10 gallons per minute. 

2.2.1 Description of the Site Uppermost Aquifer 

Golder identified the shallow unconfined Fill/made-land, underlain by native dune-beach and lacustrine sands and 

gravels that underlie all of 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. Under natural 

conditions (i.e., prior to sheet pile construction), groundwater flow direction and discharge would be expected to 

be toward Trail Creek and Lake Michigan. However, the installation of multiple sheet pile barriers have influenced 

the natural groundwater flow direction and discharge. Previous investigations generally confirm this hypothesis. 

Groundwater flow directions reported by Geraghty & Miller, Inc. in 1995 and AMEC in 2008 indicate that the sheet 

pile walls have altered groundwater flow across the Site. A northeast-southwest trending groundwater divide 

exists in the area around Primary 2. The groundwater divide is located at the approximate boundary between land 

to the north created by filling behind the 1949 sheet pile wall, and primarily native materials to the south behind 

the 1952 sheet pile wall (see Figure 2 for sheet pile locations). The two primary Site groundwater flow paths 

include: 

Northeast Groundwater Flow 

▪ North of the divide, groundwater flows to the north/northeast, parallel to the shoreline of Lake Michigan and 

the sheet pile. Based on soil borings and groundwater observations near the unregulated Final Pond, the 

shallow aquifer in this area is comprised primarily of made-land and brown Fill sand with a saturated 

thickness of approximately 20 feet. Groundwater contours in the northern part of MCGS indicate groundwater 

flow is towards the sheet pile walls. 

Southwest Groundwater Flow 

▪ South of the groundwater divide, shallow groundwater exists in the Fill and gray sand layers that are located 

above the lower permeable gray silty clay layers. Based on a historical shoreline map (AMEC, 2008), it 

appears the area south of the groundwater divide may have some Fill material near the 1952 sheet pile wall, 

but the majority of the land in this area consists of native materials. A steeper hydraulic gradient is present 

near inactive, unregulated unit Primary 1 (see Figure 2). Groundwater flows perpendicular to the sheet pile 

wall located along the southwestern edge of the Site. 

Existing water level data indicate that groundwater in the uppermost aquifer in the area of the Boiler Slag Pond 

flows to the north/northwest (generally parallel to Lake Michigan). 
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2.2.2 Horizontal Component of Flow 

Calculated hydraulic gradients for the unconfined aquifer near the CCR units ranged from 0.0022 to 0.02 feet per 

foot (Golder, 2015). Using an assumed effective porosity value of 35%, and the average hydraulic conductivity for 

wells screened over fill in the shallow unconfined aquifer of 22.9 ft/day (Golder, 2015), and the average calculated 

gradient of 0.011 feet per foot, the rate of groundwater flow (Vgw) in the unconfined aquifer was calculated using 

the algorithm below. 

 Where: Vgw =  Groundwater velocity 

   K =  Hydraulic conductivity 

   i =  Hydraulic gradient 

   ne =  Effective porosity 

   Vgw = [(22.9 ft/day) x (0.011 ft/ft)] / 0.35 

   Vgw = 0.72 ft/day, or 263 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 263 feet per year. 

2.2.3 Vertical Component of Flow 

Golder assessed groundwater elevation data for the six well couplets:  GAMW-01A/01B, GAMW-03A/03B, 

GAMW-07A/07B, MW-37/37D, and MW-38/38B. Vertical gradients (up or down) varied across the Site and near 

individual units. The average vertical gradient at well couple GAMW-03A/03B, located near the Boiler Slag Pond 

and Primary 2, is 3.01E-02 feet per foot (upward gradient). Groundwater flow in the shallow unconfined aquifer 

near the CCR Units has a low upward vertical component of flow. The vertical hydraulic gradient calculations are 

shown in Table 2. 

2.3 CCR Units Relationship to Uppermost Aquifer 

The two unlined surface impoundments were constructed over primarily made-land, underlain by native dune-

beach and lacustrine sands and gravels that represent the uppermost aquifer. The uppermost aquifer has a 

saturated thickness of: 

▪ Boiler Slag Pond:  Approximately 20 feet near the Boiler Slag Pond based on an approximate clay elevation 

of 569 feet NAVD88 and a water table elevation of 590 feet NAVD88. 

▪ Primary 2:  Approximately 23 to 33 feet near Primary 2 based on an approximate clay elevation of 570 to 560 

feet NAVD88 and a water table elevation of 593 feet NAVD88. 

There is a moderate horizontal groundwater flow but low to negligible vertical flow near these CCR units. NIPSCO 

has developed the monitoring well network around each CCR unit to assess groundwater conditions immediately 

downgradient of the waste boundary with well screens set at the likely depth to intercept groundwater flow from 

the CCR units, if any. Installation of well pairs was not deemed necessary based on the relatively thin saturated 

thickness of the uppermost aquifer and known aquifer characteristics. 

3.0 DESIGN OF THE GROUNDWATER MONITORING SYSTEM 

40 CFR §257.91 sets out the requirements for development of a groundwater monitoring system for CCR units. 

The performance standard in §257.91(a) states that the groundwater monitoring system will consist of a sufficient 

number of wells to accurately represent: 
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▪ 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. Special 

conditions at MCGS include: 

▪ CCR units located above aquifers with seasonally variable groundwater flow directions 

▪ CCR units located in areas where nearby features (e.g., on-Site surface impoundments not subject to the 

CCR Rule, off-Site surface water features, extensive presence of sheet piles) may influence groundwater 

levels or expected flow directions 

▪ CCR units are constructed over made land, which is typically comprised of reworked native sands mixed with 

some CCR from historic power plant operations. 

Based on the available hydrogeologic information for MCGS, the sheet piles effect groundwater flow across the 

Site, specifically near Primary 2. The sheet piles restrict natural groundwater flow towards Lake Michigan, which 

has created a groundwater divide through the middle of Primary 2. To assess groundwater flow and quality 

downgradient of Primary 2, NIPSCO installed monitoring wells on the northeast and southwest sides of the CCR 

Unit. In addition, due to the effects of the sheet piles on groundwater flow direction and the construction of CCR 

units over made land, NIPSCO selected monitoring wells GAMW-05, GAMW-12, and GAMW-18, to represent 

background groundwater quality conditions for both CCR Units. 

3.2 Monitoring Well Placement 

The monitoring network described herein was designed to meet the performance standards specified in the 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 five 

existing monitoring wells (GAMW-105, GAMW-08, GAMW-09, GMMW1, and GMMW2 – installed as part of the 

RCRA Corrective Action program) that are appropriately located and constructed to serve as CCR Rule-compliant 

monitoring wells. 

To complete the monitoring system for the two surface impoundments, NIPSCO installed 10 monitoring wells 

(GAMW-10 through GAMW-19) in 2016 to assess groundwater quality (both background and downgradient 

locations (see Figure 2). 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. 

To prepare for construction activities related to closure of the CCR Units, Golder decommissioned the following 

monitoring wells and piezometers in accordance with the GMSDM: monitoring wells GAMW-09 and GAMW-17 

and piezometers MW-11 and MW-17 in November 2019 and approved by IDEM in an email dated October 29, 
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2019; piezometers GAMW-19, MW-42, MW-43, and MW-44 in March 2021 and approved by IDEM in an email 

dated March 12, 2021; and, monitoring wells GAMW-08, GAMW-11, and GAMW-13 in November 2021. The 

decommissioned wells and piezometers were located south and east of Primary 2, between Primary 2 and the 

Boiler Slag Pond, and north of the Boiler Slag Pond as shown in Figure 2. During a storm, GAMW-21 was 

damaged and the piezometer no longer exists. 

The four new background monitoring wells were installed in July 2018 (PC-MW-110) and March 2021 (PC-MW-

113, PC-MW-114, and PC-MW-115). As of December 2022, eight rounds of background data have been 

collected. These background wells replace GAMW-05, GAMW-12, and GAMW-18, which will be used as 

piezometers going forward. 

The remaining four downgradient monitoring wells surrounding Primary 2 are adequate to monitor groundwater 

downgradient of this CCR Unit based on groundwater flow direction and groundwater quality data collected to 

date. Following the decommissioning of GAMW-11, the Boiler Slag Pond CCR Unit contains two downgradient 

assessment monitoring wells. Implementation of the Corrective Action groundwater monitoring program, required 

following impoundment closure, will include installation at least one additional well to supplement the Boiler Slag 

Pond CCR unit.  

Prior to collecting any groundwater samples, Golder has measured water levels to assess groundwater flow 

direction and hydraulic gradients from each monitoring well and piezometers as described on the following table: 

CCR Unit Background Monitoring Well Downgradient Monitoring Wells 

Boiler Slag Pond 

PC-MW-110, PC-MW-113, PC-

MW-114, PC-MW-115 

GAMW-10, GAMW-11*, GMMW2 

Primary 2 GAMW-08*, GAMW-09*, GAMW-13*, GAMW-14, 

GAMW-15, GAMW-16, GAMW-17*, GMMW1 

 

 

Piezometers 

GAMW-01A/01B, GAMW-02, GAMW-03A/03B, 

GAMW-04, GAMW-05, GAMW-06, GAMW-

07A/07B, GAMW-12, GAMW-18, MW-2, MW-3, 

MW-4, MW-11*, MW-17*, MW-30, MW-36, MW-

37/37D, MW-38/38D, MW-39, MW-40, MW-41R, 

MW-42*, MW-43*, MW-44*, GAMW-20, GAMW-

21*, GAMW-22 

*Indicates monitoring well or piezometer no longer exists 

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. The number of wells used to assess groundwater quality near Primary 2 

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

above. Assessment of groundwater quality near the Boiler Slag Pond includes three background and two 

downgradient wells. Following construction activities, at least one additional well will be installed downgradient of 

the Boiler Slag Pond to meet the required minimum number of downgradient wells. NIPSCO determined that the 

current monitoring well network is sufficient to meet the intent of the CCR Rule for the following reasons: 
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▪ NIPSCO has already begun the Selection of Remedy process for the Boiler Slag Pond due to previously 

identified statistically significant levels. 

▪ Groundwater elevation data collected in the last couple years suggests that the groundwater flow direction is 

dependent on water levels in the Boiler Slag Pond, and the surrounding impoundments, and the planned 

closure by removal activities require dewatering within and adjacent to the impoundments. The dewatering 

activities are likely to affect current groundwater flow direction(s). As such, groundwater data collected during 

the closure dewatering and construction activities will not be representative of natural conditions nor 

necessarily of a release from the Boiler Slag Pond. 

▪ The limited Assessment Monitoring groundwater monitoring network will be replaced with the Corrective 

Action groundwater monitoring network following the completion of closure by removal activities, currently 

anticipated to be in Spring of 2023. 

A summary of the well construction information for the new and existing wells is provided in Table 1. The boring 

and well construction logs are provided in Appendix A. The monitoring well network is shown in Figure 2. 

3.3 Well Development 

Golder developed the monitoring wells 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 is produced, and field 

parameters (pH, specific conductance, ORP, temperature, and turbidity) stabilize indicating good hydraulic 

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

logs are provided in Appendix B. 

3.4 Well Decommissioning  

As discussed in Section 3.2, Golder decommissioned four monitoring wells and piezometers (i.e., GAMW-09, 

GAMW-17, MW-11, and MW-17) in 2019 and seven monitoring wells and piezometers (i.e., GAMW-08, 

GAMW-11, GAMW-13, GAMW-19, MW-42, MW-43, and MW-44) in accordance with the well decommissioning 

procedures provided in the GMPIM. The well decommissioning logs are provided in Appendix C. 

4.0 FUTURE REVISIONS 

In conformance with the applicable requirements of the CCR Rule, this GMSDM addresses the design, 

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

MCGS. In the event that future amendments to the Federal CCR Rule and/or the IDEM regulations create 

additional or different requirements, and/or Site changes occur that require modifications to the existing program, 

NIPSCO will modify the GMSDM and implement appropriate procedural modifications to the existing program. 
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Table 1:  Monitoring Well Construction Details

                NIPSCO LLC Michigan City Generating Station 

                Michigan City, Indiana

Top Bottom

(ft bgs) ft bgs)

GAMW-10 591.13 15 594.26 18.13 2" Sch 40 PVC 5 10 15 581.13 578.63 576.1

GAMW-11
2 591.60 15 594.17 17.57 2" Sch 40 PVC 5 10 15 581.60 579.10 576.6

GMMW-2 594.40 19 596.68 21.58 2" Sch 40 PVC 5 14.3 19.3 580.10 577.60 575.1

PC-MW-110 603.32 75 606.29 22.73 2" Sch 40 PVC 10 20 30 583.32 578.32 573.3

PC-MW-113 599.92 20 603.01 16.45 2" Sch 40 PVC 10 9.5 19.5 590.42 585.42 580.4

PC-MW-114 601.63 16 604.55 18.56 2" Sch 40 PVC 10 5 15 596.63 591.63 586.6

PC-MW-115 598.60 18.5 601.35 17.34 2" Sch 40 PVC 10 7.5 17.5 591.10 586.10 581.1

GAMW-08
2 609.52 25 612.07 27.55 2" Sch 40 PVC 5 20 25 589.52 587.02 584.5

GAMW-09
1 610.26 25 613.16 27.90 2" Sch 40 PVC 5 20 25 590.26 587.76 585.3

GAMW-13
2 609.32 24 612.25 26.93 2" Sch 40 PVC 5 19 24 590.32 587.82 585.3

GAMW-14 609.71 24 612.66 26.95 2" Sch 40 PVC 5 19 24 590.71 588.21 585.7

GAMW-15 610.01 24 613.05 27.04 2" Sch 40 PVC 5 19 24 591.01 588.51 586.0

GAMW-16 610.21 25 613.30 28.09 2" Sch 40 PVC 5 20 25 590.21 587.71 585.2

GAMW-17
1 610.18 25 613.52 28.34 2" Sch 40 PVC 5 20 25 590.18 587.68 585.2

GMMW-1 610.00 28 612.12 30.42 2" Sch 40 PVC 10 18.3 28.3 591.70 586.70 581.7

PC-MW-110 603.32 75 606.29 22.73 2" Sch 40 PVC 10 20 30 583.32 578.32 573.3

PC-MW-113 599.92 20 603.01 16.45 2" Sch 40 PVC 10 9.5 19.5 590.42 585.42 580.4

PC-MW-114 601.63 16 604.55 18.56 2" Sch 40 PVC 10 5 15 596.63 591.63 586.6

PC-MW-115 598.60 18.5 601.35 17.34 2" Sch 40 PVC 10 7.5 17.5 591.10 586.10 581.1

GAMW-01A 609.70 37 612.96 40.26 2" Sch 40 PVC 5 32 37 577.70 575.20 572.7

GAMW-01B 609.68 50 612.88 53.20 2" Sch 40 PVC 5 45 50 564.68 562.18 559.7

GAMW-02 609.80 30 612.81 33.01 2" Sch 40 PVC 5 25 30 584.80 582.30 579.8

GAMW-03A 592.90 15 613.09 35.19 2" Sch 40 PVC 5 10 15 582.90 580.40 577.9

GAMW-03B 593.10 26 588.30 21.20 2" Sch 40 PVC 5 21 26 572.10 569.60 567.1

GAMW-04 588.30 26 591.28 28.98 2" Sch 40 PVC 5 21 26 567.30 564.80 562.3

GAMW-05 596.90 15 599.96 18.06 2" Sch 40 PVC 5 10 15 586.90 584.40 581.9

GAMW-06 589.70 18 592.63 20.43 2" Sch 40 PVC 5 12.5 17.5 577.20 574.70 572.2

GAMW-07A 588.10 15 590.96 17.86 2" Sch 40 PVC 5 10 15 578.10 575.60 573.1

GAMW-07B 588.10 26 590.93 28.83 2" Sch 40 PVC 5 21 26 567.10 564.60 562.1

GAMW-12 597.73 15 600.83 18.10 2" Sch 40 PVC 5 10 15 587.73 585.23 582.7

GAMW-18 600.44 15 603.40 17.96 2" Sch 40 PVC 10 5 15 595.44 590.44 585.4

MW-2 609.30 NA 610.20 NA 1.5" Sch 40 PVC NA NA NA NA NA NA

MW-3 609.80 NA 610.84 NA 1.5" Sch 40 PVC NA NA NA NA NA NA

MW-4 609.70 NA 610.88 NA 1.5" Sch 40 PVC NA NA NA NA NA NA

MW-11
1 603.70 NA 605.63 NA 1.5" Sch 40 PVC NA NA NA NA NA NA

MW-17
1 603.10 NA 604.09 NA 1.5" Sch 40 PVC NA NA NA NA NA NA

MW-30 609.90 25 613.09 28.19 1" Sch 40 PVC 5 20 25 589.90 587.40 584.9

MW-36 588.30 8 591.89 11.59 1" Sch 40 PVC 5 3 8 585.30 582.80 580.3

MW-37 591.00 10 594.38 13.38 1" Sch 40 PVC 5 5 10 586.00 583.50 581.0

MW-37D 590.90 23 594.51 26.11 1" Sch 40 PVC 5 17.5 22.5 573.40 570.90 568.4

MW-38 603.90 16 607.49 19.59 1" Sch 40 PVC 5 11 16 592.90 590.40 587.9

MW-38D 604.00 23 607.51 26.51 1" Sch 40 PVC 5 18 23 586.00 583.50 581.0

MW-39 590.00 14 593.70 17.70 1" Sch 40 PVC 5 9 14 581.00 578.50 576.0

MW-40 589.00 10 592.65 13.65 1" Sch 40 PVC 5 5 10 584.00 581.50 579.0

MW-41R 605.58 15 608.55 17.97 1" Sch 40 PVC 5 10 15 595.58 593.08 590.6

MW-42
2 599.70 13 602.64 15.94 1" Sch 40 PVC 5 8 13 591.70 589.20 586.7

MW-43
2 598.40 15 602.01 18.61 1" Sch 40 PVC 5 10 15 588.40 585.90 583.4

MW-44
2 601.60 14 604.94 17.34 1" Sch 40 PVC 5 9 14 592.60 590.10 587.6

GAMW-19
2 603.49 19 606.60 22.11 2" Sch 40 PVC 10 9 19 594.49 589.49 584.5

GAMW-20 603.39 25 606.11 27.72 2" Sch 40 PVC 10 15 25 588.39 583.39 578.4

GAMW-21
1 588.41 15 591.31 17.90 2" Sch 40 PVC 10 5 15 583.41 578.41 573.4

GAMW-22 588.50 15 591.48 17.98 2" Sch 40 PVC 10 5 15 583.50 578.50 573.5

Notes:

ft bgs = feet below ground surface

ft NAVD88 = feet relative to the North American Datum of 1988 (NAVD88)

ft btoc = Feet below top of casing

NA indicates information is not available

Yellow highlight  indicates a background well

Green highlight  indicates a downgradient well

1 Well was decommissioned in 2019

2 Well was decommissioned in 2021

No highlight indicates well is not sampled as part of the CCR monitoring program, however, water levels are used in groundwater level contour maps. Prepared by: GD

2" Sch 40 PVC = Two-inch diameter well, constructed of schedule 40 polyvinyl chloride materials Checked by: DFSC

Survey elevations for new GAI wells obtained from Marbach, Brady, and Weaver survey June 2016 Reviewed by: MAH

Boiler Slag Pond

Primary 2

Piezometers

Screen Elevation

Middle
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0.0 - 0.8
FILL, TRACE SLAG - (SM) SILTY SAND,
dark brown, non-cohesive, dry, dense
0.8 - 1.5
FILL, SLAG - some sand and trace silt,
grey, non-cohesive, dry, dense
1.5 - 7.8
FILL (SW) SAND, medium to fine, tan,
laminated at 6', non-cohesive, dry, dense to
very loose

7.8 - 7.9
FILL (ML) CLAYEY SILT, grey, some roots,
cohesive, w<PL, very soft
7.9 - 10.0
FILL (SW) SAND, medium to fine, trace
gravel, tan, laminated, burried wood at 9.5',
non-cohesive, dry, very loose
10.0 - 12.2
FILL, TRACE SLAG - (SW) SAND, medium
to fine, tan, non-cohesive, dry, very loose
12.2 - 16.2
FILL (ML) sandy CLAYEY SILT, trace
gravel, rounded, brownish grey, black
staining and burried wood with an odor at
14.5', cohesive, w~PL, soft to firm

16.2 - 18.1
FILL (SW) SAND and SILT, trace clay,
trace gravel, brown, non-cohesive, moist,
loose
18.1 - 20.3
FILL (SW) SAND, medium to fine, tan,
laminated, non-cohesive, moist, loose to
compact
20.3 - 20.4
FILL, SOME SLAG - (ML) SANDY SILT,
trace gravel, brown, non-cohesive, moist,
compact
20.4 - 24.0
FILL, TRACE SLAG - (SW) SAND, medium
to fine, tan, non-cohesive, dry, compact
24.0 - 27.2
(SW) SAND, coarse to fine, tannish brown,
laminated at 26', non-cohesive, wet, loose

27.2 - 28.0
(CL) SILTY CLAY, trace gravel, dark grey,
cohesive, w~PL, stiff
28.0 - 28.8
(SW) SAND and SILT, brown and grey,
layered, non-cohesive, wet, loose
28.8 - 37.0
(SW) SAND, coarse to fine, trace gravel,
brown to grey, grey at 34', laminated at 32',
non-cohesive, wet, loose to compact

Boring completed at 37.0 ft
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DETAILS
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SOIL PROFILE

SHEET 1 of  1

DRILL METHOD:  Hollow-stem auger
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RECORD OF BOREHOLE  GAMW-01A

WELL CASING
 Interval: 0-32
 Material: Schedule 40 PVC
 Diameter: 2 inch
 Joint Type: Threaded

WELL SCREEN
 Interval: 32-37
 Material: PVC
 Diameter: 2 inch
 Slot Size: 0.010
 End Cap: Threaded

FILTER PACK
 Interval: 30-37
 Type: # 5 Sand
 Quantity: N/A

FILTER PACK SEAL
 Interval: 28-30
 Type: Bentonite Chips
 Quantity: N/A

ANNULUS SEAL
 Interval: 1-28
 Type: Cement and bentonite
 Quantity: N/A

DRILL RIG:  CME 75
DATE STARTED:  7/8/14
DATE COMPLETED:  7/9/14
WEATHER:  Sunny

PROJECT:  NIPSCO MCGS RCRA C.A.
PROJECT NUMBER:  123-87460
DRILLED DEPTH:  37.0 ft
AZIMUTH:  N/A
LOCATION:  Michigan City, IN
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DATUM:  Indiana West Zone NAD 83
COORDS:  N: 2,355,961.7   E: 2,998,265.8
GS ELEVATION:  609.7 ft
TOC ELEVATION:  612.7 ft
TEMPERATURE:  80 F

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Earth Exploration
DRILLER:  Jeff Pennington

GA INSPECTOR:  JTF
CHECKED BY:  BPC
DATE:  9/30/14

INCLINATION:  -90
DEPTH W.L.:  22.5 ft
ELEVATION W.L.:  590.2 ft
DATE W.L.:  7/8/14
TIME W.L.:  N/A
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0.0 - 0.8
FILL, TRACE SLAG - (SM) SILTY SAND,
dark brown, non-cohesive, dry, dense
0.8 - 1.5
FILL, SLAG - some sand and trace silt,
grey, non-cohesive, dry, dense
1.5 - 7.8
FILL (SW) SAND, medium to fine, tan,
non-cohesive, dry, dense to very loose

7.8 - 7.9
FILL (ML) CLAYEY SILT, grey, some roots,
cohesive, w<PL, very soft
7.9 - 10.0
FILL (SW) SAND, medium to fine, trace
gravel, tan, laminated, burried wood at 9.5',
non-cohesive, dry, very loose
10.0 - 12.2
FILL, TRACE SLAG - (SW) SAND, medium
to fine, tan, non-cohesive, dry, very loose
12.2 - 16.2
FILL (ML) sandy CLAYEY SILT, trace
gravel, rounded, brownish grey, black
staining and burried wood with an odor at
14.5', cohesive, w~PL, soft to firm

16.2 - 18.1
FILL (SW) SAND and SILT, trace clay,
trace gravel, brown, non-cohesive, moist,
loose
18.1 - 20.3
FILL (SW) SAND, medium to fine, tan,
laminated, non-cohesive, moist, loose to
compact
20.3 - 20.4
FILL, SOME SLAG - (ML) SANDY SILT,
trace gravel, brown, non-cohesive, moist,
compact
20.4 - 24.0
FILL, TRACE SLAG - (SW) SAND, medium
to fine, tan, non-cohesive, dry, compact
24.0 - 27.2
(SW) SAND, coarse to fine, tannish brown,
laminated at 26', non-cohesive, wet, loose

27.2 - 28.0
(CL) SILTY CLAY, trace gravel, dark grey,
cohesive, w~PL, stiff
28.0 - 28.8
(SW) SAND and SILT, brown and grey,
layered, non-cohesive, wet, loose
28.8 - 40.7
(SW) SAND, coarse to fine, trace gravel,
brown to grey, grey at 34', laminated at 32',
non-cohesive, wet, loose to compact

40.7 - 42.0
SW (SAND), fine, trace silt, grey,
non-cohesive, wet, compact
42.0 - 44.2
(SW) SAND, coarse to medium, pockets of
silty clay, grey, non-cohesive, wet, dense
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SHEET 1 of  2

DRILL METHOD:  Hollow-stem auger
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Log continued on next page

RECORD OF BOREHOLE  GAMW-01B

WELL CASING
 Interval: 0-45
 Material: Schedule 40 PVC
 Diameter: 2 inch
 Joint Type: Threaded

WELL SCREEN
 Interval: 45-50
 Material: PVC
 Diameter: 2 inch
 Slot Size: 0.010
 End Cap: Threaded

FILTER PACK
 Interval: 42.9-50
 Type: # 5 Sand
 Quantity: N/A

FILTER PACK SEAL
 Interval: 40.9-42.9
 Type: Bentonite Chips
 Quantity: N/A

ANNULUS SEAL
 Interval: 1-40.9
 Type: Cement and bentonite
 Quantity: N/A

DRILL RIG:  CME 75
DATE STARTED:  7/8/14
DATE COMPLETED:  7/8/14
WEATHER:  Partly Cloudy

PROJECT:  NIPSCO MCGS RCRA C.A.
PROJECT NUMBER:  123-87460
DRILLED DEPTH:  50.0 ft
AZIMUTH:  N/A
LOCATION:  Michigan City, IN
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DATUM:  Indiana West Zone NAD 83
COORDS:  N: 2,355,958.0   E: 2,998,262.1
GS ELEVATION:  609.7 ft
TOC ELEVATION:  612.6 ft
TEMPERATURE:  78 F

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Earth Exploration
DRILLER:  Jeff Pennington

GA INSPECTOR:  JTF
CHECKED BY:  BPC
DATE:  9/30/14

INCLINATION:  -90
DEPTH W.L.:  22.5 ft
ELEVATION W.L.:  590.1 ft
DATE W.L.:  7/8/14
TIME W.L.:  N/A

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES
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44.2 - 47.2
(SW) SAND, fine, 1" coarse sand seam at
47', grey, non-cohesive, wet, dense
(Continued)

47.2 - 50.0
(CL) SILTY CLAY, trace sand, grey,
cohesive, w<PL, hard to firm

Boring completed at 50.0 ft
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DESCRIPTION

SOIL PROFILE

SHEET 2 of  2

DRILL METHOD:  Hollow-stem auger
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RECORD OF BOREHOLE  GAMW-01B

WELL CASING
 Interval: 0-45
 Material: Schedule 40 PVC
 Diameter: 2 inch
 Joint Type: Threaded

WELL SCREEN
 Interval: 45-50
 Material: PVC
 Diameter: 2 inch
 Slot Size: 0.010
 End Cap: Threaded

FILTER PACK
 Interval: 42.9-50
 Type: # 5 Sand
 Quantity: N/A

FILTER PACK SEAL
 Interval: 40.9-42.9
 Type: Bentonite Chips
 Quantity: N/A

ANNULUS SEAL
 Interval: 1-40.9
 Type: Cement and bentonite
 Quantity: N/A

DRILL RIG:  CME 75
DATE STARTED:  7/8/14
DATE COMPLETED:  7/8/14
WEATHER:  Partly Cloudy

PROJECT:  NIPSCO MCGS RCRA C.A.
PROJECT NUMBER:  123-87460
DRILLED DEPTH:  50.0 ft
AZIMUTH:  N/A
LOCATION:  Michigan City, IN
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DATUM:  Indiana West Zone NAD 83
COORDS:  N: 2,355,958.0   E: 2,998,262.1
GS ELEVATION:  609.7 ft
TOC ELEVATION:  612.6 ft
TEMPERATURE:  78 F

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Earth Exploration
DRILLER:  Jeff Pennington

GA INSPECTOR:  JTF
CHECKED BY:  BPC
DATE:  9/30/14

INCLINATION:  -90
DEPTH W.L.:  22.5 ft
ELEVATION W.L.:  590.1 ft
DATE W.L.:  7/8/14
TIME W.L.:  N/A

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES
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0.0 - 2.0
FILL, SOME SLAG - (SM) SILTY SAND,
some cobbles, some gravel, brown,
non-cohesive, dry
2.0 - 8.8
FILL, TRACE SLAG - (SW) SAND, medium
to fine, trace silt, pockets of silty clay from
4.2' to 6.1', brown, non-cohesive, moist,
loose to very loose

8.8 - 10.2
FILL, TRACE SLAG - (CL) SILTY CLAY,
brownish grey, orange mottling, cohesive,
w~PL, firm
10.2 - 16.8
FILL, TRACE SLAG - (SW) SAND, medium
to fine, tan and brown layers, pockets of
brown silty clay, non-cohesive, moist to wet,
loose to very loose

16.8 - 20.4
FILL, TRACE SLAG -  (SW) SAND, medium
to fine, pockets of silty clay at 19.6', tan,
non-cohesive, wet, loose to compact

20.4 - 21.2
FILL, SOME BOTTOM SLAG -  (SW)
SAND, medium to fine, brownish grey, some
fly ash, non-cohesive, wet, compact
21.2 - 22.4
FILL, TRACE SLAG -  (ML) CLAYEY SILT,
trace sand, grey, cohesive, w<PL, stiff
22.4 - 23.0
FILL, TRACE SLAG (SW) SAND, medium
to fine, brown, non-cohesive, wet, compact
23.0 - 24.0
FILL (SW) SAND, medium to fine, black,
some fly ash, trace roots, odor,
non-cohesive, wet, compact
24.0 - 26.0
FILL (SW) SAND, medium to fine, grey,
some fly ash, odor, non-cohesive, wet,
loose
26.0 - 30.0
FILL, TRACE SLAG - (SW) SAND, fine,
grey, non-cohesive, wet, compact to loose

Boring completed at 30.0 ft
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DETAILS
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SOIL PROFILE

SHEET 1 of  1

DRILL METHOD:  Hollow-stem auger
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RECORD OF BOREHOLE  GAMW-02

WELL CASING
 Interval: 0-25
 Material: Schedule 40 PVC
 Diameter: 2 inch
 Joint Type: Threaded

WELL SCREEN
 Interval: 25-30
 Material: PVC
 Diameter: 2 inch
 Slot Size: 0.010
 End Cap: Threaded

FILTER PACK
 Interval: 23-30
 Type: # 5 Sand
 Quantity: N/A

FILTER PACK SEAL
 Interval: 20.9-23
 Type: Bentonite Chips
 Quantity: N/A

ANNULUS SEAL
 Interval: 1-20.9
 Type: Cement and bentonite
 Quantity: N/A

DRILL RIG:  CME 75
DATE STARTED:  7/9/14
DATE COMPLETED:  7/9/14
WEATHER:  Sunny

PROJECT:  NIPSCO MCGS RCRA C.A.
PROJECT NUMBER:  123-87460
DRILLED DEPTH:  30.0 ft
AZIMUTH:  N/A
LOCATION:  Michigan City, IN
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DATUM:  Indiana West Zone NAD 83
COORDS:  N: 2,356,476.3   E: 2,998,577.1
GS ELEVATION:  609.8 ft
TOC ELEVATION:  612.8 ft
TEMPERATURE:  80 F

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Earth Exploration
DRILLER:  Jeff Pennington

GA INSPECTOR:  JTF
CHECKED BY:  BPC
DATE:  9/30/14

INCLINATION:  -90
DEPTH W.L.:  16.9 ft
ELEVATION W.L.:  595.9 ft
DATE W.L.:  7/9/14
TIME W.L.:  N/A

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES
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0.0 - 2.2
FILL, SOME SLAG - (SM) SILTY SAND,
some cobbles, brown, non-cohesive, dry,
very dense to loose

2.2 - 2.5
FILL (SW) SAND, medium to fine, tan,
non-cohesive, moist, loose
2.5 - 4.8
FILL, TRACE SLAG -  (SW) SAND, brown
and black, layered with fly ash,
non-cohesive, moist to wet, loose to very
loose
4.8 - 6.9
FILL, TRACE SLAG -  (SW) SAND and fly
ash, medium to fine, trace silt, brown,
non-cohesive, wet, very loose
6.9 - 10.5
FILL, BOTTOM SLAG - black,
non-cohesive, wet, very loose to compact

10.5 - 12.3
FILL, SOME SLAG - (SW) SAND, blackish
grey, some fly ash, non-cohesive, wet,
compact to loose
12.3 - 14.0
FILL, TRACE SLAG - (SW) SAND, medium
to fine, grey, non-cohesive, wet, loose
14.0 - 15.0
FILL, TRACE SLAG - (SW) SAND, medium
to fine, brown, non-cohesive, wet, loose to
very loose

Boring completed at 15.0 ft
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SOIL PROFILE

SHEET 1 of  1

DRILL METHOD:  Hollow-stem auger
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RECORD OF BOREHOLE  GAMW-03A

WELL CASING
 Interval: 0-10
 Material: Schedule 40 PVC
 Diameter: 2 inch
 Joint Type: Threaded

WELL SCREEN
 Interval: 10-15
 Material: PVC
 Diameter: 2 inch
 Slot Size: 0.010
 End Cap: Threaded

FILTER PACK
 Interval: 8-15
 Type: # 5 Sand
 Quantity: N/A

FILTER PACK SEAL
 Interval: 5.8-8
 Type: Bentonite Chips
 Quantity: N/A

ANNULUS SEAL
 Interval: 1-5.8
 Type: Cement and bentonite
 Quantity: N/A

DRILL RIG:  CME 75
DATE STARTED:  7/10/14
DATE COMPLETED:  7/10/14
WEATHER:  Sunny

PROJECT:  NIPSCO MCGS RCRA C.A.
PROJECT NUMBER:  123-87460
DRILLED DEPTH:  15.0 ft
AZIMUTH:  N/A
LOCATION:  Michigan City, IN
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DATUM:  Indiana West Zone NAD 83
COORDS:  N: 2,357,207.7   E: 2,998,800.8
GS ELEVATION:  592.9 ft
TOC ELEVATION:  596.0 ft
TEMPERATURE:  70 F

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Earth Exploration
DRILLER:  Jeff Pennington

GA INSPECTOR:  JTF
CHECKED BY:  BPC
DATE:  9/30/14

INCLINATION:  -90
DEPTH W.L.:  5.1 ft
ELEVATION W.L.:  590.9 ft
DATE W.L.:  7/10/14
TIME W.L.:  N/A

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES
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0.0 - 2.2
FILL, SOME SLAG - (SM) SILTY SAND,
some cobbles, brown, non-cohesive, dry,
very dense to loose

2.2 - 2.5
FILL (SW) SAND, medium to fine, tan,
non-cohesive, moist, loose
2.5 - 4.8
FILL, TRACE SLAG -  (SW) SAND, brown
and black, layered with fly ash,
non-cohesive, moist to wet, loose to very
loose
4.8 - 6.9
FILL, TRACE SLAG -  (SW) SAND and fly
ash, medium to fine, trace silt, brown,
non-cohesive, wet, very loose
6.9 - 10.5
FILL, BOTTOM SLAG - black,
non-cohesive, wet, very loose to compact

10.5 - 12.3
FILL, SOME SLAG - (SW) SAND, blackish
grey, some fly ash, non-cohesive, wet,
compact to loose
12.3 - 14.0
FILL, TRACE SLAG - (SW) SAND, medium
to fine, grey, non-cohesive, wet, loose
14.0 - 17.9
FILL, TRACE SLAG - (SW) SAND, medium
to fine, brown, non-cohesive, wet, loose to
very loose

17.9 - 18.6
FILL, BOTTOM SLAG - black,
non-cohesive, wet, very loose to loose
18.6 - 20.2
FILL, TRACE SLAG - (SW) SAND, fine,
brownish grey, trace coal pieces,
non-cohesive, wet, loose
20.2 - 20.4
FILL, BOTTOM SLAG - black,
non-cohesive, wet, loose
20.4 - 24.5
FILL, TRACE SLAG -  (SW) SAND, fine,
trace silt, brownish grey, trace fly ash,
layered bottom slag 23.5'-23.8' and
24'-24.5', non-cohesive, wet, loose
24.5 - 26.0
(SW) SAND, medium to fine, brown,
non-cohesive, wet, loose

Boring completed at 26.0 ft
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DETAILS
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SOIL PROFILE

SHEET 1 of  1

DRILL METHOD:  Hollow-stem auger
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RECORD OF BOREHOLE  GAMW-03B

WELL CASING
 Interval: 0-21
 Material: Schedule 40 PVC
 Diameter: 2 inch
 Joint Type: Threaded

WELL SCREEN
 Interval: 21-26
 Material: PVC
 Diameter: 2 inch
 Slot Size: 0.010
 End Cap: Threaded

FILTER PACK
 Interval: 18.9-26
 Type: # 5 Sand
 Quantity: N/A

FILTER PACK SEAL
 Interval: 16.9-18.9
 Type: Bentonite Chips
 Quantity: N/A

ANNULUS SEAL
 Interval: 1-16.9
 Type: Cement and bentonite
 Quantity: N/A

DRILL RIG:  CME 75
DATE STARTED:  7/10/14
DATE COMPLETED:  7/10/14
WEATHER:  Sunny

PROJECT:  NIPSCO MCGS RCRA C.A.
PROJECT NUMBER:  123-87460
DRILLED DEPTH:  26.0 ft
AZIMUTH:  N/A
LOCATION:  Michigan City, IN
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DATUM:  Indiana West Zone NAD 83
COORDS:  N: 2,357,204.3   E: 2,998,799.2
GS ELEVATION:  593.1 ft
TOC ELEVATION:  596.0 ft
TEMPERATURE:  70 F

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Earth Exploration
DRILLER:  Jeff Pennington

GA INSPECTOR:  JTF
CHECKED BY:  BPC
DATE:  9/30/14

INCLINATION:  -90
DEPTH W.L.:  5.1 ft
ELEVATION W.L.:  590.9 ft
DATE W.L.:  7/10/14
TIME W.L.:  N/A

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES
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0.0 - 0.3
FILL, SOME SLAG -  (SM) SILTY SAND,
brown, trace roots, non-cohesive, dry, very
dense
0.3 - 0.7
FILL LIMESTONE, crushed, greyish white,
non-cohesive, dry, very dense
0.7 - 2.3
FILL, SOME SLAG - (SW) SAND, medium
to fine, brown, some brick, non-cohesive,
dry, very dense
2.3 - 2.8
FILL - fly ash, black, non-cohesive, moist,
loose
2.8 - 6.5
FILL, TRACE SLAG - (SW) SAND, medium
to fine, brown, non-cohesive, wet, loose
6.5 - 8.0
FILL, TRACE SLAG - (SW) SAND, fine,
grey, some fly ash, non-cohesive, wet, loose
8.0 - 9.3
FILL, TRACE SLAG - (SW) SAND and fly
ash, fine, dark grey, non-cohesive, wet, very
loose
9.3 - 10.0
FILL, BOTTOM SLAG - (CL) SILTY CLAY,
dark brown to black, layered, cohesive,
w~PL, very soft
10.0 - 10.5
FILL, BOTTOM SLAG - black,
non-cohesive, wet, very loose
10.5 - 12.0
FILL, BOTTOM SLAG - (ML) SILT, black,
layered, odor, non-cohesive, wet, very loose
12.0 - 12.8
FILL, BOTTOM SLAG - black,
non-cohesive, wet, very loose
12.8 - 16.0
FILL, TRACE SLAG - (ML) SILT, some clay,
dark brownish grey, some fly ash,
non-cohesive, wet, very loose
16.0 - 20.8
FILL, TRACE SLAG - (ML) SILT and fly
ash, dark grey, non-cohesive, wet, very
loose to loose
20.8 - 22.0
FILL (SW) SAND, fine, trace gravel,
rounded, brown, laminated, non-cohesive,
wet, loose
22.0 - 24.2
FILL, TRACE SLAG - (SW) SAND, brown,
laminated, non-cohesive, wet, dense to
compact
24.2 - 26.0
(SW) SAND, medium to fine, brown,
non-cohesive, wet, compact
26.0 - 30.0
(CL) SILTY CLAY, trace gravel, rounded,
brown, cohesive, w~PL, stiff

Boring completed at 30.0 ft
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SOIL PROFILE

SHEET 1 of  1

DRILL METHOD:  Hollow-stem auger
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RECORD OF BOREHOLE  GAMW-04

WELL CASING
 Interval: 0-21
 Material: Schedule 40 PVC
 Diameter: 2 inch
 Joint Type: Threaded

WELL SCREEN
 Interval: 21-26
 Material: PVC
 Diameter: 2 inch
 Slot Size: 0.010
 End Cap: Threaded

FILTER PACK
 Interval: 19-26
 Type: # 5 Sand
 Quantity: N/A

FILTER PACK SEAL
 Interval: 17-19
 Type: Bentonite Chips
 Quantity: N/A

ANNULUS SEAL
 Interval: 1-17
 Type: Cement and bentonite
 Quantity: N/A

DRILL RIG:  CME 75
DATE STARTED:  7/10/14
DATE COMPLETED:  7/11/14
WEATHER:  Sunny

PROJECT:  NIPSCO MCGS RCRA C.A.
PROJECT NUMBER:  123-87460
DRILLED DEPTH:  30.0 ft
AZIMUTH:  N/A
LOCATION:  Michigan City, IN
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DATUM:  Indiana West Zone NAD 83
COORDS:  N: 2,358,170.8   E: 2,999,183.4
GS ELEVATION:  588.3 ft
TOC ELEVATION:  591.3 ft
TEMPERATURE:  70 F

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Earth Exploration
DRILLER:  Jeff Pennington

GA INSPECTOR:  JTF
CHECKED BY:  BPC
DATE:  9/30/14

INCLINATION:  -90
DEPTH W.L.:
ELEVATION W.L.:
DATE W.L.:
TIME W.L.:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES
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0.0 - 0.3
FILL (SM) SILTY SAND, brown, trace coal,
non-cohesive, dry, very dense
0.3 - 0.8
FILL, SOME SLAG - (SW) SAND, medium
to fine, black, some coal, non-cohesive, dry,
very dense
0.8 - 1.0
FILL, TRACE SLAG - (SW) SAND, medium
to fine, orange, oxidized, non-cohesive, dry,
very dense
1.0 - 1.3
FILL, SOME SLAG - (SW) SAND, medium
to fine, greyish brown, non-cohesive, dry,
very dense
1.3 - 2.1
FILL (SW) SAND, fine to medium, tan,
non-cohesive, dry, very dense
2.1 - 6.5
(SW) SAND, medium to fine, orangish tan,
oxidized, non-cohesive, dry to wet, compact
to very loose
6.5 - 12.7
(SW) SAND, medium to fine, grey,
non-cohesive, wet, very loose
12.7 - 14.6
(SW) SAND, medium to fine, black, odor,
non-cohesive, wet, very loose to loose
14.6 - 16.0
(ML) CLAYEY SILT, some sand, trace
gravel, grey, cohesive, w<PL, stiff
16.0 - 18.0
(CL) SILTY CLAY, trace gravel, rounded,
grey, cohesive, w<PL, stiff

Boring completed at 18.0 ft
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SOIL PROFILE

SHEET 1 of  1

DRILL METHOD:  Hollow-stem auger
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RECORD OF BOREHOLE  GAMW-05

WELL CASING
 Interval: 0-10
 Material: Schedule 40 PVC
 Diameter: 2 inch
 Joint Type: Threaded

WELL SCREEN
 Interval: 10-15
 Material: PVC
 Diameter: 2 inch
 Slot Size: 0.010
 End Cap: Threaded

FILTER PACK
 Interval: 8-15
 Type: # 5 Sand
 Quantity: N/A

FILTER PACK SEAL
 Interval: 6-8
 Type: Bentonite Chips
 Quantity: N/A

ANNULUS SEAL
 Interval: 1-6
 Type: Cement and bentonite
 Quantity: N/A

DRILL RIG:  CME 75
DATE STARTED:  7/15/14
DATE COMPLETED:  7/15/14
WEATHER:  Partly Cloudy

PROJECT:  NIPSCO MCGS RCRA C.A.
PROJECT NUMBER:  123-87460
DRILLED DEPTH:  18.0 ft
AZIMUTH:  N/A
LOCATION:  Michigan City, IN
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DATUM:  Indiana West Zone NAD 83
COORDS:  N: 2,356,981.0   E: 2,999,434.5
GS ELEVATION:  596.9 ft
TOC ELEVATION:  600.0 ft
TEMPERATURE:  65 F

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Earth Exploration
DRILLER:  Jeff Pennington

GA INSPECTOR:  JTF
CHECKED BY:  BPC
DATE:  9/30/14

INCLINATION:  -90
DEPTH W.L.:  6.0 ft
ELEVATION W.L.:  594.0 ft
DATE W.L.:  7/15/14
TIME W.L.:  N/A

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES
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0.0 - 0.7
FILL, SLAG - some sand, trace silt, grey
and brown, non-cohesive, dry, compact
0.7 - 2.0
FILL, SOME SLAG - (SW) SAND, medium
to fine, brown, trace fly ash, non-cohesive,
dry, compact
2.0 - 3.3
FILL - (SW) SAND and fly ash, medium to
fine, dark brown to black, non-cohesive, dry,
compact
3.3 - 4.2
FILL, SOME SLAG - (ML) CLAYEY SILT,
trace sand, greyish brown, orange staining,
some coal, cohesive, w<PL, stiff to firm
4.2 - 6.8
FILL, POCKETS OF BOTTOM SLAG -
(CL) SILTY CLAY, trace gravel, brown,
cohesive, w<PL, stiff
6.8 - 7.2
FILL, BOTTOM SLAG - black,
non-cohesive, wet, loose
7.2 - 10.0
FILL, TRACE SLAG - (SW) SAND and fly
ash, brown and black, non-cohesive, moist,
loose
10.0 - 12.6
FILL, TRACE SLAG - (SW) SAND, medium
to fine, brown, some fly ash, non-cohesive,
wet, very loose
12.6 - 14.0
FILL, TRACE SLAG - (ML) SILT, some clay,
trace sand, brown, some fly ash,
non-cohesive, wet, very loose
14.0 - 14.3
FILL, BOTTOM SLAG - black,
non-cohesive, wet, very loose
14.3 - 16.8
FILL (ML) SILT, some clay, black, some fly
ash, non-cohesive, wet, very loose to stiff
16.8 - 17.4
(SW) SAND, medium to fine, tan,
non-cohesive, wet, compact
17.4 - 20.0
(CL) SILTY CLAY, trace gravel, brown,
cohesive, w<PL, stiff

Boring completed at 20.0 ft
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SOIL PROFILE

SHEET 1 of  1

DRILL METHOD:  Hollow-stem auger
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RECORD OF BOREHOLE  GAMW-06

WELL CASING
 Interval: 0-12.5
 Material: Schedule 40 PVC
 Diameter: 2 inch
 Joint Type: Threaded

WELL SCREEN
 Interval: 12.5-17.5
 Material: PVC
 Diameter: 2 inch
 Slot Size: 0.010
 End Cap: Threaded

FILTER PACK
 Interval: 10.5-17.5
 Type: # 5 Sand
 Quantity: N/A

FILTER PACK SEAL
 Interval: 8-10.5
 Type: Bentonite Chips
 Quantity: N/A

ANNULUS SEAL
 Interval: 1-8
 Type: Cement and bentonite
 Quantity: N/A

DRILL RIG:  CME 75
DATE STARTED:  7/15/14
DATE COMPLETED:  7/15/14
WEATHER:  Partly Cloudy

PROJECT:  NIPSCO MCGS RCRA C.A.
PROJECT NUMBER:  123-87460
DRILLED DEPTH:  20.0 ft
AZIMUTH:  N/A
LOCATION:  Michigan City, IN
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DATUM:  Indiana West Zone NAD 83
COORDS:  N: 2,357,814.3   E: 2,999,533.4
GS ELEVATION:  589.7 ft
TOC ELEVATION:  592.6 ft
TEMPERATURE:  65 F

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Earth Exploration
DRILLER:  Jeff Pennington

GA INSPECTOR:  JTF
CHECKED BY:  BPC
DATE:  9/30/14

INCLINATION:  -90
DEPTH W.L.:  9.6 ft
ELEVATION W.L.:  583.0 ft
DATE W.L.:  7/15/14
TIME W.L.:  N/A

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES
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0.0 - 0.3
FILL LIMESTONE, crushed, greyish white,
non-cohesive, dry, loose
0.3 - 0.9
FILL, TRACE SLAG - (SW) SAND, medium
to fine, tan, non-cohesive, dry, loose
0.9 - 2.0
FILL, TRACE SLAG - (SW) SAND, trace
silt, dark brown, trace roots, non-cohesive,
dry, loose
2.0 - 4.0
FILL, SOME SLAG - (SW) SAND, medium
to fine, brown, non-cohesive, moist,
compact
4.0 - 6.7
FILL, BOTTOM SLAG - black,
non-cohesive, moist, compact
6.7 - 8.2
FILL (ML) SILT and fly ash, grey,
non-cohesive, moist to wet, very loose
8.2 - 10.7
FILL, TRACE SLAG - (SW) SAND, grey,
some fly ash, non-cohesive, moist, loose
10.7 - 12.1
FILL, TRACE SLAG - (CL) SILTY CLAY,
trace sand, brown, cohesive, w<PL, firm
12.1 - 12.4
FILL (SW) SAND, pockets of clay and silt,
grey, non-cohesive, wet, very loose
12.4 - 14.0
FILL, TRACE SLAG - (CL) SILTY CLAY,
trace sand, brown, cohesive, w~PL, soft
14.0 - 14.5
FILL (SW) SAND, pockets of clay and silt,
brown, non-cohesive, wet, very loose
14.5 - 15.0
FILL, TRACE SLAG - (CL) SILTY CLAY,
trace sand, brown, cohesive, w~PL, very
soft to stiff

Boring completed at 15.0 ft
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SOIL PROFILE

SHEET 1 of  1

DRILL METHOD:  Hollow-stem auger
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RECORD OF BOREHOLE  GAMW-07A

WELL CASING
 Interval: 0-10
 Material: Schedule 40 PVC
 Diameter: 2 inch
 Joint Type: Threaded

WELL SCREEN
 Interval: 10-15
 Material: PVC
 Diameter: 2 inch
 Slot Size: 0.010
 End Cap: Threaded

FILTER PACK
 Interval: 7-15
 Type: # 5 Sand
 Quantity: N/A

FILTER PACK SEAL
 Interval: 5-7
 Type: Bentonite Chips
 Quantity: N/A

ANNULUS SEAL
 Interval: 1-5
 Type: Cement and bentonite
 Quantity: N/A

DRILL RIG:  CME 75
DATE STARTED:  7/16/14
DATE COMPLETED:  7/16/14
WEATHER:  Overcast

PROJECT:  NIPSCO MCGS RCRA C.A.
PROJECT NUMBER:  123-87460
DRILLED DEPTH:  15.0 ft
AZIMUTH:  N/A
LOCATION:  Michigan City, IN
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DATUM:  Indiana West Zone NAD 83
COORDS:  N: 2,358,807.2   E: 3,000,040.0
GS ELEVATION:  588.1 ft
TOC ELEVATION:  591.0 ft
TEMPERATURE:  60 F

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Earth Exploration
DRILLER:  Jeff Pennington

GA INSPECTOR:  JTF
CHECKED BY:  BPC
DATE:  9/30/14

INCLINATION:  -90
DEPTH W.L.:  12.3 ft
ELEVATION W.L.:  578.7 ft
DATE W.L.:  7/16/14
TIME W.L.:  N/A

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

B
O

R
E

H
O

LE
 R

E
C

O
R

D
  N

IP
S

C
O

 M
C

G
S

 R
C

R
A

 C
O

R
R

E
C

T
IV

E
 A

C
T

IO
N

.G
P

J 
 G

O
LD

E
R

 N
J-

P
A

.G
D

T
  1

0/
2/

1
4

ELEV.

DEPTH
(ft)

U
S

C
S

G
R

A
P

H
IC

LO
G

T
Y

P
E

N
U

M
B

E
R

N
BLOWS
per  6 in

140 lb hammer
30 inch drop

585

580

575

570

565

560

555

550

545



0.0 - 0.3
FILL LIMESTONE, crushed, greyish white,
non-cohesive, dry, loose
0.3 - 0.9
FILL, TRACE SLAG - (SW) SAND, medium
to fine, tan, non-cohesive, dry, loose
0.9 - 2.0
FILL, TRACE SLAG - (SW) SAND, trace
silt, dark brown, trace roots, non-cohesive,
dry, loose
2.0 - 4.0
FILL, SOME SLAG - (SW) SAND, medium
to fine, brown, non-cohesive, moist,
compact
4.0 - 6.7
FILL, BOTTOM SLAG - black,
non-cohesive, moist, compact
6.7 - 8.2
FILL (ML) SILT and fly ash, grey,
non-cohesive, moist to wet, very loose
8.2 - 10.7
FILL, TRACE SLAG - (SW) SAND, grey,
some fly ash, non-cohesive, moist, loose
10.7 - 12.1
FILL, TRACE SLAG - (CL) SILTY CLAY,
trace sand, brown, cohesive, w<PL, firm
12.1 - 12.4
FILL (SW) SAND, pockets of clay and silt,
grey, non-cohesive, wet, very loose
12.4 - 14.0
FILL, TRACE SLAG - (CL) SILTY CLAY,
trace sand, brown, cohesive, w~PL, soft
14.0 - 14.5
FILL (SW) SAND, pockets of clay and silt,
brown, non-cohesive, wet, very loose
14.5 - 16.2
FILL, TRACE SLAG - (CL) SILTY CLAY,
trace sand, brown, cohesive, w~PL, very
soft to stiff
16.2 - 19.2
FILL (SW) SAND, medium to fine, trace
gravel, brown, trace fly ash, non-cohesive,
wet, compact to dense
19.2 - 20.2
(SW) SAND, fine, brown, non-cohesive,
wet, dense
20.2 - 22.5
(SW) SAND, medium to coarse, trace
gravel, rounded, brown, non-cohesive, wet,
dense
22.5 - 24.2
(SW) SAND, fine to medium, 4" coarse
sand starting at 23.2", brown, non-cohesive,
wet, dense
24.2 - 24.9
(SW) SAND, coarse to fine, some gravel,
brown, non-cohesive, wet, dense
24.9 - 26.0
(SW) SAND, medium to fine, brown,
non-cohesive, wet, dense
26.0 - 30.0
(CL) SILTY CLAY, trace gravel, brownish
grey, cohesive, w~PL, stiff

Boring completed at 30.0 ft

 1.2 
2.0

 0.3 
2.0

 0.9 
2.0

 1.8 
2.0

 0.8 
2.0

 1.0 
2.0

 1.1 
2.0

 1.0 
2.0

 1.3 
2.0

 1.3 
2.0

 1.3 
2.0

 1.8 
2.0

 2.0 
2.0

 1.0 
2.0

 2.0 
2.0

Cement
surface 0-1

ft-bgs

Cement and
bentonite
grout mix

1-16.7 ft-bgs

Bentonite
chips 16.7-19

ft-bgs
Filter Pack #7
Sand 19-19.5

ft-bgs

Filter Pack #5
Sand 19.5-26

ft-bgs
2" PVC

Screen slot
0.010 21-26

ft-bgs

0.9

2.0

4.0

6.7

8.2

10.7

12.4

14.5

16.2

19.2

20.2

22.5

24.9

26.0

587.2

586.1

584.1

581.4

579.9

577.4

576.0

574.1
573.6

571.9

568.9

567.9

565.6

563.9

563.2

562.1

558.1

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SW

SW

SW

SW

SW

CL

5-3-3-4

5-5-6-6

1-2-4-3

1-WOH-WOH-1

1-1-4-3

4-4-4-4

1-2-1-1

1-1-1-1

2-5-10-15

8-15-21-33

7-17-20-40

8-18-27-33

4-12-30-52

4-3-6-8

3-5-7-8

6

11

6

0

5

8

3

2

15

36

37

45

42

9

12

WELL
CONSTRUCTION

DETAILS

SAMPLES

R
E

C
 / 

A
T

T

DESCRIPTION

SOIL PROFILE

SHEET 1 of  1

DRILL METHOD:  Hollow-stem auger
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RECORD OF BOREHOLE  GAMW-07B

WELL CASING
 Interval: 0-21
 Material: Schedule 40 PVC
 Diameter: 2 inch
 Joint Type: Threaded

WELL SCREEN
 Interval: 21-26
 Material: PVC
 Diameter: 2 inch
 Slot Size: 0.010
 End Cap: Threaded

FILTER PACK
 Interval: 19-26
 Type: # 5 Sand
 Quantity: N/A

FILTER PACK SEAL
 Interval: 16.7-19
 Type: Bentonite Chips
 Quantity: N/A

ANNULUS SEAL
 Interval: 1-16.7
 Type: Cement and bentonite
 Quantity: N/A

DRILL RIG:  CME 75
DATE STARTED:  7/16/14
DATE COMPLETED:  7/16/14
WEATHER:  Overcast

PROJECT:  NIPSCO MCGS RCRA C.A.
PROJECT NUMBER:  123-87460
DRILLED DEPTH:  30.0 ft
AZIMUTH:  N/A
LOCATION:  Michigan City, IN
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DATUM:  Indiana West Zone NAD 83
COORDS:  N: 2,358,810.7   E: 3,000,037.1
GS ELEVATION:  588.1 ft
TOC ELEVATION:  590.9 ft
TEMPERATURE:  60 F

LOG SCALE:  1 in = 5.5 ft
DRILLING COMPANY:  Earth Exploration
DRILLER:  Jeff Pennington

GA INSPECTOR:  JTF
CHECKED BY:  BPC
DATE:  9/30/14

INCLINATION:  -90
DEPTH W.L.:  12.3 ft
ELEVATION W.L.:  578.6 ft
DATE W.L.:  7/16/14
TIME W.L.:  N/A

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES
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0.0 - 2.0
FILL - (SP) SAND, fine to coarse,
poorly-graded, brown, steel slag, trace
Fly Ash

2.0 - 4.0
FILL - (SPG) GRAVELLY SAND, fine,
poorly-graded, tan, trace Boiler Slag

4.0 - 6.0
FILL - (SP) SAND, fine, poorly-graded,
some gravel, fine, angular, tan, trace
Boiler Slag

6.0 - 8.0
FILL - (SP) SAND, fine, poorly-graded,
some clay, trace gravel, tan

8.0 - 8.9
FILL - FLY ASH, some gravel, brown

8.9 - 10.0
FILL - (SP) SAND, fine, poorly-graded,
some gravel, angular, tan, trace Boiler
Slag, wet
10.0 - 11.3
FILL - (SP) SAND, fine, poorly-graded,
brown, wet

Brown Fly Ash layer at 11 ft. bgs.
11.3 - 12.0
FILL - (SP) SAND, poorly-graded fine,
tan, trace Boiler Slag, wet
12.0 - 14.1
FILL - (SP) SAND, fine, poorly-graded,
trace gravel, angular, tan to brown,
some Boiler Slag, few clay seams, wet
14.1 - 18.3
FILL - (SP) SAND, fine, poorly-graded,
trace silt, light brown to beige, wet

Cleaned out boring with water at ~18 ft
bgs

18.3 - 20.0
FILL - (SP) SAND, fine, poorly-graded,
grayish-brown, clay stringers, some
Boiler Slag, trace Fly Ash, wet

Piece of wood at 19.2 ft. bgs.
20.0 - 21.5
FILL - (SP) SAND, fine, poorly-graded,
trace gravel, grayish-brown to brown,
some Boiler Slag, wet
21.5 - 22.0
FILL - SLAG and ASH - Boiler Slag and
Fly Ash, gray, wet
22.0 - 24.0
FILL - ASH, trace sand, fine,
greenish-brown to dark gray, some
Boiler Slag, wet
24.0 - 25.8
FILL - SLAG and ASH - Boiler Slag and
Fly Ash, black, wet

25.8 - 26.0
FILL - (SP) SAND, fine, poorly-graded,
trace silt, gray, wet

Boring completed at 26.0 ft

Bentonite
grout mix

0-16 ft-bgs

Bentonite
chips 16-18

ft-bgs

Filter Pack #5
Sand 18-25

ft-bgs
2" PVC

Screen slot
0.010 20-25

ft-bgs

2 -2 -5 -6
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SHEET 1 of  1

DRILL METHOD:  Hollow-stem auger
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RECORD OF BOREHOLE GAMW-08

SAMPLESSOIL PROFILE
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MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

GAMW-08

GAMW-08
 Borehole Diameter: 2

inch 0-25 ft-bgs
WELL CASING
 Interval: 0-25
 Material: Schedule 40

PVC
 Diameter: 2" OD 1.88"

ID
 Joint Type: Flush thread
WELL SCREEN
 Interval: 20-25
 Material: SCH 40 PVC
 Diameter: 2" OD 1.88"

ID
 Slot Size: 0.010"
 End Cap: PVC
FILTER PACK
 Interval: 18-25
 Type: # 5 Sand
 Quantity: 125 lbs
FILTER PACK SEAL
 Interval: 16-18
 Type: Bentonite Pellets
 Quantity: 25 lbs
ANNULUS SEAL
 Interval: 0-16
 Type: Concrete
 Quantity: 100 lbs

DRILL RIG:  CME 75
DATE STARTED:  6/17/15
DATE COMPLETED:  6/18/15
WEATHER:  Overcast

PROJECT:  NIPSCO Michigan City
PROJECT NUMBER:  123-87460
DRILLED DEPTH:  26.0 ft
AZIMUTH:  N/A
LOCATION:  Michigan City, ID
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DATUM:  Indiana West Zone NAD 83
COORDS:  N: 2,356,688.4   E: 2,998,994.1
GS ELEVATION:  609.5 ft
TOC ELEVATION:  612.1 ft
TEMPERATURE:  60 F

LOG SCALE:  1 in = 4 ft
DRILLING COMPANY:  Earth Exploration
DRILLER:  Craig Nielsen

GA INSPECTOR: JSP 
PREPARED BY: CEM 
CHECKED BY:  CEM

A
A

 B
O

R
E

H
O

LE
 R

E
C

O
R

D
  N

IP
S

C
O

 M
IC

H
IG

A
N

 C
IT

Y
 0

6-
16

-2
01

5 
- 

0
8 

09
 U

P
D

A
T

E
.G

P
J 

 G
O

LD
E

R
 N

J-
P

A
 0

5-
24

-0
6.

G
D

T
  2

/1
/1

6

BLOWS
per  6 in N

140 lb hammer
30 inch drop

ELEV.

G
R

A
P

H
IC

LO
G

P
ID

 (
pp

m
)

U
S

C
S

N
U

M
B

E
R

DEPTH
(ft)

T
Y

P
E

605

600

595

590

585

580

Dec
om

miss
ion

ed



 0.4 
2.0
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0.0 - 2.0
FILL- SLAG and ASH - Fly Ash and
Steel Slag ~1.5 ft thick, black, dry

2.0 - 5.9
FILL - (SP) SAND, fine, poorly-graded,
trace silt, light brown to tan, few flecks
of Boiler Slag, dry

5.9 - 6.0
FILL - (SP) SAND, fine, poorly-graded,
brown, some Boiler Slag, moist
6.0 - 6.2
FILL - (SP) SAND, fine, poorly-graded,
trace gravel, angular, brown, few flecks
of Boiler Slag, moist
6.2 - 8.0
FILL - (SP) SAND, fine, poorly-graded,
trace silt, light brown to tan, few flecks
of Boiler Slag, moist
8.0 - 9.5
FILL - (SP) SAND, fine, poorly-graded,
trace gravel, angular, light brown to tan,
trace Boiler Slag, moist
9.5 - 10.0
FILL - (SP) SAND and FLY ASH, fine,
poorly-graded, brown, streaks of tan
sand, moist
10.0 - 11.3
FILL - (SP) SAND and FLY ASH, fine,
poorly-graded, brown, moist
11.3 - 12.0
FILL - (SP) SAND, fine, poorly-graded,
brown to tan, some brown Fly Ash,
gravel pieces on bottom of core, moist
12.0 - 14.0
FILL - (SP) SAND, fine, poorly-graded,
brown to tan, some brown Fly Ash, clay
stringers at 12.1 and 13.7 ft-bgs, moist
14.0 - 16.0
FILL - (SP) SAND and FLY ASH, fine,
poorly-graded, brown to light brown, wet
16.0 - 17.3
FILL - (SP) SAND and FLY ASH, fine,
poorly-graded, brown to light brown, few
clay stringers, wet
17.3 - 18.0
FILL - (SP) SAND, fine, poorly-graded,
trace gravel, angular, tan, Boiler Slag,
wet

Few flecks of Boiler Slag at 17.3-17.35
ft. bgs.
18.0 - 19.0
FILL - (SP) SAND and FLY ASH, fine,
poorly-graded, trace gravel, brown,
some Boiler Slag, wet
19.0 - 21.0
FILL - (SP) SAND, fine, poorly-graded,
tan, trace Boiler Slag, wet
21.0 - 23.0
FILL - (SP) SAND, fine, poorly-graded,
trace gravel, tan, few flecks of Boiler
Slag, wet

Washed out the borehole at 22 ft. bgs.
23.0 - 25.6
FILL - (SP) SAND, fine, poorly-graded,
trace silt, tan, wet
25.6 - 26.0
FILL - (SP) SAND, fine, poorly-graded,
trace gravel, gray, Boiler Slag, wet

Boring completed at 26.0 ft

Grout 0-16
ft-bgs

Bentonite
chips 16-18

ft-bgs

Filter Pack #5
Sand 18-25

ft-bgs
2" PVC

Screen slot
0.010 20-25

ft-bgs
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SHEET 1 of  1

DRILL METHOD:  Hollow-stem auger
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RECORD OF BOREHOLE GAMW-09

SAMPLESSOIL PROFILE
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MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

GAMW-09

GAMW-09
 Borehole Diameter: 2

inch 0-25 ft-bgs
WELL CASING
 Interval: 0-25
 Material: Schedule 40

PVC
 Diameter: 2" OD 1.88"

ID
 Joint Type: Flush thread
WELL SCREEN
 Interval: 20-25
 Material: SCH 40 PVC
 Diameter: 2" OD 1.88"

ID
 Slot Size: 0.010"
 End Cap: PVC
FILTER PACK
 Interval: 18-25
 Type: # 5 Sand
 Quantity: 150 lbs
FILTER PACK SEAL
 Interval: 16-18
 Type: Bentonite Pellets
 Quantity: 25 lbs
ANNULUS SEAL
 Interval: 0-16
 Type: Concrete
 Quantity: 100 lbs

DRILL RIG:  CME 75
DATE STARTED:  6/17/15
DATE COMPLETED:  6/17/15
WEATHER:  Overcast

PROJECT:  NIPSCO Michigan City
PROJECT NUMBER:  123-87460
DRILLED DEPTH:  26.0 ft
AZIMUTH:  N/A
LOCATION:  Michigan City, ID
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DATUM:  Indiana West Zone NAD 83
COORDS:  N: 2,356,462.0   E: 2,998,790.0
GS ELEVATION:  610.3 ft
TOC ELEVATION:  613.2 ft
TEMPERATURE:  70 F

LOG SCALE:  1 in = 4 ft
DRILLING COMPANY:  Earth Exploration
DRILLER:  Craig Nielsen

GA INSPECTOR: JSP 
PREPARED BY: CEM 
CHECKED BY:  CEM
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1

2

3

Bentonite grout mix
0-6 ft-bgs

Bentonite chips 6-8
ft-bgs

Filter Pack #5 Sand
8-15 ft-bgs

2 PVC Screen slot
0.010 10-15 ft-bgs

SS

SS

SS

0-1.6': GRAVEL, trace limestone, trace
boiler slag, angular, well-graded;
grey; non-cohesive, dry, loose. (FILL)

1.6-2': SAND, trace boiler slag, fine to
medium, poorly-graded; light brown;
non-cohesive, dry, loose. (FILL)

SPTs (4-3-3-4)

5-6.2': GRAVEL, angular, well-graded;
grey; non-cohesive, moist, compact.
(FILL)

6.2-6.75': SAND, trace boiler slag, fine
to medium, poorly-graded; light
brown; non-cohesive, moist,
compact. (FILL)

6.75-7': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, wet, compact. (FILL)

SPTs (7-5-5-4)

10-11': FLY ASH; wet. (FILL)
11-11.25': GRAVEL, trace limestone,

angular, well-graded; grey;
non-cohesive, wet, compact. (FILL)

11.25-12': SAND, trace boiler slag, fine
to medium, poorly-graded; grey;
non-cohesive, wet, compact. (FILL)

SPTs (7-7-5-4)

1.25 / 2

1.5 / 2

1.3 / 2

FILL- grey GRAVEL, light brown
fine to medium SAND, FLY
ASH, trace boiler slag, trace
limestone
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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: 2357307.653  E: 2999232.385
GROUND SURFACE ELEV.: 591.13
TOP OF CASING ELEV.: 594.24
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/14/2016
END DATE/TIME: 6/14/2016

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

BOREHOLE LOG: GAMW-10

Fill (made ground)
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1

2

3

Bentonite grout mix
0-6 ft-bgs

Bentonite chips 6-8
ft-bgs

Filter Pack #5 Sand
8-15 ft-bgs

2 PVC Screen slot
0.010 10-15 ft-bgs

SS

SS

SS

0-0.3': TOPSOIL, boiler slag; dry,
compact. (FILL)

0.3-1.3': GRAVEL, boiler slag, angular,
well-graded; grey; non-cohesive, dry,
compact. (FILL)

1.3-2': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, dry, compact. (FILL)

SPTs (13-8-5-5)

5-5.2': BOILER SLAG; compact. (FILL)
5.2-5.6': BOILER SLAG, fly ash, some

light brown medium poorly-graded
sand; non-cohesive, dry, compact.
(FILL)

5.6-6': BOILER SLAG, some dark
brown medium poorly-graded sand;
non-cohesive, dry, compact. (FILL)

6-6.4': BOILER SLAG, some grey
angular well-graded gravel;
non-cohesive, moist, compact. (FILL)

6.4-6.8': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, moist, compact. (FILL)

6.8-7': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, wet, compact. (FILL)

SPTs (13-15-8-6)
10-10.7': BOILER SLAG, fine to

medium; wet, loose. (FILL)
10.7-11': BOILER SLAG and GRAVEL,

angular, well-graded; grey,
non-cohesive, wet, loose. (FILL)

11-12': BOILER SLAG, medium to
coarse; wet, loose. (FILL)

SPTs (5-4-3-3)

2 / 2

2 / 2

1.7 / 2

FILL- BOILER SLAG, light brown
fine to medium SAND, grey
GRAVEL, FLY ASH
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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: 2357291.393  E: 2999387.035
GROUND SURFACE ELEV.: 591.60
TOP OF CASING ELEV.: 594.26
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/14/2016
END DATE/TIME: 6/14/2016

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

BOREHOLE LOG: GAMW-11

Fill (made ground)
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1

2

3

Bentonite grout mix
0-6 ft-bgs

Bentonite chips 6-8
ft-bgs

Filter Pack #5 Sand
8-15 ft-bgs

2 PVC Screen slot
0.010 10-15 ft-bgs

SS

SS

SS

0-2': ORGANICS, boiler slag, trace fly
ash; dry, compact. (FILL)

SPTs (5-7-4-5)

5-6.5': BOILER SLAG, fine to coarse;
dry, loose. (FILL)

6.5-7': SAND, trace boiler slag, fine to
medium, poorly-graded; light brown;
non-cohesive, moist, loose. (FILL)

SPTs (4-4-4-4)

10-10.4': SAND and BOILER SLAG,
fine to medium, poorly-graded; dark
brown; non-cohesive, wet, loose.
(FILL)

10.4-11': BOILER SLAG; loose. (FILL)
11-11.4': SAND, trace boiler slag, fine

to medium, poorly-graded; dark
brown; non-cohesive, wet, loose.
(FILL)

11.4-12': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, wet, loose. (SP)

SPTs (4-4-3-2)

1.8 / 2

2 / 2

1.8 / 2

FILL- BOILER SLAG, light to dark
brown fine to medium SAND

light 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: 2356783.524  E: 2999184.546
GROUND SURFACE ELEV.: 597.73
TOP OF CASING ELEV.: 600.79
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/14/2016
END DATE/TIME: 6/14/2016

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

BOREHOLE LOG: GAMW-12

Fill (made ground) USCS Poorly-graded Sand
(SP)
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1

2

3

4

5

Bentonite grout mix
0-15 ft-bgs

Bentonite chips 15-17
ft-bgs

Filter Pack #5 Sand
17-24 ft-bgs

2 PVC Screen slot
0.010 19-24 ft-bgs

SS

SS

SS

SS

SS

0-2': SAND, trace gravel, fine to
medium, poorly-graded; light brown;
non-cohesive, dry, loose. (FILL)

SPTs (4-3-2-2)

5-5.9': GRAVEL, angular, well-graded;
grey; non-cohesive, dry, loose. (FILL)

5.9-7': SAND, trace gravel, fine to
medium, poorly-graded; light brown;
non-cohesive, moist, loose. (FILL)

SPTs (3-5-4-4)

10-10.4': GRAVEL, angular,
well-graded; dark grey;
non-cohesive, dry, compact. (FILL)

10.4-11': SAND, some grey angular
well-graded gravel, fine to medium,
poorly-graded; light brown;
non-cohesive, dry, compact. (FILL)

11-12': SAND, trace gravel, fine to
medium, poorly-graded; light brown;
non-cohesive, moist, compact. (FILL)

SPTs (5-6-6-5)

15-15.9': SAND, some grey angular
well-graded dry gravel, fine to
medium, poorly-graded; light brown;
non-cohesive, moist, loose. (FILL)

15.9-17': SAND, trace gravel, fine to
medium, poorly-graded; light brown;
non-cohesive, wet, loose. (FILL)

SPTs (5-3-2-2)

20-20.3': SAND, some grey angular
well-graded dry gravel, fine to
medium, poorly-graded; light brown;
non-cohesive, moist, very loose.
(FILL)

20.3-22': SAND, trace boiler slag, fine
to medium, poorly-graded; light
brown to dark brown; non-cohesive,
wet, very loose. (FILL)

SPTs (1-2-1-2)

0.9 / 2

1.4 / 2

2 / 2

1.7 / 2

2 / 2

FILL- grey GRAVEL, light to dark
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: 2356952.219  E: 2998955.024
GROUND SURFACE ELEV.: 609.32
TOP OF CASING ELEV.: 612.22
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/13/2016
END DATE/TIME: 6/13/2016

PROJECT: NIPSCO Michigan City
PROJECT NO.: 164-8171
HOLE DEPTH: 24
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-13

Fill (made ground)

605.0

600.0
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1

2

3

4

5

Bentonite grout mix
0-15 ft-bgs

Bentonite chips 15-17
ft-bgs

Filter Pack #5 Sand
17-24 ft-bgs

2 PVC Screen slot
0.010 19-24 ft-bgs

SS

SS

SS

SS

SS

0-1.5': GRAVEL, angular, well-graded;
grey; non-cohesive, dry, compact.
(FILL)

1.5-2': SAND, trace boiler slag, fine to
medium, poorly-graded; light brown;
non-cohesive, dry, compact. (FILL)

SPTs (15-7-7-4)

5-6.3': GRAVEL, angular, well-graded;
grey; non-cohesive, dry, loose. (FILL)

6.3-7': SAND, trace boiler slag, fine to
medium, poorly-graded; light brown;
non-cohesive, moist, loose. (FILL)

SPTs (5-5-4-4)

10-10.75': GRAVEL, angular,
well-graded; grey; non-cohesive, dry,
very loose. (FILL)

10.75-12': SAND, trace fly ash/ boiler
slag, fine to medium, poorly-graded;
light brown; non-cohesive, moist,
very loose. (FILL)

SPTs (1-1-1-2)

15-16.2': GRAVEL, angular,
well-graded; grey; non-cohesive, dry,
loose. (FILL)

16.2-17': SAND, trace fly ash/ boiler
slag, clay lenses, fine to medium,
poorly-graded; light brown;
non-cohesive, moist, loose. (FILL)

SPTs (2-3-3-4)

20-20.6': GRAVEL, angular,
well-graded; grey; non-cohesive, dry,
loose. (FILL)

20.6-21.4': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, moist, loose. (SP)

21.4-22': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, wet, loose. (SP)

SPTs (3-4-2-4)

1.6 / 2

1.2 / 2

1.6 / 2

1.5 / 2

2 / 2

FILL- grey GRAVEL, light brown
fine to medium SAND, FLY
ASH, BOILER SLAG

light 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: 2357028.658  E: 2998809.049
GROUND SURFACE ELEV.: 609.71
TOP OF CASING ELEV.: 612.66
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/13/2016
END DATE/TIME: 6/13/2016

PROJECT: NIPSCO Michigan City
PROJECT NO.: 164-8171
HOLE DEPTH: 24
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-14

Fill (made ground) USCS Poorly-graded Sand
(SP)
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1

2

3

4

5

Bentonite grout mix
0-15 ft-bgs

Bentonite chips 15-17
ft-bgs

Filter Pack #5 Sand
17-24 ft-bgs

2 PVC Screen slot
0.010 19-24 ft-bgs

SS

SS

SS

SS

SS

0-1.1': GRAVEL, angular, well-graded;
grey; non-cohesive, dry, loose. (FILL)

1.1-2': SAND, trace boiler slag, fine to
medium, poorly-graded; light brown;
non-cohesive, moist, loose. (FILL)

SPTs (3-4-4-5)

5-6.1': GRAVEL, angular, well-graded;
grey; non-cohesive, dry, loose. (FILL)

6.1-7': SAND, trace boiler slag, fine to
medium, poorly-graded; light brown;
non-cohesive, moist, loose. (FILL)

SPTs (7-4-5-5)

10-11.2': GRAVEL, angular,
well-graded; grey; non-cohesive, dry,
loose. (FILL)

11.2-12': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, moist, loose. (SP)

SPTs (3-2-4-2)

15-17': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, moist, loose. (SP)

SPTs (4-2-3-2)

20-22': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, wet, very loose. (SP)

SPTs (2-2-2-4)

1.1 / 2

1.6 / 2

1.1 / 2

1.1 / 2

1.1 / 2

FILL- grey GRAVEL, light brown
fine to medium SAND, BOILER
SLAG

light 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: 2356911.347  E: 2998738.385
GROUND SURFACE ELEV.: 610.01
TOP OF CASING ELEV.: 613.08
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/13/2016
END DATE/TIME: 6/13/2016

PROJECT: NIPSCO Michigan City
PROJECT NO.: 164-8171
HOLE DEPTH: 24
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-15

Fill (made ground) USCS Poorly-graded Sand
(SP)
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1

2

3

4

5

Bentonite grout mix
0-16 ft-bgs

Bentonite chips 16-18
ft-bgs

Filter Pack #5 Sand
18-25 ft-bgs

2 PVC Screen slot
0.010 20-25 ft-bgs

SS

SS

SS

SS

SS

0-2': GRAVEL, angular, well-graded;
grey; non-cohesive, dry, loose. (FILL)

SPTs (2-3-4-3)

5-6.2': GRAVEL, angular, well-graded;
grey; non-cohesive, dry, compact.
(FILL)

6.2-7': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, moist, compact. (FILL)

SPTs (5-7-7-4)

10-11.2': GRAVEL, angular,
well-graded; grey; non-cohesive, dry,
loose. (FILL)

11.2-12': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, moist, loose. (SP)

SPTs (8-4-4-3)

15-16': SAND, some grey angular
well-graded gravel, fine to medium,
poorly-graded; light brown;
non-cohesive, moist, compact. (SP)

16-17': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, moist, compact. (SP)

SPTs (10-5-6-4)

20-21.6': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, moist, compact. (SP)

21.6-22': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, wet, compact. (SP)

SPTs (12-10-8-6)

0.8 / 2

2 / 2

1.6 / 2

2 / 2

1.6 / 2

FILL- grey GRAVEL, light brown
fine to medium SAND

light brown fine to medium SAND

light brown fine to medium
SAND, some grey gravel

light 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: 2356660.834  E: 2998645.088
GROUND SURFACE ELEV.: 610.21
TOP OF CASING ELEV.: 613.29
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/13/2016
END DATE/TIME: 6/13/2016

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

BOREHOLE LOG: GAMW-16

Fill (made ground) USCS Poorly-graded Sand
(SP)
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1

2

3

4

5

Bentonite grout mix
0-16 ft-bgs

Bentonite chips 16-18
ft-bgs

Filter Pack #5 Sand
18-25 ft-bgs

2 PVC Screen slot
0.010 20-25 ft-bgs

SS

SS

SS

SS

SS

0-2': GRAVEL, angular, well-graded;
grey; non-cohesive, dry, loose. (FILL)

SPTs (3-3-3-3)

5-6.4': GRAVEL, trace light brown
sand, angular, well-graded; grey;
non-cohesive, dry, loose. (FILL)

6.4-7': SAND, medium, poorly-graded;
light brown; non-cohesive, dry, loose.
(FILL)

SPTs (4-5-5-6)

10-10.9': GRAVEL, some very soft
moist w<PL clay, angular,
well-graded; grey; non-cohesive, dry,
loose. (FILL)

10.9-12': SAND, trace gravel, medium,
poorly-graded; light brown;
non-cohesive, moist, loose. (FILL)

SPTs (4-3-4-5)

15-17': SAND, trace grey clay, trace fly
ash, medium, poorly-graded; light
brown; non-cohesive, moist,
compact. (FILL)

SPTs (5-5-7-6)

20-22': SAND, trace tan to brown
gravel, medium, poorly-graded; light
brown; non-cohesive, wet, loose.
(FILL)

SPTs (4-4-4-4)

1.2 / 2

1.4 / 2

1.4 / 2

1.3 / 2

1.5 / 2

FILL- grey GRAVEL, light brown
medium SAND, grey CLAY,
FLY ASH
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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: 2356545.142  E: 2998707.756
GROUND SURFACE ELEV.: 610.18
TOP OF CASING ELEV.: 613.41
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/10/2016
END DATE/TIME: 6/10/2016

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

BOREHOLE LOG: GAMW-17

Fill (made ground)
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1

2

3

Bentonite grout mix
0-1 ft-bgs

Bentonite chips 1-3
ft-bgs

Filter Pack #5 Sand
3-15 ft-bgs

2 PVC Screen slot
0.010 5-15 ft-bgs

SS

SS

SS

0-2': ORGANICS, topsoil, trace light
brown sand, trace boiler slag; loose.
(FILL)

SPTs (7-5-2-2)

5-6.25': ORGANICS and Gravel,
angular, well-graded; grey; trace
brown sand, trace limestone;
non-cohesive, dry, compact. (FILL)

6.25-7': SAND, trace gravel, fly ash/
boiler slag, clay lenses, medium,
well-graded; dark brown;
non-cohesive, dry, compact. (FILL)

SPTs (6-6-9-10)

10-10.8': ORGANICS, topsoil, trace
boiler slag; loose. (FILL)

10.8-11.5': SAND, trace gravel, fly ash/
boiler slag, clay lenses, medium,
well-graded; light brown to dark
brown; non-cohesive, moist, loose.
(FILL)

11.5-12': SAND, fine to medium,
poorly-graded; light brown;
non-cohesive, wet, loose. (SP)

SPTs (6-4-5-6)

1.2 / 2

1.3 / 2

1.7 / 2

FILL- ORGANICS, grey Gravel,
light to dark brown medium
SAND, grey CLAY, FLY ASH,
BOILER SLAG

light 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: 2356557.595  E: 2999093.252
GROUND SURFACE ELEV.: 600.44
TOP OF CASING ELEV.: 603.36
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/14/2016
END DATE/TIME: 6/14/2016

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

BOREHOLE LOG: GAMW-18

Fill (made ground) USCS Poorly-graded Sand
(SP)
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1

2

3

4

Bentonite grout mix
0-5 ft-bgs

Bentonite chips 5-7
ft-bgs

Filter Pack #5 Sand
7-19 ft-bgs

2 PVC Screen slot
0.010 9-19 ft-bgs

SS

SS

SS

SS

0-1.2': COAL; black; loose. (FILL)
1.2-1.5': SAND, fine to medium,

well-graded; light brown to black;
non-cohesive, dry, loose. (FILL)

1.5-2': SAND, trace organics, fine to
medium, poorly-graded; light brown;
non-cohesive, dry, loose. (FILL)

SPTs (5-5-3-4)

5-6': COAL; black; loose. (FILL)
6-7': SAND, trace boiler slag, coal

lenses, fine to medium, well-graded;
non-cohesive, moist, loose. (FILL)

SPTs (3-4-4-4)

10-11': COAL, some light tan angular
well-graded gravel, granite, trace
sand; black; non-cohesive, moist,
loose. (FILL)

11-12': SAND, trace coal, highly
oxidized, fine to medium,
poorly-graded; orange to light brown;
non-cohesive, wet, loose. (FILL)

SPTs (3-4-4-4)

15-15.5': COAL, some light tan angular
well-graded gravel, granite, trace
sand; black; non-cohesive, moist,
loose. (FILL)

15.5-15.9': COAL, dark brown to black
fine to medium poorly-graded sand;
black; non-cohesive, wet, loose.
(FILL)

15.9-16.2': SAND, trace coal, highly
oxidized, fine to medium,
poorly-graded; orange to light brown;
non-cohesive, wet, loose. (FILL)

16.2-17': SAND, fine to medium,
poorly-graded; grey; non-cohesive,
wet, loose. (SP)

SPTs (7-4-3-3)

2 / 2

2 / 2

1.75 / 2

2 / 2

FILL- black COAL, orange to
black fine to medium SAND,
light tan GRAVEL, trace boiler
slag

grey 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: 2355964.51  E: 2999263.167
GROUND SURFACE ELEV.: 603.49
TOP OF CASING ELEV.: 606.51
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/14/2016
END DATE/TIME: 6/14/2016

PROJECT: NIPSCO Michigan City
PROJECT NO.: 164-8171
HOLE DEPTH: 19
DEPTH TO BEDROCK:

BOREHOLE LOG: GAMW-19

Fill (made ground) USCS Poorly-graded Sand
(SP)
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1

2

3

4

5

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 15-25 ft-bgs

SS

SS

SS

SS

SS

0-1': SAND, some boiler slag, fine,
poorly-graded; dark brown;
non-cohesive, dry, loose. (FILL)

1-1.2': FLY ASH; black; non-cohesive,
dry, loose. (FILL)

1.2-1.5': SAND, some boiler slag, fine,
poorly-graded; brown; non-cohesive,
dry, loose. (FILL)

1.5-2': SAND, little boiler slag, fine,
poorly-graded; orangish tan;
non-cohesive, moist, loose. (FILL)

SPTs (2-3-3-6)

5.5-6.1': SLOUGH, compact. (FILL)
6.1-7': SAND, some boiler slag, fine,

poorly-graded; brown; non-cohesive,
dry, compact. (FILL)

SPTs (8-6-6-6)

10-11.7': SAND, fine; orangish tan;
non-cohesive, moist, loose. (FILL)

11.7-12': SAND, fine; orangish tan;
non-cohesive, wet, loose. (FILL)

SPTs (2-2-2-3)

15-17': SAND, trace boiler slag, fine,
poorly-graded; tan; non-cohesive,
saturated, very loose. (FILL)

SPTs (1-1-1-1)

20-20.75': SAND, little boiler slag, fine,
poorly-graded; brown; non-cohesive,
moist, loose. (FILL)

20.75-21.2': SHALE; black; cohesive,
dry, firm. (SHALE)

21.2-22': SILTY CLAY/LOAM; grey;
cohesive, moist, firm. (CL)

SPTs (1-3-4-6)

1.25 / 2

1.5 / 2

1.4 / 2

1.5 / 2

2 / 2

FILL- black FLY ASH, grey
GRAVEL, orangish tan to dark
brown fine SAND, SLOUGH,
BOILER SLAG

black SHALE
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Earth Exploration

DRILLER:  John

DRILL RIG:  CME 55

LOGGED BY:  DSD

CHECKED BY:  JMR

DATE:  3/22/17

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2355477.313  E: 2998040.968
GROUND SURFACE ELEV.: 603.39
TOP OF CASING ELEV.: 606.01
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/14/2016
END DATE/TIME: 6/14/2016

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

BOREHOLE LOG: GAMW-20

Fill (made ground) Shale
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1

2

3

Bentonite grout mix
0-1 ft-bgs

Bentonite chips 1-3
ft-bgs

Filter Pack #5 Sand
3-15 ft-bgs

2 PVC Screen slot
0.010 5-15 ft-bgs

SS

SS

SS

0-1.1': fine SAND and medium to
coarse subrounded GRAVEL,
poorly-graded; tan; non-cohesive,
compact. (FILL)

1.1-2': SAND, fine; tan; non-cohesive,
moist, compact. (FILL)

SPTs (2-5-10-10)

5-6': fine SAND and fine to coarse
subrounded GRAVEL; orange;
non-cohesive, moist, loose. (FILL)

6-6.6': SAND and PEAT, some
organics, fine; dark grey;
non-cohesive, moist, loose. (FILL)

6.6-7': SAND and BOILER SLAG, fine,
poorly-graded; brown; non-cohesive,
wet, loose. (FILL)

SPTs (3-1-5-6)

10-10.7': fine SAND and coarse angular
GRAVEL, well-graded; brown;
non-cohesive, wet, very loose. (FILL)

10.7-10.75': PEAT, some organics;
grey; cohesive, wet, very soft. (FILL)

10.75-10.9': BOILER SLAG;
non-cohesive, wet, very loose. (FILL)

10.9-12': FLY ASH; grey; cohesive,
saturated, very soft. (FILL)

SPTs (4-1-1-1)

1.2 / 2

1.6 / 2

1.7 / 2

FILL- grey FLY ASH, GRAVEL,
tan to dark grey fine SAND,
grey PEAT, BOILER SLAG
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Earth Exploration

DRILLER:  John

DRILL RIG:  CME 55

LOGGED BY:  DSD

CHECKED BY:  JMR

DATE:  3/22/17

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2358651.021  E: 2999731.589
GROUND SURFACE ELEV.: 588.41
TOP OF CASING ELEV.: 591.17
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/14/2016
END DATE/TIME: 6/14/2016

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

BOREHOLE LOG: GAMW-21

Fill (made ground)
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1

2

3

Bentonite grout mix
0-1 ft-bgs

Bentonite chips 1-3
ft-bgs

Filter Pack #5 Sand
3-15 ft-bgs

2 PVC Screen slot
0.010 5-15 ft-bgs

SS

SS

SS

0-1.2': fine rounded GRAVEL and fine
SAND, little silt, poorly-graded; grey;
non-cohesive, moist, compact. (FILL)

1.2-1.75': No Recovery.
1.75-2': SAND, some gravel, little boiler

slag, fine to medium, poorly-graded;
grey; non-cohesive, moist, compact.
(FILL)

SPTs (3-7-6-6)

6-6.5': fine SAND and medium rounded
GRAVEL, poorly-graded; grey and
brown; non-cohesive, moist, loose.
(FILL)

6.5-6.75': CLAY, some boiler slag,
some brick fragments, little fine sand;
dark grey; cohesive, moist, firm.
(FILL)

6.75-7': CLAYEY SAND, fine,
poorly-graded; grey; non-cohesive,
wet, loose. (FILL)

SPTs (2-2-3-1)

10-10.25': sandy CLAY, some fine to
medium angular gravel, trace boiler
slag, poorly-graded; grey; cohesive,
wet, soft. (FILL)

10.25-10.4': CLAY, some fine
poorly-graded sand; grey; cohesive,
wet, soft. (FILL)

10.4-12': SAND, some fine rounded
gravel. fine to medium,
poorly-graded; brown; non-cohesive,
saturated, very loose. (SP)

SPTs (2-1-1-1)

0.5 / 2

1 / 2

2 / 2

FILL- grey to brown, fine to
medium SAND, grey GRAVEL,
grey CLAY, BOILER SLAG

light brown fine to medium
SAND, some fine 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:  John

DRILL RIG:  CME 55

LOGGED BY:  DSD

CHECKED BY:  JMR

DATE:  3/22/17

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2358636.506  E: 3000180.185
GROUND SURFACE ELEV.: 588.50
TOP OF CASING ELEV.: 591.42
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/14/2016
END DATE/TIME: 6/14/2016

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

BOREHOLE LOG: GAMW-22

USCS Poorly-graded
Gravel (GP)

USCS Poorly-graded Sand
(SP)
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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

SS

SS

SS

SS

SS

0-1.4': LIMESTONE, crushed;
non-cohesive, moist, compact. (FILL)

1.4-2': BOILER SLAG, trace organics;
non-cohesive, dry, compact. (FILL)

SPTs (10-8-7-13)

5-5.4': BOILER SLAG, some
poorly-graded sand; non-cohesive,
moist, compact. (FILL)

5.4-5.75': LIMESTONE, crushed;
non-cohesive, dry, compact. (FILL)

5.75-6.4': BOILER SLAG;
non-cohesive, dry, compact. (FILL)

6.4-7': SAND, fine; orange-tan,
non-cohesive, moist, compact. (FILL)

SPTs (6-10-12-12)

10-10.6': BOILER SLAG, trace
organics; non-cohesive, moist,
compact. (FILL)

10.6-11': SAND, little boiler slag, fine,
poorly-graded; orange-tan,
non-cohesive, moist, compact. (FILL)

11-12': SAND, fine; orange,
non-cohesive, moist, compact. (FILL)

SPTs (17-7-10-13)

15-16': SAND, some peat, fine
poorly-graded; orange;
non-cohesive, wet, very loose. (FILL)

16-16.6': SAND, fine; tan;
non-cohesive, wet, very loose. (FILL)

16.6-16.8': SAND and PEAT, trace
organics, fine; poorly-graded; grey;
non-cohesive, wet, very loose. (FILL)

16.8-17': SILTY CLAY/ LOAM; grey;
non-cohesive, wet, very loose. (FILL)

SPTs (20-1-2-1)

20-20.8': SAND, trace boiler slag, fine;
well-graded; orange-grey;
non-cohesive, saturated, loose.
(FILL)

20.8-21.3': SILTY CLAY/ LOAM; grey;
cohesive, wet, firm. (FILL)

21.3-22': SAND, fine to medium,
poorly-graded; grey; non-cohesive,
saturated, loose. (SP)

SPTs (7-3-5-4)

1.2 / 2

2 / 2

2 / 2

1.75 / 2

2 / 2

FILL- crushed LIMESTONE,
BOILER SLAG, orange-tan fine
SAND, PEAT, grey SILTY
CLAY

grey fine to medium SAND
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Earth Exploration

DRILLER:  Barry

DRILL RIG:  CME 55

LOGGED BY:  DSD

CHECKED BY:  JMR

DATE:  3/22/17

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2355511.943  E: 2998687.042
GROUND SURFACE ELEV.: 605.58
TOP OF CASING ELEV.: 608.48
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: Hollow-stem auger
CORING METHOD:
DRILL RIG: CME 55
START DATE/TIME: 6/15/2016
END DATE/TIME: 6/15/2016

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

BOREHOLE LOG: MW-41R

Fill (made ground) USCS Poorly-graded Sand
(SP)
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MONITORING WELL GMMW-1
NIPSCO

Michigan City, Indiana

Project No,: CJ0401.001.003

Logged by: Laura Craven

Drilling Co.: Rock and Soil
Driller: Mike Swanson

Date Drilled: December 7, 1994

Drilling Method: 4-1/4 inch dla. HSA

Sampling Method: 2-inch die, split spoon
Surface Elev.: 610.74

Measuring Pt. Elev.: 612,84

Ql

Ql
c,
<..l
c:
a

-

r

l--

WELL DIAGRAM

r

GENERALIZED DESCRIPTION

At 16 to 18 f t., sand contains trace coarse, rounded

gravel.

Gray, moist, coarse to fine GRAVEL and SAND (FILL),

Coarse to fine gravel surface,

Tan, moist, loose to medium dense, fine SAND, poorly graded,

rounded to subrourideo.

-

-

<Il
<Il
<1J
U
o

(f)

<Il
OJ
0.
E
<1J

(f)

E
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::;:
>
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0,0

0,0

0,0

23

31

17

18

18

43

26

5- 16

10-

15- 20

12

20-
10

59

25- 50

-

-

Sand is wet at 19,0 ft.

At 25,25 to 25,5 tt., gray moist, very stiff clay, some silt. 1 -

-sc
<..l
C1J

~ -
c:
C1J
V)

-

End of Boring at 26 Feet.

30- -

File: a:\gfgs\gmmw-/Jog Page I of I



MONITORING WELL GMMW-2
NIPS CO

tvlichigan City, Indiana

Project No.: ClO401.001.003 Date Drilled: December 7, 1994

Logged by: Laura Craven Drilling Method: 4 -1/ 4 inch dia. HSA

Drilling Co.: Rock and Soil Sampling Method: 2-inch dia. split spoon
Driller: Mike Swanson Surface Elev.: 594.52

Measuring Pt. Elev.: 597.03

E OJ GENERALIZED DESCRIPTION WELL DIAGRAM
</)

0 if>

..c- ~ Q. OJ -' </) c---
~a:; --- .9 ro

</) a. u u

r
-Q. OJ

3: E E ~QJ~

D- o ::;: (lJ Q. '0 Q.l
iIi > UJ ro

UJ -,
0 (D l.>

c:
0

~.

~
~

60 0.0
Gray, moist, coar se to fine gravel-sized and sand-sized FILL

I tl
or popcorn ash: porous.

~I55 0.0
:::;
0

C)

I
~

"t

~
~

SP r .c:l:J

5- Brown, wet SAND, fine, loose to medium dense, little to trace
l.>::;" c: -9 0.0 V)Cl... 0

coarse sand-sized black bottom ash particles (fill). f" ~
c:

I
Q.l

Sand is saturated at 6 ft.
.Q

27 0.0

~ tI'4 0.0 t tl10- i- ~ ~

3 0.0

f--c:: - ",,'c:
'0

Q.l - l.> 0
Q.l - '0-

9 0.0 ~
-, - Q~l.> -

- V) - 'O.Qr -2l:J - c::
SP Black, saturated, coarse to fine sand-sized BOTTOM ASH. V) ::;,. - '0

15- ioCl... - V)

24 0.0 - - -
C)C) -

1Tan, saturated, fine, medium dense SAND, little to trace bottom C)"t -_.
c:i.c:

..'-
ash particles, coarse sand-sized. l.> ~V)

27 0.0 -
At 14.6 ft., I-inch of black bottom ash, coarse sand to fine

gr avel- sized.

Note: At 14 f l., introduced potable water to prevent sand
22 0.0 from heaving into augers.

20- \ At 16.6 t t., 2-inch seam of bottom ash, coarse sand-sized. r -

End of Boring at 20 Feet.

25- - -

30- i- -

Fife: a:lgIgslgmmw-I.log Page I of I



DATE BEGUN:

FIELD BOREHOLE LOG BOREHOLE ID:

DATE COMPLETED:

LOCATION:

DRILLING CO:

DRILLING METHOD:

DRILLER:

GEOLOGIST:

TOTAL DEPTH:

2999267.9292355980.741 EASTINGNORTHING

2601 Fortune Circle East, Suite 100A

Indianapolis, IN 46241

Phone (317) 713-1700
TOP OF CASING ELEVATION:GROUND SURFACE ELEVATION:
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DESCRIPTION

SITE NAME:

PROJECT NAME:

PROJECT NUMBER:

WELL

LI
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O
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G
Y

U
S
C
S

INSTALLATION

Wood Environment & Infrastructure Solutions, Inc.

WEATHER:

NOTES:

= Water level encountered during drilling * Indicates samples submitted for laboratory analysis NR - No Recovery Page 1 of 3
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22

23

24

25

600

595

590

585

580

75'

SB/MW-110

Sonic

101 Wabash Street, Michigan City, IN 46360

Layne

73°, Sunny

NIPSCO Michigan City Generating Station

MCGS Additional Field Studies

7382183303

07/19/2018 1600

07/20/2018 0945

Kevin Miller

Chad Stolzenbach

606.29'603.32'

Soil sample SB-110_25.0-26.0_071918 was submitted for labortory analysis.

Flush-threaded 2-inch diameter Schedule 40 PVC (10-foot 0.020-inch slot screen), screened 20-30'.

0-5

5-10

10-20

20-30

90

94

100

98

NA

(0.0 - 1.2) FILL: Fine sand, trace coal fragments, loose, well

sorted, dry, strong brown (7.5YR 5/6).

(1.2 - 2.1) FILL: Fine sand, some fine coal dust and coal

fragments, loose, well sorted, dry, very dark brown (10YR

2/2).

(2.1 - 4.5) FILL: Fine sand, trace fine to medium

subrounded gravel, dense, well sorted, moist, strong

brown (7.5YR 4/6).

(4.5 - 5.0) No recovery.

(5.0 - 7.7) FILL: Fine sand, trace fine to medium

subrounded gravel, dense, well sorted, moist, strong

brown (7.5YR 4/6).

(7.7 - 8.2) FILL: Fine CCR, trace coal fragments, metal flakes

throughout, dense, moist, black (10YR 2/1).

(8.2 - 15.8) FILL: Fine sand, medium dense, well sorted,

moist, strong brown (7.5YR 5/6). No recovery from 9.7' to

10'. Change in color after 12' to yellow (10YR 7/6). Wet

after 14.6'. Change in color after 15' to strong brown

(7.5YR 5/6).

(15.8 - 17.1) FILL: Silt, some fine sand, non-cohesive, non-

plastic, soft, wet, very dark grayish brown (10YR 3/2).

(17.1 - 30.0) SP: Fine SAND, trace medium sand, dense, well

sorted, wet, pinkish gray (7.5YR 7/2).

Protective

Stick-up

Casing

Bentonite

Grout

(1-13')

Bentonite

Chips

(13-18')

Sand

(18-30')
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SITE NAME:

PROJECT NAME:

PROJECT NUMBER:

WELL
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INSTALLATION

Wood Environment & Infrastructure Solutions, Inc.

WEATHER:

NOTES:

= Water level encountered during drilling * Indicates samples submitted for laboratory analysis NR - No Recovery Page 2 of 3

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

575

570

565

560

555

75'

SB/MW-110

Sonic

101 Wabash Street, Michigan City, IN 46360

Layne

73°, Sunny

NIPSCO Michigan City Generating Station

MCGS Additional Field Studies

7382183303

07/19/2018 1600

07/20/2018 0945

Kevin Miller

Chad Stolzenbach

606.29'603.32'

Soil sample SB-110_25.0-26.0_071918 was submitted for labortory analysis.

Flush-threaded 2-inch diameter Schedule 40 PVC (10-foot 0.020-inch slot screen), screened 20-30'.

30-40

40-50

100

100

NA

No recovery from 29.8' to 30'.

(30.0 - 43.7) CL: CLAY, trace silt, cohesive, medium

plasticity, ver stiff, wet, brown (7.5YR 4/2).

Lens of fine sand from 39.5' to 40.1'.

(43.7 - 44.6) SP: Silty fine SAND, little clay, very dense, well

sorted, wet, brown (7.5YR 4/2).

(44.6 - 50.0) CL: CLAY, some silt, cohesive, stiff, low

plasticity, wet, brown (7.5YR 5/3).

Soft from 46.7' to 48.8'.

Screen

(20-30')

Bentonite

Chips

(30-75')
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GEOLOGIST:

TOTAL DEPTH:

2999267.9292355980.741 EASTINGNORTHING

2601 Fortune Circle East, Suite 100A

Indianapolis, IN 46241
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SITE NAME:

PROJECT NAME:

PROJECT NUMBER:

WELL
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S

INSTALLATION

Wood Environment & Infrastructure Solutions, Inc.

WEATHER:

NOTES:

= Water level encountered during drilling * Indicates samples submitted for laboratory analysis NR - No Recovery Page 3 of 3
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51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

550

545

540

535

530

75'

SB/MW-110

Sonic

101 Wabash Street, Michigan City, IN 46360

Layne

73°, Sunny

NIPSCO Michigan City Generating Station

MCGS Additional Field Studies

7382183303

07/19/2018 1600

07/20/2018 0945

Kevin Miller

Chad Stolzenbach

606.29'603.32'

Soil sample SB-110_25.0-26.0_071918 was submitted for labortory analysis.

Flush-threaded 2-inch diameter Schedule 40 PVC (10-foot 0.020-inch slot screen), screened 20-30'.

50-60

60-70

70-75

92

100

100

NA

(50.0 - 55.5) CL: CLAY, trace silt, trace angular fine gravel,

cohesive, very stiff, medium plastcity, moist, brown (7.5YR

5/2).

(55.5 - 62.7) SP: Fine SAND, some silt, very dense, well

sorted, moist, light yellowish brown (10YR 6/4).

Increase in silt with depth.

No recovery from 59.2' to 60'.

(62.7 - 75.0) CL: CLAY, trace silt, cohesive, low plasticity,

very stiff, moist, brown (7.5YR 5/2).

End of boring at 75'.

Bentonite

Chips

(30-75')



1

2

3

4

5

6

7

8

9

10

Cement-bentonite
grout mix 0-6.5
ft-bgs

Bentonite chips
6.5-8.5 ft-bgs

Filter Pack #5 Sand
8.5-20 ft-bgs

2" PVC Screen slot
0.010 9.5-19.5
ft-bgs

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

0-1.4': COAL FINES; black;
noncohesive, dry, loose. (FILL)

SPTs (3-3-4-4)

2-3.0': COAL FINES; black;
noncohesive, dry, loose to compact.
(FILL)

3.0-3.4': SAND, fine to medium; orange
to dark orange; noncohesive, dry,
loose to compact. (FILL)

SPTs (1-6-4-3)
4-5.1': SAND, fine to medium; orange,

tan from 4.7 to 4.9'; noncohesive,
dry, compact. (FILL)

SPTs (7-7-6-3)
6-7.3': SAND, fine to medium, lens of

crushed grey rock fragments at 7.0';
light to dark orange and brown;
noncohesive, wet, loose. (FILL)

7.3-7.6': SAND, fine to medium;
orange; noncohesive, wet, loose.
(SP)

SPTs (1-1-4-2)
8-9.6': SAND, fine to medium; orange

to dark orange; noncohesive, wet,
loose. (SP)

SPTs (3-3-1-3)
10-10.6': SAND, fine to medium;

brownish orange to dark orange;
noncohesive, wet, loose. (SP)

10.6-11.9': SAND, fine to medium;
brown to grey; noncohesive, wet,
compact. (SP)

SPTs (1-1-7-8)
12-13.6': SAND,  fine to medium; dark

orange 12-12.4', light brown
12.4-13.0', orange-brown 13.0-13.4';
grey 13.4-13.6'; noncohesive, wet,
loose. (SP)

SPTs (1-1-3-7)
14-16': SAND, fine to medium; dark

orange, light brown, and grey;
noncohesive, wet, compact. (SP)

SPTs (6-11-12-16)
16-17.8': SAND, fine to medium; light

brown 16-16.8', grey 16.8-17.8';
noncohesive, wet, loose. (SP)

SPTs (6-5-3-8)
18-19.8': SAND, fine to medium; light

brown 17-17.6', grey 17.6-19.8';
noncohesive, wet, compact. (SP)

SPTs (3-6-8-13)

1.4 / 2

1.4 / 2

1.1 / 2

1.6 / 2

1.6 / 2

1.9 / 2

1.6 / 2

2 / 2

1.8 / 2

1.8 / 2

FILL - black COAL FINES

FILL - fine to medium light to dark
orange and brown SAND

fine to medium orange, grey, and
brown SAND
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Strata

DRILLER:  Scott Komen

DRILL RIG:  Geoprobe 5400

LOGGED BY:  ANB

CHECKED BY:  KMC

DATE:  10/5/21

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2356385.0604  E: 2999726.151
GROUND SURFACE ELEV.: 599.92
TOP OF CASING ELEV.: 603.01
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: 4.25 inch HSA
CORING METHOD:
DRILL RIG: Geoprobe 5400
START DATE/TIME: 3/26/2021
END DATE/TIME: 3/29/2021

PROJECT: NIPSCO Michigan City
PROJECT NO.: 191-30269
HOLE DEPTH: 20
DEPTH TO BEDROCK:

BOREHOLE LOG: PC-MW-113

Fill (made ground) Sand
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1

2

3

4

5

6

7

8

Bentonite chips 0-4
ft-bgs

Filter Pack #5 Sand
4-16 ft-bgs

2" PVC Screen slot
0.010 5-15 ft-bgs

SS

SS

SS

SS

SS

SS

SS

SS

0-2': COAL FINES, some SAND; black
and grey; noncohesive, dry, loose.
(FILL)

SPTs (2-3-6-9)

2-2.6': COAL FINES; black;
noncohesive, dry, loose. (FILL)

2.6-3.1': SAND, fine to medium; orange
and brown; noncohesive, dry, very
loose. (FILL)

SPTs (2-1-1-1)
4-5.3': SAND, fine to medium; orange

and grey; noncohesive, moist, very
loose. (FILL)

SPTs (1-1-2-3)

6-6.6': SAND, fine to medium; orange
and grey; noncohesive, moist, very
loose. (FILL)

6.6-7.3': SAND, fine to medium; tan to
orange; noncohesive, moist, loose.
(SP)

SPTs (1-1-2-4)
8-9.6': SAND, fine to medium; tan to

orange and orange; noncohesive,
moist to wet, loose. (SP)

SPTs (3-3-3-3)
10-11.5': SAND, fine to medium;

orange, brown 10-10.2';
noncohesive, wet, compact. (SP)

SPTs (4-6-7-9)

12-14': SAND, fine to medium; orange,
dark orange 13.6-14'; noncohesive,
wet, loose. (SP)

SPTs (2-4-2-2)

14-14.6': SAND, fine to medium; dark
orange; noncohesive, wet, very
loose. (SP)

14.6-16': sandy SILTY CLAY, low
plasticity, fine subrounded sand; light
grey; cohesive, w >PL, soft. (CL)

SPTs (1-1-1-2)

2 / 2

1.1 / 2

1.3 / 2

1.3 / 2

1.6 / 2

1.5 / 2

2 / 2

2 / 2

FILL - black COAL FINES

FILL - fine to medium orange,
grey, and brown SAND

fine to medium tan to dark
orange SAND

light grey SILTY CLAY
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Strata

DRILLER:  Scott Komen

DRILL RIG:  Geoprobe 5400

LOGGED BY:  ANB

CHECKED BY:  KMC

DATE:  10/5/21

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2357151.5708  E: 3000591.1332
GROUND SURFACE ELEV.: 601.63
TOP OF CASING ELEV.: 604.55
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: 4.25 inch HSA
CORING METHOD:
DRILL RIG: Geoprobe 5400
START DATE/TIME: 3/25/2021
END DATE/TIME: 3/25/2021

PROJECT: NIPSCO Michigan City
PROJECT NO.: 191-30269
HOLE DEPTH: 16
DEPTH TO BEDROCK:

BOREHOLE LOG: PC-MW-114

Fill (made ground) Sand USCS Low Plasticity Clay
(CL)
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1

2

3

4

5

6

7

8

9

10

Cement-bentonite
grout mix 0-4.5
ft-bgs

Bentonite chips
4.5-6.5 ft-bgs

Filter Pack #5 Sand
6.5-18.5 ft-bgs

2" PVC Screen slot
0.010 7.5-17.5
ft-bgs

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

0-1.6': SAND, fine to medium, trace
rock fragments; brown, grey, and
black; noncohesive, moist, compact.
(FILL)

SPTs (3-6-6-12)

2-3.2': SAND, fine to medium, some
fine to coarse subangular gravel;
grey-brown; noncohesive, moist,
compact. (FILL)

SPTs (6-6-6-5)

4-5.3': gravelly SAND, fine to medium,
fine to coarse subangular gravel;
light brown to brown; noncohesive,
moist, loose. (FILL)

SPTs (3-3-3-2)

6-6.9': SAND, fine to medium;
grey-brown; noncohesive, moist,
very loose. (FILL)

6.9-7.8': SAND, fine to medium; light
brown; noncohesive, moist, very
loose. (SP)

SPTs (1-1-1-1)
8-9.4': SAND, fine to medium; light

brown to light grey-brown with
pockets of black; noncohesive,
moist, very loose. (SP)

SPTs (1-2-1-2)
10-10.4': SAND, fine to medium; light

grey-brown to dark grey;
noncohesive, wet, very loose. (SP)

10.4-11.9': SAND, fine to medium; light
brown; noncohesive, wet, loose to
compact. (SP)

SPTs (1-2-4-6)
12-13.3': SAND, fine to medium; light

brown; noncohesive, wet, very loose.
(SP)

SPTs (1-1-2-1)
14-15.4': SAND, fine to medium; light

brown; noncohesive, wet, very loose.
(SP)

SPTs (1-1-2-3)

16-17.7': SAND, fine to medium; light
brown to light orange, grey-brown
17.5-17.7'; noncohesive, wet, loose.
(SP)

SPTs (1-3-4-4)

18-18.2': SILTY CLAY, low plasticity;
grey; cohesive, w > PL, stiff. (CL)

1.6 / 2

1.2 / 2

1.3 / 2

1.8 / 2

1.4 / 2

1.9 / 2

1.3 / 2

1.4 / 2

1.7 / 2

0.2 / 0.5

FILL - fine to medium brown,
grey, and black SAND with
rock fragments

FILL - gravelly fine to medium
light brown SAND

FILL - fine to medium grey-brown
SAND

fine to medium light brown to light
grey-brown SAND, some dark
grey to black sand

fine to medium light brown SAND

grey SILTY CLAY
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v. LITHOLOGY DESCRIPTION

DRILLING COMPANY:  Strata

DRILLER:  Scott Komen

DRILL RIG:  Geoprobe 5400

LOGGED BY:  ANB

CHECKED BY:  KMC

DATE:  10/5/21

BOREHOLE LOCATION: N/A
COORDINATES:  N: 2357565.7653  E: 2999872.2643
GROUND SURFACE ELEV.: 598.60
TOP OF CASING ELEV.: 601.35
DATUM: Indiana West Zone NAD 83

DRILLING METHOD: 4.25 inch HSA
CORING METHOD:
DRILL RIG: Geoprobe 5400
START DATE/TIME: 3/25/2021
END DATE/TIME: 3/26/2021

PROJECT: NIPSCO Michigan City
PROJECT NO.: 191-30269
HOLE DEPTH: 18.5
DEPTH TO BEDROCK:

BOREHOLE LOG: PC-MW-115

Fill (made ground) Gravelly Sand Sand

USCS Low Plasticity Clay
(CL)
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December 2022 GL1912156822 
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Well Development Logs 
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