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Executive Summary

On behalf of Northern Indiana Public Service Company LLC (NIPSCO), WSP USA Inc. (WSP), formerly Golder
Associates USA Inc. (Golder), prepared the Groundwater Monitoring System Design Manual (GMSDM) Revision
8.0 to provide additional information supporting design of the groundwater monitoring network at the R. M.
Schahfer Generating Station subsequent to the original certification on October 5, 2017. WSP found that the
original monitoring network (i.e., that certified on October 5, 2017) contained an appropriate number of, 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. Based on
changing site conditions and ongoing evaluation of additional groundwater monitoring data, NIPSCO modified the
monitoring well network during calendar year 2018 (GMDSM Revision 1.0, Golder, 2019) including:

= Modification of the landfill monitoring well network due to the construction of a new landfill cell Phase VII
including decommissioning of four monitoring well pairs downgradient of landfill cell Phase VI and installation
of four replacement monitoring wells downgradient of landfill cell Phase VII;

m Installation of two deep wells co-located with existing shallow wells near the waste boundary of the Waste
Disposal Area (WDA) and three deep wells co-located with existing shallow wells near the waste boundary of
the Material Runoff Storage Basin, Metal Cleaning Waste Basin, and the Drying Area (together the Multi-Cell
Unit [MCUY));

= Installation of four new well pairs downgradient of the WDA, three of which were installed along the Site
property boundary; and

= Installation of six new well pairs downgradient of the MCU, one of which was located along the Site property
boundary.

NIPSCO modified the monitoring well network during calendar year 2019 (GMSDM Revision 2, Golder, 2019)
including:

= Installation of additional monitoring wells downgradient of the Waste Disposal Area (WDA) to further assess
groundwater quality;

= Installation of a monitoring well to replace a damaged well location downgradient of the MCU; and
= Decommissioning of the damaged well.

NIPSCO modified the monitoring well network during calendar year 2020 (GMSDM Revision 3, Golder, 2020)
including:

s Decommissioning of a monitoring well pair damaged during on-Site construction activities;

= Installation of a monitoring well pair to replace the damaged well pair located downgradient of the MCU,;
= Installation of a background monitoring well pair located upgradient of the WDA, and

= Installation of three piezometers to further assess groundwater flow direction northwest of the WDA.

In 2022, WSP revised the GMSDM (Revision 4.0), to include further information related to the design and
installation of the slurry walls (Golder, 2022).
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NIPSCO modified the monitoring well network during calendar year 2023 (GMSDM Revisions 5.0, 6.0, and 7.0
including:

m As part of the Indiana Department of Environmental Management (IDEM)-approved Closure Application, in
2023 NIPSCO replaced the existing background monitoring well network for the MCU (installed as close as
possible to the upgradient boundary of the MCU) with two existing well pairs located upgradient of the WDA
(the WDA and MCU will now share the same background well network). The new background well network is
expected to be unimpacted by Facility operations (GMDSM Revision 5.0, WSP, 2023).

= Modification of the landfill monitoring well network due to the construction of a new landfill cell Phase VIII,
which involved decommissioning of six monitoring well pairs downgradient of landfill cell Phase VIl and
installation of three replacement monitoring well pairs downgradient of landfill cell Phase VIII (GMSDM
Revision 6.0, WSP, 2023).

= Installation of one additional monitoring well and one piezometer downgradient of the WDA to further assess
groundwater quality and flow direction (GMSDM Revision 7.0, WSP, 2023).

In 2024, WSP revised the GMSDM (Revision 8.0) to change the status of landfill background monitoring well
GAMW-20 to downgradient due to seasonal variations in flow direction, and that groundwater quality may be
impacted by the varying flow direction.

Based upon a review of the above-referenced monitoring system updates and recently discovered supporting
information relative to the 2017, 2019, 2020, 2023, and 2024 designs, WSP finds that the modified monitoring
network contains an appropriate number of, 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 at each of the CCR units, as applicable. In summary, this report reaffirms WSP’s understanding of the
appropriate design and construction of the groundwater monitoring system based on historical information
regarding the role and construction of slurry trench cores and their impact on the monitoring network.

\\\I)



April 2024 31406779
Table of Contents
1.0 INTRODUCTION AND APPLICABILITY ..ottt re e e e 1
2.0 CONCEPTUAL SITE MODEL ....cciiiiiiiiiiiiiiiiie ettt ettt e et ee e ee e eeeeaeeeeeaeseeeeeeeeeeeeeees 2
2.1 Slurry Trench Core INFOrMAtiON...........ii i e e e e e e e s s e e e e e e e snsrneeeeees 2
2.2 (RL=To o] gt 1= 1o o ST L= €1 =To] (o]0 1Y PP PUOPPRPPPPRRUPPRPN 4
2.3 [S3=To (o] g F= U= Ta (o IS 1 =3 o 1 Y/o | 0o [=To] (oo | AP 4
2.3.1 Description of the Site Uppermost AQUITET.........iiei i e e s nrer e e e e e e ennnes 5
23.2 Hydraulic CONAUCTIVILY TESTING. .. ..eiueeiieiiiiiie ittt et e e s sanne e e ennneeas 5
2.3.3 Horizontal Component Of FIOW..........cooiiiiiiiiiiic e e e e e s e e e e e e e s snaees 6
2.3.4 Vertical ComPONENt Of FIOW......ciiii i e e s e e e e e e e s s nanaeeeees 6
2.4 CCR Units Relationship to Uppermost AQUITET ..........oouiiiiiiiiiiee et 6
3.0 DESIGN OF THE GROUNDWATER MONITORING SYSTEM.....ociitiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeseeeeeeaeneeeennnnenees 7
3.1 Sy o= Tox =1 I @] o To 111 o o - 7
3.2 MONItOrING WEIl PIACEIMENT ...ttt ettt e e s bt e e s sabe e e s nnbeeee e 8
3.2.1 Impoundments - WDA, Drying Area, MSRB, and MCWB - Monitoring Approach.................c........ 8
3.2.1.1 WASEE DISPOSAI ATBA ...ttt ettt e e e e e s st e et e e e e e e s e abnbe e e e e e e e e e e annnreeeaens 9
3.21.2 Drying Area, MSRB, and MCWB ..........cuiiiiiiiie ittt e e e e e s e s s aeeeeeeeeeanns 10
3.2.2 Landfill MoNitoring APPrOACKH ... 12
3.3 L V=T I LAV =1 (o o 1 =T o PSSRSO 14
3.4 WeEll DECOMMISSIONING ...eiiieeiiiietieiiieee e e is st er e e e e e e s s st r e e eeessaaataeeeeeaeesaassatereraeeesaansaneeeeeeeenasnnrnnneees 14
4.0 FUTURE REVISIONS ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ean s 14
5.0 REFERENGCES ... oo ittt ee ettt te e et e et s e et s st s s s s e et s s s e s et s s e s s e s e et e s s e s e e s e s e e e e e e e e e e e e ennennnnnnnne 14
W\ \I ) i



April 2024

31406779

TABLES

Table 1 Monitoring Well Construction Details
Table 2 Vertical Groundwater Flow Calculation
FIGURES

Figure 1 Site Location Map

Figure 2 Monitoring Well Location Map
APPENDICES

APPENDIX A
Boring Logs

APPENDIX B
Slug Tests Results

APPENDIX C
RMSGS AT-01 Pumping Test Report

APPENDIX D
Well Development Records

APPENDIX E
Abandonment Logs

\\\l)



April 2024 31406779

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 coal combustion residuals (CCR) management units. In addition, the State of
Indiana Department of Environmental Management (IDEM) has adopted by reference part of the CCR Rule, in
329 Indiana Administrative Code (IAC) 10-9-1. As such, this document only references those Federal regulations
applicable, with the proviso that analogous Indiana regulations should be consulted for any inconsistencies or
additional requirements. In conformance with the applicable requirements of the CCR Rule, this Groundwater
Monitoring System Design Manual (GMSDM) addresses the placement, construction and/or decommissioning,
and development of the CCR Rule groundwater monitoring well networks at NIPSCO's regulated CCR
management units.

On behalf of NIPSCO, WSP USA Inc. (WSP), formerly Golder Associates USA Inc. (Golder), prepared the
GMSDM specifically for the CCR management units at the NIPSCO Rollin M. Schahfer Generating Station
(RMSGS or Site), which occupies an area of approximately four-square miles located at 2723 E 1500 N Road,
Wheatfield, Jasper County, Indiana (Latitude 41° 12' 36" and Longitude 87° 01' 48", see Figure 1). WSP
developed the GMSDM Revision 6.0 to meet the requirements of 40 CFR, §257.90(e) which states that the owner
or operator (i.e., NIPSCO, RMSGS) of an existing CCR surface impoundment or CCR landfill will document the
design, installation, development, and decommissioning of any monitoring wells, piezometers, and other sampling
devices and give access to such documentation to the qualified professional engineer for the purposes of
groundwater monitoring system certification.

The GMSDM provides the basis for and explanation of the monitoring system for each unit at the 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 NIPSCQO'’s qualified professional
engineer is relying to certify the design and construction of the monitoring well system pursuant to 40 CFR,
§257.91(f).

A complementary document, the Groundwater Monitoring Program Implementation Manual (GMPIM) addresses
the construction, operation, maintenance, and sampling of, and the management and evaluation of field and
analytical information from, CCR Rule groundwater monitoring well systems at the regulated RMSGS CCR
management units. The GMPIM also provides the requisite information upon which NIPSCO'’s qualified
professional engineer is relying to certify the appropriateness of the statistical method chosen for evaluating
groundwater monitoring data pursuant to 40 CFR, §257.93(f)(6). Together, the GMSDM and the GMPIM serve as
the foundation for the groundwater monitoring program design, construction, and operation activities at each of
the RMSGS regulated units.

Following a review of historical Site operations and applicable regulations, NIPSCO determined that RMSGS
includes four surface impoundments and one landfill that are subject to the groundwater monitoring requirements
of the CCR Rule. The CCR management units at RMSGS for which groundwater monitoring systems design and
construction are addressed in the GMSDM (see Figure 2) include:

m Waste Disposal Area (WDA) — approximate 80-acre unlined impoundment that is formed by an approximately
17-foot high perimeter earth-fill berm with an approximate 18-inch slurry trench core and located in the
southwest corner of RMSGS

= Drying Area — approximate 5.5-acre unlined impoundment that is surrounded by an earth-fill berm with an
approximate 18-inch slurry trench core and located north-northeast of the WDA
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m Material Storage Runoff Basin (MSRB) — approximate 15-acre rectangular unlined impoundment that is
surrounded by an earth-fill berm with an approximate 18-inch slurry trench core and located north of the
Drying Area and adjacent to and west of the Metal Cleaning Waste Basin

= Metal Cleaning Waste Basin (MCWB) — approximate 15-acre rectangular unlined impoundment that is
surrounded by an earth-fill berm with an approximate 18-inch slurry trench core and located north of the
Drying Area and adjacent to and east of the MSRB

= Landfill — Four Cells
= Phase V - approximately 18-acre lined cell that closed April 1, 2017.

= Phase VI - approximately 15-acre lined cell located due north of Phase V, which began receiving waste
on August 1, 2016 and stopped receiving waste in early 2021.

®=  Phase VII — approximate 14-acre IDEM-permitted lined cell located due north of Phase VI. Construction
completed in the fourth quarter of 2018 and began receiving waste in the first quarter of 2021.

= Phase VIII — approximate 20-acre IDEM-permitted lined cell located due north of Phase VII. Construction
is anticipated to be completed in 2024 and is anticipated to begin receiving waste in 2025.

WSP 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 sixth revision to the GMSDM and includes a modification to the
monitoring well network for the Landfill.

2.0 CONCEPTUAL SITE MODEL

To guide design and construction of CCR Rule compliant groundwater monitoring systems, WSP developed a
conceptual site model (CSM) based on historical boring logs completed for use in construction of the Site
infrastructure, location, and operation of historical ash management units at the Site, historical groundwater
monitoring reports for the landfill, and literature review. Select information from these resources is summarized in
the following sections.

2.1 Slurry Trench Core Information

According to recently discovered historical files, NIPSCO'’s contractors constructed the surface impoundment
perimeter berm slurry trench cores in two Phases including:

s Phase 1. MSRB, MCWB, Drying Area, Inactive Waste Disposal Area (non-CCR unit), and Final Settling Basin
(non-CCR unit)

= Sargent and Lundy designed the specifications for the slurry trench cores for Phase | (Specification A-
2987, dated April 1, 1974). Sargent and Lundy prepared four addenda with Addendum #4 completed on
August 28, 1974. Addendum #4 included the final slurry trench core installation methods and
specifications for the slurry trench core mixture.

= Calumet Trucking Company (CTC) was the prime contractor for the project.

= CTC began construction of Phase | on September 9, 1974 and completed the project on March 3, 1976
(includes Final Settling Basin and Inactive Waste Disposal Area — both non-CCR Units)
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= According to design specifications provided in Addendum #4 and quality assurance/quality control
(QA/QC) documentation completed throughout the construction of the slurry trench cores, the slurry
trench core installation and design information included:

— NIPSCO's contractor installed the slurry trench cores within the approximate midline of the above
grade earthen berms surrounding the surface impoundments. Each berm provided a surficial cover
of at least two feet above the top of the slurry trench cores. The berms were constructed of native
sand excavated from the impoundment areas.

— Each slurry trench core was installed using a vibrating-beam injection method (Section 2-7 of
Specification A-2987). Per Specification 2-703.1c — “beam shall be “keyed” a minimum of six inches
to clay or shale and checked by noting resistance to pressure indicating penetration of vibrating beam
into impervious zone.” Thatcher-Holzmann was the vibrating beam contractor.

— Slurry characteristics include (Specification 2-704): “shall consist of a stable colloidal suspension of
pulverized natural Wyoming sodium-cation bentonite and cement in water; Bentonite included high
quality such as Ultra Gel 180 supplied by American Colloid Company or equal. Written certification
shall be supplied by American Colloid specifying the quality and yield per carload shipment of
bentonite received; cement will be Portland Cement ASTM C150 Type 1. A written certificate
specifying cement quality shall be given by cement supplier for each tank load shipment of cement.”

— General Slurry Requirements (Specification 2-704.2):
e Minimum 60 kilograms (kg) bentonite, 120 kg cement per 1 cubic meter of slurry
e Maximum permeability of 1 x 10-7 centimeters per second (cm/sec)
e  Minimum viscosity of 40 march cone seconds

e Minimum strength of 50 pounds per square inch (psi) after 28 days unless otherwise requested
by the Consulting Engineers (i.e., Hanson Engineers, Inc. lead engineer — subcontracted A. H.
Engineering Corporation to perform field testing services)

e Minimum specific gravity of 1.07 grams per cubic centimeter (g/cc) and maximum specific gravity
of 1.5 g/cc or as approved by the Consulting Engineer

e Maximum water loss of 17 cubic centimeters in 30 minutes when tested in accordance with “Low
Temperature Filtration Test” APl RP-13B

e  Minimum width is 18-inches (Section 2-202.1)
e Slurry trench core wall shall be cut as near vertical as practicable (Section 2-203.3)

m Phase Il - Waste Disposal Area (WDA), Intake settling Basin (ISB), and Recycle Basin (the latter two
impoundments being non-CCR units)

= Sargent and Lundy designed the slurry trench core and subcontracted Salisbury Engineering to perform
independent testing services.

=  Townsend and Bottum. Inc.- prime contractor — subcontracted construction of the slurry trench core to
ICOS Corporation of America (Contract SC-00034)
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= |COS completed work on 8-30-82 — 11,000 linear feet of slurry wall — ISB, WDA, and Recycle Basin —
Started WDA construction on April 1, 1982 — started both ISB and RB on June 1, 1982 using two crews

® |COS used a slurry trench cutoff method to construct the slurry trench core and used a soil/sand-
bentonite slurry mixture that had similar characteristics as the Phase | slurry trench core

= Slurry trench core approximately 2 feet 6 inches thick, keyed into the bedrock, maximum permeability of
3.76 x 10-6 cm/sec

2.2 Regional and Site Geology

RMSGS is in the physiographic region of Indiana known as the Northern Moraine and Lake Region (Indiana
Handbook of Geology). This region is covered by deposits from Wisconsin glaciations and has variable
topographic relief. The Site is in the Lowland Kankakee River Valley and is bounded by the Valparaiso and
Iroquois moraines to the north and south, respectively. The region is characterized by broad marshes, which mark
lacustrine plains, separated by low sand ridges. These lacustrine deposits make up a thin veneer which covers
thick till deposits from the Wisconsin glacial epoch. Guthrie et al. of the Indiana Department of Conservation note
that there are almost no bedrock outcrops in northern Jasper County, and that glacial drift thickness is frequently
measured in hundreds of feet.

Underlying the unconsolidated sediments, sedimentary bedrock dips relatively uniformly to the northeast and is
characterized by a transgressive marine sequence of angular non-conformities formed by several dissimilar
dipping sedimentary layers. According to Fennelon, more than 4,000 feet of sedimentary rocks overlie
Precambrian granitic bedrock. This assemblage is part of the north side of the Kankakee Arch, the major
structural feature in the Kankakee River Basin. The first 3,500 feet of sedimentary rocks overlying the granitic
bedrock are Cambrian and Ordovician in age. The uppermost 300 feet of Ordovician rocks are composed of shale
and minor limestones and are referred to as the Maquoketa Group. The Maqguoketa Group underlies Silurian,
Devonian and Mississippian rocks and consist of a wide variety of sedimentary layers ranging from shaley to
coarse-grained carbonate rocks. This carbonate sequence is overlain by a series of shales including the Antrim
Shale, a brownish-black, noncalcareous shale (Fennelon, 1994).

The Site is underlain by unconsolidated, upper-Pleistocene (post-Wisconsin) fine-grained sand and silt and
outwash deposits of the Atherton Formation, occasionally overlain by alluvial and lacustrine deposits of the
Martinsville Formation (Schneider and Keller, 1970). According to Fraser and Bleur (1991), during the late
Pleistocene, the Site was occupied by a post-glacial lake followed by a broad, low-gradient outwash stream that
deposited sand uniformly across the basin to form the Kankakee-Valparaiso Formation. WSP's interpretation of
the Site geology is based on soil borings, attached in Appendix A, bedrock geology maps, prior reports, and CCR
Rule-related well installation activities and includes:

= Brown fine to medium-gained sand from the ground surface to approximately 14 ft bgs.
= Grayish-brown fine to medium sand from approximately 14 ft bgs to 36 ft bgs (coarsens with depth).

m Black to dark gray shale with planar cleavage. Depth to bedrock is approximately 36 ft bgs near the
impoundments and approximately 34 ft bgs near the landfill.

2.3 Regional and Site Hydrogeology

The Kankakee Aquifer System is an unconfined deposit of fine- to medium-grained sand, which is interbedded
with gravel lenses in the tributary valleys. The aquifer system thickness ranges from less than 20 feet where the
unit overlies bedrock highs to more than 150 feet in the tributary valleys. Based on historical boring logs, the
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aquifer thickness on-Site is approximately 32 feet. The Kankakee Aquifer System discharges towards the
Kankakee River (located approximately one mile north/northeast of the Site) and is recharged by infiltration of
precipitation through the soils (Unconsolidated Aquifer Systems of Jasper County, Indiana, 2010).

In Jasper County, total well depths are typically 25 to 50 feet with saturated sands and gravels up to 42 feet in
thickness. Well systems of such design are generally capable of meeting the needs of domestic and some high
capacity users. Domestic well capacities are commonly 15 to 70 gallons per minute with static water levels from 3
to 11 feet below surface (Unconsolidated Aquifer Systems of Jasper County, Indiana, 2010).

2.3.1 Description of the Site Uppermost Aquifer

WSP identified the shallow unconfined alluvial sands that underlie all the CCR units as the uppermost aquifer
based on a review of the information outlined above and an interpretation of the definition of the uppermost
aquifer provided in 40 CFR, §257.53. Available groundwater elevation data indicate that groundwater in the
uppermost aquifer around the WDA, Drying Area, MSRB, and MCWB locally flows radially to the northeast, north,
and northwest from a potentiometric high located east of the Recycle Basin (not a CCR Rule regulated unit).
Groundwater flow direction is influenced by the earth-fill berms with a minimum 18-inch thick, slurry trench cores
that surround each of the CCR impoundments. Hydraulic heads measured inside the slurry trench cores that
surround the CCR units are significantly higher than those measured just outside the slurry trench cores/units and
indicate the slurry trench cores are functioning as a perimeter hydraulic barrier.

Based on information provided by the semi-annual groundwater reports submitted to IDEM, groundwater flow in
the uppermost aquifer near the landfill is generally towards the north/northeast or towards the Kankakee River.
WSP's interpretation is that the groundwater flow regime in the landfill area appears to be affected by Stahlbaum
Ditch (i.e., potential localized groundwater discharge point for the upper portion of the uppermost aquifer), which
is located and flows along the northern, western, and southern perimeter of the landfill.

The calculated horizontal hydraulic gradient near the CCR units ranges from approximately 0.0007 ft/ft to 0.0020
ft/ft. A review of the groundwater elevation data indicates that groundwater flow in the shallow unconfined aquifer
is primarily horizontal, and that there is not a significant vertical component of groundwater flow.

2.3.2 Hydraulic Conductivity Testing

WSP performed hydraulic conductivity testing (slug testing) in eight monitoring wells (two tests per well) in
accordance with procedures in the GMPIM. WSP field personnel used a pressure transducer and data logger to
obtain the slug test data. WSP used Hvorslev and Bower, and Rice Methods to calculate the hydraulic
conductivity values. The slug test results, measurement data, and calculations are provided in Appendix B. WSP
also performed step-drawdown and 24-hour aquifer tests to assess the characteristics of the surficial unconfined
aquifer in June 2019. The purpose of the aquifer test was to supplement existing groundwater data including
hydraulic conductivity and storativity. The aquifer test report (AT-01 Aquifer Test, Golder, 2020) is attached in
Appendix C. A summary of the arithmetic means of the calculated hydraulic conductivities, transmissivity, and
storativity are provided in the embedded table below. The calculated hydraulic conductivity values appear to be
consistent with anticipated values for glacial outwash deposits.

Hydraulic L ..
Test Method Conductivity TrarEsmC;/s]%Mty Stc()é?;']\)”ty
(cm/s) 9p
Grain size analysis 1.18E-01 NC NC
Slug tests- shallow wells 3.3E-02 NC NC
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Test Method Conductviry TTenSmissivty - Storativiy
(cm/s)
Slug tests- deep wells 9.69E-03 NC NC
Pumping tests- shallow wells 9.37E-02 5.98E+04 6.15E+00
Pumping tests- deep wells 9.44E-02 6.01E+04 5.68E-03

cm/s= centimeter per second; gpd/ft= gallons per day per foot; dim= dimensionless
2.3.3 Horizontal Component of Flow

WSP calculated the hydraulic gradient for the unconfined aquifer in the vicinity of the CCR units at 1.17E-03 foot
per foot as shown below using average groundwater elevation data from June 2016 to April 2017.

lgw = (hL/ L)

Where: h. = head loss (elevation difference - foot)
L = length (horizontal distance - foot)

Using an assumed effective porosity value of 30%, and the average hydraulic conductivity from slug tests for the
shallow unconfined aquifer of 93.5 ft/day, and the calculated gradient, the average rate of groundwater flow (Vgw)
in the unconfined aquifer was calculated using the algorithm below.

Vow = K i (1/ne)

Where: Vgw = Groundwater velocity
K= Hydraulic conductivity
i = Hydraulic gradient
Ne = Effective porosity
Vgw =[(93.5 ft/day) x (1.17E-03)] / 0.30
Vow = 0.365 ft/day, or 133 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 133 feet per year.

2.3.4 Vertical Component of Flow

WSP assessed groundwater elevation data for 16 well couplets across the Site. Vertical gradients (up or down)
varied across the Site and near individual units. On average, the strongest downward gradients were observed
near well pairs GAMWO03/03B, GAMWO09/09B, and GAMW17/17B (average -2.86x102, -2.14x102, and -2.12x107?,
respectively) located on the eastern side of the WDA and near the MCWB as shown in Figure 2. Upward vertical
gradients were observed in 11 of the 16 well pairs and ranged from 1.15x10°3 to 3.01x10*. The calculated vertical
gradients are including in Table 2. The groundwater flow in the shallow unconfined aquifer has a moderate
vertical component of groundwater flow in both upward and downward directions, depending upon location.

2.4  CCR Units Relationship to Uppermost Aquifer

The four unlined surface impoundments and three lined landfill cells were constructed over alluvial sands that
comprise the uppermost aquifer. The uppermost aquifer has a saturated thickness of approximately 32 feet based
on an approximate underlying shale elevation of 628 feet msl and a water table elevation of 660 ft msl. NIPSCO
has developed a monitoring well network around each CCR surface impoundment, or group of impoundments, to
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assess groundwater immediately downgradient of the waste boundary with well screens set at the appropriate
depths to intercept groundwater flow, if any, from the CCR units. NIPSCO decided to install well pairs based on
the potential for groundwater flow through the slurry trench cores near the upper portion of the uppermost aquifer,
near the contact of the slurry trench core and shale, and aquifer characteristics.

Landfill Phases V, VI, and VIl are lined and will include a low permeability cap structure when filling is completed,;
therefore, neither design nor construction included provisions for a perimeter subsurface earth-fill berm with a
minimum 18-inch thick, slurry trench core. NIPSCO has developed the monitoring well network around the CCR
landfill cells to assess groundwater downgradient of the waste boundary, as practical, with well screens set at the
depths likely to intercept groundwater flow from the CCR units, if any. NIPSCO decided to install well pairs based
on the potential for a release through the liner near the upper portion of the uppermost aquifer, historical landfill
groundwater analytical data, and to further define aquifer characteristics.

3.0 DESIGN OF THE GROUNDWATER MONITORING SYSTEM

40 CFR, 8257.91 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:

= 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.

Following detection of one or more Appendix IV constituents at a statistically significant level (SSL) above the
groundwater protection standard(s) (GWPS), WSP installed assessment monitoring wells to characterize the
nature and extent of a potential release from the WDA, Drying Area, MSRB, and MCWB in accordance with 40
CFR, §257.95(g). WSP also installed monitoring wells at the Site property boundary in accordance with 40 CFR,
§257.95(g)(1)(iii). Although statistically significant increases (SSlIs) were detected from wells monitoring the
Landfill, an alternate source demonstration (ASD) attributed these to historical cells not regulated under the CCR
Rule. Thus, assessment monitoring is not required at Landfill Phases V, VI, and VII.

A discussion of special conditions, and the well placement, construction, and development details that
substantiate NIPSCO LLC’s compliance with §257.91(a) and 8257.95(g) 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 RMSGS included:

s CCR units (impoundments) located above a mounded groundwater table influenced by the design and
performance of the perimeter slurry trench cores

= CCR units located within the slurry trench cores or liner systems
m Position of the surface impoundments and location of the landfill cells immediately adjacent to one another

= CCR units in areas where nearby surface water features may influence groundwater levels or expected flow
directions (e.g., Davis Ditch near the WDA, Stahlbaum Ditch near the Landfill CCR units)
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3.2  Monitoring Well Placement

The monitoring network described herein was designed to meet the performance standards specified in 40 CFR,
§257.91. Accordingly, the monitoring network provides adequate coverage to represent the quality of groundwater
upgradient and downgradient of each CCR unit. The following sections provide the rationale for the monitoring
well network for each CCR unit.

3.2.1 Impoundments - WDA, Drying Area, MSRB, and MCWB - Monitoring Approach

Design of a CCR Rule compliant monitoring program for the WDA, Drying Area, MSRB, and MCWB CCR units
considered their size, disposal/operational history, the hydraulic influence of the slurry trench cores, position
relative to one another, and the lack of historical water quality data for units other than the landfill. The surface
impoundments are unlined but are surrounded by earth-fill berms with approximately 18- to 30-inch-thick slurry
trench cores that extend from just below the top of the berms to the underlying shale (keyed into the shale
approximately six inches) located at approximately 35 feet below ground surface (ft bgs). The slurry trench cores
were designed and installed to contain contents placed within the surface impoundments. Groundwater
monitoring had not historically been required nor performed at the surface impoundments.

Based on the available Site hydrogeologic information,

groundwater mounding is occurring within the perimeter DEEP WELL
slurry trench cores around the four CCR surface v
impoundments, affecting design and installation of a o —HF
monitoring program. The earth-fill berms with o
approximately 18- to 30-inch-thick slurry trench cores SERER - ACTLFEN 158§ .
surrounding the CCR units also influence the positioning : o
of monitoring wells at the upgradient edge of each of the _ _

CCR units. For example, monitoring wells cannot be Ty T e
installed immediately upgradient of the Drying Area o ' B /o
because such wells would have to be installed within the
Retired Waste Disposal Area (RWDA, non CCR Rule
regulated former impoundment), the MSRB, and MCWB
and would not provide a representative groundwater
sample (i.e., the wells would be screened within CCR) as
shown in Figure 2. In addition, the downgradient edges of
the WDA, MSRB, and Drying Area cannot be monitored separately due to their position with respect to one
another and the RWDA and MCWB (i.e., these units are located immediately adjacent to one another).

SHALLOW PIEZOMETER
WELL ™

EARTH-FILL DIKE WITH . /
18=INCH MINIMUM :

funsausi mmnumsiuna i i
X,

T,

Slurry trench core design and field QA/QC documentation indicates that NIPSCO successfully constructed the
slurry trench cores as planned (i.e., permeability approximately 1 x 10-7 cm/sec, minimum 18-inches thick (i.e.,
MSRB, MCWB, Drying Area, and FSB) to 30-inches (i.e., WDA, Recycle Basin, ISB), and keyed into the
underlying shale). as illustrated in the graphic above, NIPSCO’s monitoring approach for the CCR surface
impoundments featured the installation of well pairs including shallow (approximately 15-foot deep) and deep
(approximately 35 ft bgs — to the top of shale [signified with a “B” in Figure 2]) couplets at background and
downgradient monitoring well locations outside of the perimeter slurry trench cores as shown in Figure 2. Deep
monitoring wells, which are designed to monitor potential flow paths near the contact between the slurry trench
cores and shale, supplement the shallow wells, which are located to intersect a release should the slurry trench
cores not function as designed.
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3.2.1.1 Waste Disposal Area

As shown in Figure 2, the WDA is an approximately 80-acre impoundment located in the southwest corner of
RMSGS. The WDA receives primarily bottom ash/boiler slag slurried from two boilers. Most of the ash/slag is
deposited in the northern half of the WDA where the slurry lines discharge. Due to size of the unit and
settling/depositional properties of the CCR materials, very little, if any, ash/slag is present in the southern half of
the WDA. Therefore, NIPSCQO'’s approach to monitor groundwater quality downgradient of the WDA focuses on
the northern portion of the unit.

A channelized surface water feature referred to Davis Ditch transects the southern and western parts of the Site.
The ditch, which discharges to the Kankakee River, flows east-to-west approximately 200 feet south of the WDA,
then makes a 90-degree turn and flows south-to-north approximately 200 feet west of the WDA. To the west-
northwest of the WDA, Davis Ditch is a potential localized groundwater discharge point for the upper portion of the
uppermost aquifer. Groundwater flow obtained from the newly installed CCR wells and piezometers indicates that
groundwater near the WDA flows towards the north/northwest.

The monitoring well network contains the following wells:

m Existing Wells: Two previously existing monitoring wells (GAMWO01 and GAMWO03) installed for other
purposes prior to the effective date and requirements of the CCR Rule that are appropriately located and
constructed to serve as CCR Rule-compliant monitoring wells.

m 2016 Wells: Installation of six monitoring wells designated GAMWO03B, GAMW12, GAMW13, GAMW13B,
GAMW?14, and GAMW14B upgradient and/or at the WDA waste boundary.

m 2018 Wells: Installation of two deep wells (GAMWO01B and GAMW12B) to supplement the monitoring
network near the WDA. The new deep wells were co-located with existing shallow wells (GAMWO01 and
GAMW12) near the waste boundary. In addition, WSP installed one new assessment monitoring well pair
designated GAMWS51/51B further downgradient of the WDA and RWDA to assess the extent of potential
groundwater impacts detected during Assessment Monitoring and to monitor for potential releases from the
non-regulated RWDA and installed three assessment monitoring well pairs designated GAMW42/42B,
GAMWA43/43B, and GAMWA44/44B along the Site property boundary in accordance with §257.95(qg).

m 2019 Wells: Installation of nine new assessment monitoring wells to further assess the nature and extent and
overall groundwater quality downgradient of the WDA and the RWDA including; two well pairs designated
GAMWS59/59B and GAMW60/60B downgradient of existing assessment monitoring well pair GAMW51/51B;
five new wells including a deep monitoring well screened in the shale designated GAMW42C and installed
adjacent to existing well pair GAMW42/42B; and two new well pairs designated GAMW57/57B and
GAMWS58/58B on the northern side of the of the existing Site property boundary wells.

m 2020 Wells: WSP installed an additional well pair (GAMW68 and GAMW68B) south of the WDA in August
2020 to supplement the existing background monitoring well network. WSP installed three piezometers
designated GAMW65B, GAMWG66B, and GAMWG67B to the north of the existing groundwater network in April
2020. These three piezometers were installed to further assess groundwater flow direction northwest of the
WDA.

m 2023 Wells: WSP installed one additional monitoring well (GAMW?77) and one additional piezometer
(GAMWT78) west of the WDA along the western Site property boundary in November 2023. GAMW77 and
GAMW?78 were installed to further assess groundwater conditions and flow direction at the property boundary
northwest of the WDA.
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Prior to collecting any groundwater samples, WSP measures water levels to assess groundwater flow direction
and calculate hydraulic gradients from each monitoring well and piezometers as described on the following table:

WDA
Background Monitoring Wells GAMWO03, GAMWO03B, GAMW68, and GAMW68B
Downgradient Monitoring Wells GAMWO01, GAMWO01B, GAMW12, GAMW12B, GAMW13,
GAMW13B, GAMW14, and GAMW14B
Assessment Monitoring Wells GAMWA42, GAMWA42B, GAMW42C, GAMWA43, GAMWA43B,

GAMW44, GAMW44B, GAMW51, GAMW51B, GAMWS57,
GAMWS7B, GAMWS58, GAMWS58B, GAMWS59, GAMW59B,
GAMWG60, GAMWG60B, and GAMW77

Piezometers (non-CCR Monitoring Wells) GAMWO02, GAMWO05, GAMW65B, GAMW66B, GAMWG67B, and
GAMWY78

A summary of the well construction information is provided in Table 1. The boring and well construction logs are
provided in Appendix A. The monitoring well locations are shown in Figure 2.

3.2.1.2 Drying Area, MSRB, and MCWB

The Drying Area is an approximately 5.5-acre impoundment that has been filled with CCR (see Figure 2).
Previously, CCR-containing wastewaters from the RWDA flowed through the Drying Area and then discharged to
the MSRB or MCWB. Items considered by NIPSCO in the design of the groundwater monitoring program for the
Drying Area include the following:

m The Drying Area is bordered by the RWDA to the south and west and by the MSRB and the MCWB to the
north.

= Available groundwater elevation data indicate that groundwater flows in a southwest to northeast direction
beneath the Drying Area.

= A portion of the RWDA is located upgradient of the Drying Area. Therefore, any potential groundwater
impacts detected in the Drying Area may be difficult to discern from impacts resulting from the non-CCR
regulated RWDA.

= The RWDA extends approximately 1,500 feet upgradient of the Drying Area. There are no adjacent
upgradient locations to install monitoring wells that are not within the RWDA.

The MSRB and MCWB consist of two rectangular, approximately 14-acre unlined impoundments located adjacent
to one another as shown in Figure 2. The ponds are separated by a narrow berm. Although there is a perimeter
earth-fill berm with an approximate 18-inch thick, slurry trench core around the basins, there is no slurry trench
core within the narrow berm between the basins. Factors considered by NIPSCO in the design of the groundwater
monitoring program for the MSRB and MCWB include the following:

= Available groundwater elevation data suggest that groundwater beneath the MSRB and MCWB flows from the
southwest to the north/northeast
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= Similar to the Drying Area, groundwater downgradient of the MSRB and MCWB is potentially impacted by the
RWDA

= Groundwater upgradient of the MSRB and MCWB is potentially impacted by the Drying Area

The CCR Rule allows for monitoring of two or more units as a single unit, provided that the monitoring program is
equally capable of detecting a release at the waste boundary as single-unit monitoring systems [40 CFR,
§257.91(d)]. Due to the locations and proximity of the MSRB, MCWB, Drying Area, and unregulated former CCR
waste management areas to one another, and because there is no practical means of monitoring between the
adjacent units, NIPSCOQ's approach for these CCR surface impoundments is monitoring the three separate CCR
Units as one individual unit (the MCU). The monitoring well network contains the following wells:

m Existing Wells: Four previously existing monitoring wells designated GAMWO04, GAMWO07, GAMWO08, and
GAMWO09 that are appropriately located and constructed to serve as CCR Rule-compliant monitoring wells.

m 2016 Wells: Installation of eight additional wells designated GAMWO09B, GAMW15, GAMW15B, GAMW16,
GAMW16B, GAMW17, GAMW17B, and GAMW18 upgradient and/or at the CCR Unit waste boundary.

m 2018 Wells: Installation of three additional deep wells designated GAMWO07B, GAMWO08B, and GAMW18B to
supplement the monitoring network. The new deep wells are co-located with existing shallow wells GAMWO07,
GAMWO08, and GAMW18 near the waste boundary. In addition, WSP installed five assessment monitoring
well pairs designated GAMW52/52B, GAMW53/53B, GAMW54/54B, GAMW55/55B, and GAMW56/56B to
assess the nature and extent of groundwater impacts downgradient of the CCR Unit and one assessment well
pair designated GAMWA46/46B on the northern side of the property boundary in accordance with
§257.95(9)(1)(iii).

m 2019 Wells: Installation of replacement monitoring well GAMWS55R. During the April 2019 groundwater
monitoring event, WSP field personnel noted that monitoring well GAMW-55 sustained damage, which
prohibited the collection of a groundwater sample. In June 2019, WSP installed monitoring well GAMW-55R
to replace well GAMW-55, which is located approximately 10 ft east of the original GAMW-55. During the
same mobilization, WSP installed two piezometers designated GAMWG63B and GAMWG64B located east of the
CCR Unit to assess groundwater flow direction in this portion of the Site.

m 2020 Wells: Installation of replacement monitoring wells GAMW16R and GAMW16BR. NIPSCO completed a
re-piping project north of the CCR Unit that included the construction of a new concrete sump in 2020. During
the sump construction activities, the contractor excavated near and destabilized monitoring wells GAMW16
and GAMW16B. Following the construction activities, WSP installed replacement wells GAMW16R and
GAMW16BR approximately 10 feet south of the original wells in September 2020.

In 2023, as part of the IDEM-approved Closure Application, the prior background monitoring wells (GAMWO04,
GAMWO07, GAMWO07B, GAMW15, and GAMW15B) were replaced with existing monitoring wells GAMWO03,
GAMWO03B, GAMWG68, and GAMWG68B. Because monitoring wells GAMWO03, GAMWO03B, GAMW68, and
GAMWGE8B are currently part of the WDA monitoring well system, NIPSCO is not required to collect additional
background samples. Existing monitoring wells GAMW04, GAMWO07, GAMWO07B, GAMW15, and GAMW15B will
be used as piezometers to continue to collect water level data on the upgradient edge of the MCU.

Prior to collecting any groundwater samples, WSP measures water levels to assess groundwater flow direction
and calculate hydraulic gradient from each monitoring well and piezometers as described on the following table:
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Drying Area, MSRB, MCWB

Background Monitoring Wells GAMWO03, GAMWO03B, GAMW68, and GAMWG68B

Downgradient Monitoring Wells GAMWO08, GAMWO08B, GAMW09, GAMW09B, GAMW16R,
GAMW16BR, GAMW17, GAMW17B, GAMW18, and
GAMW18B

Assessment Monitoring Wells GAMW46, GAMW46B, GAMW52, GAMW52B, GAMWS53,

GAMWS3B, GAMW54, GAMW54B, GAMW55R, GAMWA55B,
GAMWS6, and GAMW56B

Piezometers (non-CCR Monitoring Wells) GAMW-04, GAMWO06, GAMWO07, GAMWO07B, GAMW15,
GAMWI15B, GAMWG63B, and GAMW64B

A summary of the well construction information is provided in Table 1. The boring and well construction logs are
provided in Appendix A and the well decommissioning logs are provided in Appendix D. The monitoring well
locations are shown in Figure 2.

3.2.2 Landfill Monitoring Approach

NIPSCO received an operating permit from IDEM to operate a multi-phase Type |, Restricted Waste Landfill
(RWS 1) at RMSGS in January 1984 (Operating Permit 37-1). CCR Rule-regulated waste streams are transported
to the Site’s landfill for disposal and managed in accordance with applicable permitting requirements.

NIPSCO LLC has determined that the following four lined landfill cells are subject to the CCR Rule:
= Landfill — Four Cells
= Phase V — approximately 18-acre lined cell that closed April 1, 2017.

= Phase VI — approximately 15-acre lined cell located due north of Phase V, which began receiving waste
on August 1, 2016 and stopped receiving waste in early 2021.

=  Phase VIl — approximate 14-acre IDEM-permitted lined cell located due north of Phase VI. Construction
completed in the fourth quarter of 2018 and began receiving waste in Q2 2021.

= Phase VIl — approximate 20-acre IDEM-permitted lined cell located due north of Phase VII. Construction
is anticipated to be completed during 2024 and begin receiving waste in 2025.

Closed non-regulated Landfill Phases | through IV are located east of the CCR Rule regulated landfill units.
Phases | and Il are unlined and Phases Ill through VIII are lined. None of the landfill phases were designed or
constructed with perimeter earth-fill berms with a minimum 18-inch-thick slurry trench cores (see Figure 2).

NIPSCO has been performing routine semi-annual groundwater monitoring to satisfy the Solid Waste permit
requirements since 2005. The monitoring reports submitted to IDEM provide a summary of the groundwater
guality data and groundwater flow direction from wells installed upgradient and downgradient of the landfill. WSP
reviewed the semi-annual reports historically prepared for and submitted to IDEM to obtain groundwater flow
direction and groundwater quality information for the landfill area. The existing landfill compliance wells are not
located at the downgradient waste boundary of the CCR Rule regulated landfill units (Phases V, VI, VII, and VIII);
therefore, these wells do not meet the requirements of 40 CFR, §257.91(a)(2) to monitor groundwater quality near
the waste boundary and will not be used to establish compliance with the CCR Rule.
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According to the semi-annual groundwater reports, groundwater flow in the uppermost aquifer near the landfill is
generally towards the north/northeast. WSP’s interpretation of the groundwater flow regime in the area of the
landfill is that Stahlbaum Ditch, which flows along the northern, western, and southern portions of the landfill
boundaries, can influence groundwater flow direction (i.e., a potential localized flat to upward gradient, acting as a
groundwater discharge point for the upper portion of the uppermost aquifer). Groundwater flow obtained from the
newly installed CCR unit wells indicates that groundwater near Landfill Phases V, VI, VII, and VIII flows towards
the north/northwest.

Due to the design, construction, and proximity of historical landfill cells (i.e., Phases Il and Ill) and because there
is no practical means of monitoring between the CCR unit landfill cells, NIPSCQO'’s approach for the landfill CCR
units includes monitoring Phases V, VI, VII, and VIl as a single CCR unit. Based on the historical groundwater
data, NIPSCO determined that future landfill groundwater monitoring should include multi-depth wells (similar to
the CCR impoundments).

The well pairs consist of one shallow well that is constructed to an approximate depth of 18 ft bgs and a deep well
installed to an approximate depth of 35 ft bgs or to the top of the shale. NIPSCO began construction of a new
landfill cell (Phase VII) immediately north of Phase VI in 2018 as shown in Figure 2. Due to the proximity of Phase
VIl to Phase VI, WSP decommissioned monitoring wells GAMW-21/21B, GAMW-22/22B, GAMW-23/23B, and
GAMW-28/28B that were part of the original landfill monitoring network from 2016 to 2018. WSP installed
monitoring wells GAMW-38/38B, GAMW-39/39B, GAMW-40/40B, and GAMW-41/41B downgradient and along
the waste boundary of Phase VII to replace the decommissioned wells in 2018.

Due to the proximity of Phase VII to Phase VIII, WSP decommissioned monitoring wells GAMW-38/38B, GAMW-
39/39B, GAMW-40/40B, and GAMW-41/41B and piezometers GAMW-29/29B and GAMW-30/30B in April 2023.
WSP installed monitoring wells GAMW-72/72B, GAMW-73/73B, and GAMW-74/74B downgradient and along the
waste boundary of Phase VIl to replace the decommissioned wells. Phase VIII of the landfill is expected to begin
receiving waste in 2025.

WSP observed that background well GAMW-20, which was installed in 2016 and is generally upgradient of the
landfill, is at times cross-gradient to the landfill due to seasonal fluctuations, and that groundwater quality results
indicate GAMW-20 may be impacted due to the seasonal fluctuations. Therefore, the status of GAMW-20 has
been changed from background to downgradient.

The updated groundwater monitoring system is adequate to monitor Phases V, VI, VII, and VIl as a single CCR
unit. As appropriate, NIPSCO will revise the landfill groundwater monitoring well network as the sequencing of the
landfill operation and future development is finalized.

Prior to collecting any groundwater samples, WSP measures water levels to assess groundwater flow direction
and hydraulic from each monitoring well and piezometers as described on the following table:

Phase V, VI, VII, and VIII

Background Monitoring Well GAMW24, GAMW24B, GAMW25, and GAMW25B

Downgradient Monitoring Well GAMW20, GAMW26, GAMW26B, GAMW27, GAMW27B, GAMW72,
GAMW72B, GAMW73, GAMW73B, GAMW74, GAMW74B

Piezometers (non-CCR MW-1S/1D, MW-2S/2D, WM-3S/3D, MW-45/4D, MW-5S/5D, MW-6S/6D,
Monitoring Wells) MW-7S/7D, MW-8S/8D, MW-9S/9D, MW-10S/10D, MW-11S/11D, MW-
12S/12D, MW-13S/13D, MW-14S/14D, GAMW10, GAMW11, GAPIEZ07,
GAMW20B, , GAMW31/31B, GAMW32/32B, GAMW33/33B, GAMW34/34B,
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Phase V, VI, VII, and VIII

GAMW35B, GAMW36/36B, GAMW37B, GAMW48/48B, GAMWA49/49B,
GAMWS50/50B
A summary of the well construction information is provided in Table 1. The boring and well construction logs are
provided in Appendix A and the well decommissioning log is provided in Appendix D. The monitoring well
locations are shown in Figure 2.

3.3  Well Development

WSP developed the newly constructed 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 D.

3.4  Well Decommissioning

As discussed in Section 3.2, WSP abandoned monitoring wells GAMW?21/21B, GAMW22/22B, GAMW23/23B,
GAMW28/28B, GAMW?29/29B, GAMW30/30B, GAMW38/38B. GAMW39/39B, GAMW40/40B, GAMW41/41B and
GAMWSS in accordance with the well decommissioning procedures provided in the GMPIM. NIPSCO damaged
monitoring wells GAMW16/16B during construction activities. Monitoring well GAMW16 was completely removed
by the construction excavation activities and the approximate upper 15 feet of PVC casing for GAMW16B was cut
off and a licensed driller grouted the remainder of the well. This well could not be overdrilled due to the depth and
steep slopes of the excavation (i.e., no drill rig access). The well decommissioning logs are provided in

Appendix E.

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
RMSGS. In addition, the GMSDM provides other historical and supporting information relevant to the design basis
of the monitoring system. In the event that future amendments to the Federal CCR Rule and/or the Indiana
regulations create additional or different requirements, and/or Site changes occur that require modifications to the
existing program, WSP, on behalf of NIPSCO, will modify the GMSDM and implement appropriate procedural
modifications to the existing program.
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APPENDIX A

Boring Logs
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APPENDIX B

Slug Tests Results
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Project No.: 164-8171

August 2016
HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-15B (TEST 1)
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BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-15B (TEST 1)
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where:
r. = casing radius (feet); r, = radial distance to undisturbed aquifer (feet)
R . = effective radius (feet); Yo = initial drawdown (feet)
L. = length of screened interval (feet); y: = drawdown (feet) at time t (minutes)
INPUT PARAMETERS RESULTS

re = 0.08
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van der KAMP RISING HEAD SLUG TEST ANALYSIS

UNDERDAMPED SLUG TEST GAMW-15B (TEST 2)

Proj. No. 164-8171

where: b:_alnl0_79rszs(g/|_)]/21
a=r?(g/L¥?)/8d

T=b+alnT !
d=y /(g/L)
L=g/(@?+?)
INPUT PARAMETERS
re = 0.08 ft (g/L)™ vz 1.06353 ft?
rg = 0.08 ft d= 0.3034 fitt
L, = 19.22 ft a= 0.00304 {3
Ly = 10.00 ft t, = 0.00 sec
w = 1.0134 ftt t, = 6.20 sec
g = 0.3226 ftt ht,) = 0.85 ft
L = 28.46 ft3/sec? h(t,) = 0.12 ft
g= 32.19 ft/sec’ S = 1.00E-02 dim
RESULTS
b=Ty= 2.97E-02 ft%sec a <0.1? YES
T = 1.73E-02 ft%/sec d<0.7? YES
T = 1.50E+03 ftzlday L, = 28.46
K= 4.80E+01 ft/day L, = 24.22
K= 1.69E-02 cm/sec L,:L, Diff <20% ? YES
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August 2016
HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-15B (TEST 2)
, In [:—1)
K = ‘e L. 2/ 130.48
2L, R, |(t2-11)
where: r. = casing radius (feet)
R . = equivalent radius (feet)
L. = length of screened interval (feet)
t =time (minutes)
h, = head attime t (feet)
INPUT PARAMETERS RESULTS
re = 0.08
R = 0.34
Le = 10 = 1.06E-02 cm/sec
t, = 0 = 3.02E+01 ft/day
t, = 0.38
h,/hy= 0.90
h,/hgy = 0.00
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BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-15B (TEST 2)

rczln(Rej
r
w1 Yo

2L, t oy,

K =

where:
r, = radial distance to undisturbed aquifer (feet)

Yo = initial drawdown (feet)
y: = drawdown (feet) at time t (minutes)

r. = casing radius (feet);
R . = effective radius (feet);
L. = length of screened interval (feet);

INPUT PARAMETERS RESULTS
re = 0.08
My = 0.34
Le= 10 = 9.79E-03 cm/sec
INR/ry)= 2.85 K= 2.77E+01 ft/day
Yo = 0.90
Yi = 0.001
t= 0.4
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August 2016
HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-19 (TEST 1)
, In [:—1)
K = te nLte 2/ |30.48
2L R, | (2 -t1)
where: r. = casing radius (feet)
R . = equivalent radius (feet)
L. = length of screened interval (feet)
t =time (minutes)
h, = head attime t (feet)
INPUT PARAMETERS RESULTS
re = 0.20
R = 0.34
Le = 9.705 = 3.70E-02 cm/sec
ty = 0 = 1.05E+02 ft/day
t, = 0.39
h,/hy= 0.06
h,/hgy = 0.00
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BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-19 (TEST 1)

rczln(Rej
r
w1 Yo

2L, t oy,

K =

where:
r, = radial distance to undisturbed aquifer (feet)

Yo = initial drawdown (feet)
y: = drawdown (feet) at time t (minutes)

r. = casing radius (feet);
R . = effective radius (feet);
L. = length of screened interval (feet);

INPUT PARAMETERS RESULTS
re = 0.20
My = 0.34
Le = 9.705 = 2.25E-02 cm/sec
IN(Re/ry )= 2.18 K= 6.38E+01 ft/day
Yo = 0.10
Yi = 0.001
t= 0.5
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August 2016
HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-19 (TEST 2)
, In [:—1)
K = ‘e L. 2/ 130.48
2L, R, |(t2-11)
where: r. = casing radius (feet)
R . = equivalent radius (feet)
L. = length of screened interval (feet)
t =time (minutes)
h, = head attime t (feet)
INPUT PARAMETERS RESULTS
re = 0.20
R = 0.34
Le = 9.735 = 1.01E-01 cm/sec
ty = 0 = 2.87E+02 ft/day
t, = 0.32
h,/hy= 1.00
h,/hgy = 0.00
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BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-19 (TEST 2)

rczln(Rej
r
w1 Yo

2L, t oy,

K =

where:

r. = casing radius (feet);
R . = effective radius (feet);
L. = length of screened interval (feet);

r, = radial distance to undisturbed aquifer (feet)
Yo = initial drawdown (feet)
y: = drawdown (feet) at time t (minutes)

INPUT PARAMETERS RESULTS
re = 0.20
My = 0.34
Le = 9.735 = 6.85E-02 cm/sec
INR/ry)= 2.18 K= 1.94E+02 ft/day
Yo = 1.30
Vi = 0.001
t= 0.2
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August 2016
HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST GAMW-19B (TEST 1)
h
, . In (hlj
r
K=-—In=2 2 £ 130.48
2L, R.|(2-t1)
where: r. = casing radius (feet)
R = equivalent radius (feet)
L. = length of screened interval (feet)
t =time (minutes)
h, = head at time t (feet)
INPUT PARAMETERS RESULTS
re = 0.08
R = 0.34
Le = 10 K= 1.37E-02 cm/sec
ty = 0 K= 3.88E+01 ft/day
t2 = 0.4
hi/hg = 1.00
h 2/h 0= 0.00
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BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST GAMW-19B (TEST 1)

K=——=In—
2L, toy,
where:
r. = casing radius (feet); r, = radial distance to undisturbed aquifer (feet)
R . = effective radius (feet); yo = initial drawdown (feet)
L. = length of screened interval (feet); y: = drawdown (feet) at time t (minutes)
INPUT PARAMETERS RESULTS
re = 0.08
ey = 0.34
Le = 10 K= 1.44E-02 cm/sec
IN(Re/ry)= 3.02 = 4.09e+01 ft/day
Yo = 1.50
Yy = 0.001
t= 0.3
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HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST GAMW-19B (TEST 2)

Project No.: 164-8171

where:

r. = casing radius (feet)

R . = equivalent radius (feet)

L. = length of screened interval (feet)
t =time (minutes)

h, = head attime t (feet)

INPUT PARAMETERS RESULTS
re = 0.08
R, = 0.34
Le = 10 = 6.82E-03 cm/sec
ty = 0 = 1.93E+01 ft/day
t, = 0.33

h,/hg= 0.44

h,hg = 0.01
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BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST GAMW-19B (TEST 2)

K =
2L

e

rczln(Rej
r
w1 Yo

Y

where:
r. = casing radius (feet);
R . = effective radius (feet);
L. = length of screened interval (feet);

r, = radial distance to undisturbed aquifer (feet)
Yo = initial drawdown (feet)
y: = drawdown (feet) at time t (minutes)

INPUT PARAMETERS RESULTS
re = 0.08
My = 0.34
Le= 10 = 6.31E-03 cm/sec
INR/ry)= 3.02 K= 1.79E+01 ft/day
Yo = 0.08
Yi = 0.001
t= 0.4
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van der KAMP RISING HEAD SLUG TEST ANALYSIS

UNDERDAMPED SLUG TEST GAMW-19B (TEST 1)

Proj. No. 164-8171

b=—aln|0.79r?S(g/L)"?|

where: " A
T=b+alnT a=r(g/L**)/8d
2
d=y /(g/L)’
L=g/(@?+?)
INPUT PARAMETERS
re = 0.08 ft (g/L)r vz — 1.20536  ft?
rg = 0.08 ft d= 0.4539 fitt
L, = 17.92 ft a= 0.00231 {t®
Ly = 10.00 ft t, = 0.00 sec
w = 1.0740 ftt t, = 5.85 sec
g = 0.5471 ftt ht,) = 1.35 ft
L = 22.16 ft3/sec? h(t,) = 0.06 ft
g= 32.19 ft/sec’ S = 1.00E-02 dim
RESULTS
b=Ty= 2.22E-02 ft%/sec a <0.1? YES
T = 1.20E-02 ft?’/sec d<0.7? YES
T= 1.04E+03 ftZ/day L, = 22.16
K= 3.67E+01 ft/day L, = 22.92
K= 1.29E-02 cm/sec L,:L, Diff <20% ? YES
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August 2016
HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-19B (TEST 1)
, In [:—1)
K = te nLte 2/ |30.48
2L, R, | (2 -1t1)
where: r. = casing radius (feet)
R . = equivalent radius (feet)
L. = length of screened interval (feet)
t =time (minutes)
h, = head attime t (feet)
INPUT PARAMETERS RESULTS
re = 0.08
R, = 0.34
Le = 10 = 1.84E-02 cm/sec
ty = 0 = 5.21E+01 ft/day
t, = 0.22
h,/hg= 0.90
h,hg = 0.00
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Project No.: 164-8171 Checked By: JRS
Test Date: 07/07/16 Analysis Date:  7/27/2016
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BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-19B (TEST 2)

rczln(Rej
r
w1 Yo

K =
2L, oy,
where:
r. = casing radius (feet); r, = radial distance to undisturbed aquifer (feet)
R . = effective radius (feet); Yo = initial drawdown (feet)
L. = length of screened interval (feet); y: = drawdown (feet) at time t (minutes)
INPUT PARAMETERS RESULTS

re = 0.08

ry = 0.34

Le = 10 = 1.03E-02 cm/sec

INR/ry)= 3.02 K= 2.91E+01 ft/day
Yo = 0.22
Y = 0.001
t= 0.3

10

Head (feet)
o
~

O
O O o o O

e L ooao o oo 2o o =

0.001 ; ; ; ;
0.6 0.8 1 1.2 14
Time (min)
Project Name: NIPSCO Schahfer Analysis By: DFS
Project No.: 164-8171 Checked By: JRS
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1.0 INTRODUCTION

Golder Associates Inc. (Golder) prepared this Aquifer Test-01 Report for the Rollin M. Schahfer Generating
Station (RMSGS, Site) on behalf of Northern Indiana Public Service Company LLC (NIPSCO LLC). The Site is
located at 2723 E 1500 N Road, Wheatfield, Jasper County, Indiana (Latitude 41° 12' 36" and Longitude 87° 01’
48", see Figure 1). NIPSCO LLC manages coal combustion residuals (CCR) in surface impoundments subject to
applicable requirements of 40 Code of Federal Regulations (CFR) Part 257 as amended (CCR Rule) including the
Multi-Cell Unit (i.e., Material Storage Runoff Basin - MSRB, Metal Cleaning Waste Basin - MCWB, and Drying
Area, see Figure 2).

In accordance with provisions of the CCR Rule groundwater monitoring regulations, NIPSCO LLC monitors the
MSRB, MWCB, and Drying Area as a single unit due to their proximity to one another and because there is no
practical means of monitoring groundwater between the individual impoundments. Following the installation of a
groundwater monitoring system in 2016, Golder collected background groundwater samples and performed
Detection Monitoring at the Multi-Cell Unit pursuant to the requirements of 40 CFR §257.94 and corresponding
State of Indiana requirements. In 2018, Golder performed the first and second Assessment Monitoring sampling
events pursuant to the requirements of 40 CFR §257.95 and corresponding State of Indiana requirements.

Following the first Assessment Monitoring groundwater monitoring event, including verification sampling, NIPSCO
LLC posted a notification to the publicly accessible website that there were detections of Appendix IV parameters
downgradient of the Multi-Cell Unit above the groundwater protection standards (GWPS). In response, NIPSCO
LLC completed the requisite Assessment of Corrective Measures (ACM, dated April 2019) and began preparing
the Selection of Remedy Report for the Multi-Cell Unit. The Selection of Remedy Report includes an evaluation of
groundwater treatment alternatives (e.g., monitored natural attenuation, pump and treat, capping, vertical barriers,
in-situ stabilization and solidification, etc.) that may be implemented on Site.

To conform with the applicable requirements of 40 CFR §257.97 and corresponding State of Indiana
requirements, the selection of remedy includes the analysis of the effectiveness of potential corrective measures
based on their overall performance, reliability, ease of implementation, potential impacts of the remedy, time to
complete the remedy, and institutional requirements. In the ACM, Golder first identified potential response actions
and then screened potential treatment technologies for further consideration in the Selection of Remedy process.

To obtain data necessary to further evaluate potential groundwater remedy(ies) near the Multi-Cell Unit, NIPSCO
LLC requested Golder to perform an aquifer test to supplement existing groundwater data including hydraulic
conductivity and storativity, and to assess potential groundwater flow influences (e.g., boundary conditions) of the
slurry walls surrounding the Multi-Cell Unit. Golder developed the scope and plans for and implemented an
aquifer test of the Site uppermost aquifer in June 2019. The test included:

Installing and developing one fully penetrating (i.e., screened to the top of the underlying shale bedrock),
stainless-steel, six-inch diameter pumping well (AT-01)

Installing and developing thirteen, two-inch diameter polyvinyl chloride (PVC) piezometers (OW-1, OW-2,
Ow-2B, OW-3, OW-4, OW-5, OW-5B, OW-6, OW-7, OW-7B, OW-8, OW-9, and OW-10)

Performing a step-drawdown test at the pumping well (AT-01)

Performing a 24-hour constant rate drawdown test at pumping well (AT-01) followed by recovery monitoring
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Section 2 of this report provides a summary of the conceptual site model (CSM), Section 3 describes the field
activities and aquifer test procedures, and Section 4 presents the data analysis and results of the aquifer testing.

2.0 CONCEPTUAL SITE MODEL

Golder’s interpretation of the Site geology is based on soil borings, bedrock geology maps, prior reports, and CCR
Rule-related well installation activities. The stratigraphy of the Site consists of:

m  Brown fine to medium-gained glacial outwash sand from the ground surface to approximately 14 feet below
ground surface (ft bgs).

m  Grayish-brown fine to medium glacial outwash sand from approximately 14 ft bgs to 36 ft bgs (coarsens with
depth).

m Black to dark gray shale with planar cleavage (Ellsworth and Antrim Shales). Depth to bedrock is
approximately 33 to 36 ft bgs near the Multi-Cell Unit.

The glacial outwash sands that underlie the Multi-Cell Unit comprise the shallow, unconfined uppermost aquifer
based on a review of the information outlined above, an interpretation of the definition of the uppermost aquifer
provided in 40 CFR §257.53, and regional hydrogeologic reports (Rosenshein and Hunn, 1964; Arihood and
Basch, 1994). According to the Unconsolidated Aquifer Systems of Jasper County, Indiana (Maier, 2010), the
uppermost aquifer is part of glacial outwash deposits of the Kankakee Aquifer System. The uppermost aquifer has
a saturated thickness of approximately 27.5 ft based on an approximate underlying shale elevation of 632.5 feet
above mean sea level (ft amsl) and a water table elevation of approximately 660 ft amsl. The shale bedrock acts
as an aquitard compared to the overlying, much more highly permeable, uppermost sand aquifer.

Groundwater in the uppermost aquifer flows to the north and northeast as illustrated by the Site-wide phreatic
surface map based on groundwater elevations measured in August 2018 (see Figure 2). The overall direction of
groundwater flow is towards the Kankakee River, a regional discharge zone, located approximately 1.75 miles
northeast of the Site. In the immediate area of the Multi-Cell Unit (and other non-regulated impoundments)
groundwater flow direction is influenced by the slurry walls that surround the various units. Hydraulic heads
measured inside the slurry walls are higher than those measured just outside the slurry wall/impoundments. This
contrast in potentiometric levels indicates that the slurry walls restrict flow from the CCR impoundments to the
uppermost aquifer.

3.0 PUMPING WELL DESIGN

To design the pumping test well depth, diameter, and screen length, Golder used laboratory grain size analyses
from Site monitoring wells located near the landfill (see Appendix A-1). Specifically, Golder performed grain size
analyses on soil samples collected from monitoring wells GAMW-33B, GAMW-34B, GAMW-35B, GAMW-36B,
and GAMW-37B to estimate hydraulic conductivity using methods outlined in Driscoll (1986) (see Appendix A-2
through A-12). Grain size data from GAMW-33B were also used to design the filter pack and screen diameter
(see Appendix A-13). Golder used the estimated hydraulic conductivity, aquifer thickness, horizontal hydraulic
gradient and annual precipitation to design the screen length, well depth (to top of bedrock), well diameter, flow
rate, and pump capacity for the pumping well testing (see Appendix A-14).

In 2016, Golder performed slug testing to estimate hydraulic conductivity in eight monitoring wells in accordance
with procedures in the Groundwater Monitoring Program Implementation Manual (GMPIM, Golder 2017). Golder
field personnel used a pressure transducer and data logger to obtain the head change test data. Golder analyzed
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the head change data using the Hvorslev (1951), Bower and Rice (1976) and van der Kamp (1976) methods to
estimate the hydraulic conductivity values. The slug test results, measurement data, and calculations are provided
in Appendix B. The average hydraulic conductivity for the wells installed in the upper and lower portions of the
alluvial sand is 3.3E-02 centimeters per second (cm/s) and 9.69E-03 cm/s, respectively. The estimated hydraulic
conductivity values are consistent with anticipated values for glacial outwash deposits. The hydraulic conductivity
of these deposits is at least three orders of magnitude higher than the underlying shale bedrock. The estimated
hydraulic conductivity of these shales ranges from 1.9E-04 to 6.0E-11 cm/s (Kay et al., 1996). Based on the
glacial outwash estimated hydraulic conductivities and grain size analysis from a nearby boring (GAMW-33B),
Golder selected a 0.010-inch slotted Vee-wire stainless-steel screen, with a Number 4 sand filter pack for the
pumping well (see Appendix A-14).

4.0 FIELD ACTIVITIES AND PROCEDURES
4.1 Well and Piezometer Installation

Pumping well and piezometer construction details are summarized in Table 1. Golder subcontracted Layne
Christensen Company (Layne) to install the pumping well (AT-01) and 13 piezometers (OW-1, OW-2, OW-2B,
OW-3, OW-4, OW-5, OW-5B, OW-6, OW-7, OW-7B, OW-8, OW-9, and OW-10) between June 5-7, 2019 at the
locations shown in Figure 3. Borehole and well completion logs are provided in Appendix C.

Layne used a track-mounted roto-sonic drilling rig to advance a 10-inch diameter borehole for pumping well AT-01
from the ground surface to the top of bedrock, a depth of approximately 33.5 ft bgs. Layne collected continuous
soil samples from runs ranging from five to ten feet. Golder logged lithologic conditions and collected samples for
laboratory grain size analysis approximately every five feet. Golder submitted the soil samples to Golder’s
geotechnical laboratory located in Atlanta, Georgia for grain-size/hydrometer and Atterberg Limit testing using
ASTM Methods D6913/D7928 and D4318, respectively (see Appendix A-15).

Layne constructed the pumping well using 20 feet of six-inch diameter, stainless steel, 0.010-inch slotted, Vee-
Wire well screen (13.5 to 33.5 ft bgs); a Number 4 filter sand pack; and six-inch diameter stainless-steel riser. An
approximately three-foot thick hydrated bentonite seal was placed above the sand pack followed by a bentonite-
cement grout to ground surface using a tremie pipe. The well was completed with an above-ground steel
protective surface casing with a locking lid.

Layne installed the piezometers by advancing a six-inch diameter borehole using truck- and track-mounted roto-
sonic drilling rigs. Layne collected continuous soil samples from the deep boreholes (i.e., OW-2B, OW-5B, and
OW-7B) and Golder logged lithologic conditions. The shallow and deep piezometers were screened from
approximately 8 to 18 ft bgs and 22 to 32 ft bgs (i.e., just above the shale), respectively. Layne constructed the
piezometers using 10 feet of two-inch diameter, schedule 40 polyvinyl chloride (PVC), 0.010-inch machine slotted
well screens; and a Number 5 filter pack sand. Layne sealed the piezometers by placing and hydrating bentonite
chips in the borehole from the sand pack to ground surface.

4.2 Well and Piezometer Development

Layne developed the pumping well for eight hours and each piezometer for a minimum of 45 minutes using air-lift
methods between June 9-10, 2019. Layne developed the pumping well by removing approximately 30 well
volumes with a dual pipe air-lift system at approximately 20 gallons per minute (gpm or approximately 9,600
gallons). Golder recorded field water quality parameters including temperature, pH, specific conductivity, oxygen
reduction potential (ORP), and dissolved oxygen using a YSI 556 MPS water quality meter, and recorded turbidity
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using HACH 2100Q turbidity meter during pumping to confirm that the well was adequately developed. Golder
field personnel considered development complete when the field parameters stabilized (i.e., the last three
measurements were within +/- 10% of one another and the discharge water was clear). The pumping well
development log is provided in Appendix C. Layne developed each piezometer by pumping approximately 400 to
450 gallons and surging the individual piezometers with a submersible pump (field water quality parameters were
not collected).

4.3 Predictive Drawdown Assessment

Golder used the pumping well grain size test results to verify the well screen design/filter pack and estimate the
potential water drawdown within the pumping well. Golder analyzed grain size data using methods described by
Hazen, Kozeny, Fair-Hatch and Breyer, in Freeze and Cherry (1979), Driscoll (1986), and Kresic (1997). These
analyses use empirical formulas to estimate hydraulic conductivity as presented in Appendix A (pages A-16
through A-18). The results are summarized in Table 2. These methods have various application limitations based
on the grain size distributions, and distributions not meeting these limitations were not used in the estimates as
indicated in Table 2. Based on these analyses, glacial outwash hydraulic conductivity ranges from 2.23E-02 cm/s
to 4.19E-01 cm/s, with an arithmetic average of 1.37E-01 cm/s. These hydraulic conductivity ranges are similar to
previously estimated values.

Golder used the estimated hydraulic conductivity values and CSM to predict a sustainable pumping rate for the
aquifer test design using standard methods (Todd and Mays, 2005). Golder estimated that a flow rate of 200 gpm
would induce a drawdown of approximately 6.5 feet in the pumping well and a radius of influence of approximately
1,100 ft (see Appendix A-14). Golder used these estimates as an initial design for the pumping test.

4.4 Pumping Test Set-up and Procedures

Golder subcontracted Layne to provide equipment (e.g., pump, hose, generator) and personnel to assist with the
aquifer testing. Layne provided a Grundfos SP submersible pump equipped with a 220-volt, single-phase electric
motor with a nominal discharge rate of 220 gpm powered by a diesel electric generator. The pump contained a
backflow preventer valve to eliminate water flowing back into the well when the pump was shut off. Layne used a
digital totalizing flowmeter to record the pumping rate and extracted volume throughout the duration of the tests.
Layne personnel connected a three-inch diameter hose to a drop pipe coupler to route flow through a hose (under
the haul road in an excavated trench with metal plates to allow traffic flow) to the discharge locations at the
southeast corner of the MSRB as shown in the photographs in Appendix D.

Groundwater levels were monitored during testing activities using programmable Level Troll 700 data
loggers/transducers at the following locations as depicted on Figure 3:

m  Pumping well AT-01

m 13 observation wells (OW-1 through OW-10, including multi-level piezometers)

m  Monitoring wells GAMW-18, GAMW-18B, GAMW-04, and GAMW-09B

m  Background monitoring well GAMW-03 (assumed to be outside the influence of the aquifer test)

The surface water level in the MCWB was also monitored near OW-9.
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In addition, Golder field personnel periodically measured groundwater levels using a Solinst water level meter at
all locations during the testing activities. Golder field personnel programmed the transducers to measure water
level data logarithmically, starting at 0.25 seconds up to 15 second increments for the constant rate pumping and
recovery tests. The Level Troll transducers were equipped with vented data cables to compensate for the effects
of changes in barometric pressure on groundwater levels; however, as described in Section 5.1 below, many of
the transducers did not appear to compensate for barometric pressure, possibly due to improper venting.

4.5 Antecedent Groundwater Level Data

Golder monitored groundwater levels using transducers and data loggers from June 17 to the start of the step test
on June 25, 2019 at 15 locations to evaluate antecedent trends (i.e., variability in water levels over time) in water
levels prior to the aquifer testing. Most of the antecedent data shown in Figure 4 indicates unexpected diurnal
fluctuations. This type of response is often observed in confined aquifers in response to daily barometric pressure
changes or when using unvented transducer cables that are sensitive to barometric pressure changes.

Because the aquifer is not confined, the fluctuations are not attributed to actual changes in the aquifer water
levels. This conclusion was confirmed during aquifer testing when similar transducer data fluctuations were
observed, but not supported by hand water level measurements.

Although the rented transducer cables were supposedly vented, Golder suspects that the venting was either
partially or completely blocked. This is supported by a comparison of air temperature (Gary Airport weather
station) to the transducer pressure readings. As illustrated on Figure 4, groundwater levels appear to inversely
correlate to air temperature, confirming that the transducer readings are influenced by atmospheric conditions.
Golder is unable to discern whether the diurnal fluctuations are due to air pressure changes (due to a lack of
reliable barometric pressure data), or simply to the heating and cooling of the cables. But either way, the diurnal
fluctuations are not attributed to actual water level changes in the aquifer.

However, two of the monitoring locations do appear to provide useful antecedent water level data (OW-2B and
GAMW-18) as illustrated on Figure 4a. Transducer readings for these two locations appear uninfluenced by
temperature and indicate that groundwater levels in the pumping test area were generally increasing during
antecedent monitoring period, particularly during the rain event on June 23/24. Groundwater elevations peaked
shortly after this precipitation event and then began to drop prior to beginning step testing on June 25%.

4.6 Testing Procedures
4.6.1 Step-Drawdown Test

The purpose of the step-drawdown test was to identify an appropriate pumping rate that would be sustainable and
sufficiently stress the aquifer for the 24-hour constant rate drawdown test. An evaluation of previously completed
slug-tests and the predictive drawdown assessment indicated that the pumping well could sustain a flow rate of
over 200 gpm. Golder personnel observed the step-drawdown test (increasing flow rate in each successive step)
in pumping well AT-01 on June 25, 2019. The steps and findings are presented below:

Pump Flow Rate | Time Duration Drawdown in
(gpm) Per Step Pumping Well

(Minutes) (Feet)
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Pump Flow Rate | Time Duration Drawdown in
(gpm) Per Step Pumping Well
(Minutes) (Feet)
90 45 2.6
150 45 46
170 45 5.8

Golder monitored the recovery phase of the step-drawdown test following shutdown of the pump for over 16
hours, which showed that the groundwater elevation recovered to approximately 96% of the original elevation
measured before the start of the step-drawdown test. Drawdown and recovery curves for the step-drawdown test
are provided in Figure 5.

Based on the results of the step-drawdown test, Golder concluded that pumping well AT-01 was capable of
sustaining a flow rate of approximately 170 gpm while generating sufficient drawdown/stress to produce
measurable drawdown in the observation wells during the 24-hour constant rate discharge test.

4.6.2 Constant Rate Discharge Test

Golder field personnel began the constant-rate discharge test in AT-01 at 7:30 a.m. on June 26, 2019, using a
pumping rate of approximately 163 gpm. Flowmeter readings, including instantaneous flow and totalizer readings
are summarized in Table 3. Manual groundwater elevations measured throughout the constant-rate and recovery
portions of the aquifer test are presented in Table 4. Due to the number and volume of electronic water level
measurements for the constant-rate and recovery tests, they are not provided in the report; however, these
measurements are available upon request. Hydrographs of the electronic data from the drawdown and recovery
phases are presented in Figures 6 and 7, respectively.

Golder concluded the drawdown phase of the constant-rate aquifer test at 8:05 a.m. on June 27, 2019 (i.e., 24
hours and 35 minutes) from the starting time. Once Layne field personnel turned the pump off, Golder field staff
monitored the recovery of the water levels in the pumping well and piezometers for approximately 24 hours.

Golder noted the following field conditions that may have affected the aquifer test data:

m  Wet ground surface conditions (i.e., standing water) near the pumping test well array from the rainfall event
that occurred on June 23-24t prior to the aquifer test

m Athunderstorm that occurred during the evening of June 26™ between 7:30 p.m. and 12:10 a.m. on June
27th. Golder observed approximately 0.6 inch of rain in the on-Site rain gauge during this storm

m Decreasing surface water levels in the MCWB prior to and during the pumping test (potential drawdown by
facility personnel).




August 2020 191-21567

5.0 DATA ANALYSIS
51 General Data Evaluation

Figure 6 illustrates transducer and manual water level measurements collected during the pumping and recovery
periods for the pumping well (AT-01). Figures 7 and 8 illustrate observation well transducer data for the
drawdown period and recovery periods, respectively. Diurnal fluctuations of pressure transducer readings are
apparent during the drawdown and recovery portions of the aquifer test, similar to those observed during the
antecedent water level monitoring. The only exceptions were the transducer readings for observation wells
GAMW-18B and OW-7B (see Figure 9). Additionally, the June 26 overnight rain event did not affect the water
levels measured by the transducers in GAMW-18B and OW-7B. Manual water level measurements illustrated in
Figure 6 indicate that later-time transducer data fluctuations (i.e., diurnal fluctuations) are not representative of
actual water level conditions in all other wells. This is confirmed by the data collected from GAMW18B and OW-
7B, which are apparently not influenced by temperature effects. Given these issues, to perform the data analysis
Golder combined early-time transducer data with later-time manual water level measurements.

Discernible drawdown was observed in all of the observation wells located near (i.e., less than 100 feet from) the
pumping well (AT-01) during the pumping period. However, no drawdown was identified in the more distal
observation wells located 600 to 2,250 feet away from the pumping well (i.e., GAMW-03, GAMW-04, and GAMW-
09B). Response to pumping was typically within two minutes of initiation of pumping at most observation wells. At
least one foot of drawdown was observed in all the nearby piezometers within approximately 22 minutes of
starting the test. The maximum drawdown in each piezometer/monitoring well is summarized in Table 4.

Figure 10 presents pre-pumping potentiometric surface contours for the testing area. The pre-pumping
potentiometric surface is relatively flat (i.e., less than a foot of head difference across the testing area), with a
general flow direction of west to east, away from the MCWB.

Figure 11 presents maximum drawdown contours based on the drawdown observed at the end of the pumping
period. The contours indicate a slightly elongated cone of depression oriented east-west that may be affected by
the slurry wall located immediately west of OW-09. The total drawdown measured at observation well OW-09
(3.54 feet) is seemingly anomalous because the drawdown is greater than that observed in wells located closer to
the pumping well.

5.2 Drawdown and Recovery Data Evaluation

Golder analyzed the drawdown and recovery aquifer test data using traditional analytical methods for aquifers of
unlimited areal extent: Theis (1935), Jacob (Cooper and Jacob 1946), and Theis recovery (Theis 1935). These
analyses assume that the aquifer is fully confined; however, in practice these methods are used for semi-confined
and unconfined aquifers, such as at the Site. Calculation of transmissivity, hydraulic conductivity and storativity
are provided in Appendix E. Results are presented in Table 5 and summarized in the table below.

Hydraulic

Well/Piezometer Group Trarzsmé;f)lwty Conductivity St(z:j?::]\;lty
ap (cml/s)
Shallow Wells - Range 4.31E+04 to 6.78E-02 to 6.30E-06 to
8.14E+04 1.28E-01 6.67E+01
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Hydraulic
Conductivity
(cml/s)

Transmissivity
(gpd/ft)

Storativity
(dim)

Well/Piezometer Group

Shallow Wells — Arithmetic 5.98E+04 9.37E-02 6.15E+00
Mean
Deep Wells - Range 5.26E+04 to 8.27E-02 to 1.28E-03 to
7.20E+04 1.13E-01 1.40E-02
Deep Wells — Arithmetic 6.01E+04 9.44E-02 5.68E-03
Mean

gpd/ft = gallons per day per foot; cm/s = centimeters per second; dim = dimensionless

The range and mean calculated transmissivity and hydraulic conductivity values for the shallow and deep wells
are consistent and similar. There is more variability in the calculated storativity values both between and within
shallow and deep portions of the unit.

6.0 SUMMARY

Golder performed step-drawdown and 24-hour aquifer tests to assess the characteristics of the surficial,
unconfined aquifer at the R. M. Schafer Generating Station in June 2019. The purpose of the aquifer test was to
supplement existing groundwater data including hydraulic conductivity and storativity, and to assess potential
influences (e.g., boundary conditions) of the slurry walls surrounding the Multi-Cell Unit, both, in support of on-
going Selection of Remedy evaluations.

A comparison of the hydraulic conductivities estimated from grain size analyses, slug tests, and aquifer tests is
provided in the table below:

Test Method Minimum Maximum Arithmetic Mean

Grain size analysis

2.23E-02 cm/s

4 19E-01 cm/s

1.18E-01 cm/s

Slug tests

3.45E-03 cm/s

1.01E-01 cm/s

1.72E-02 cm/s

Pumping tests — shallow wells

6.78E-02 cm/s

1.28E-01 cm/s

9.37E-02 cm/s

Pumping tests — deep wells

8.27E-02 cm/s

1.13E-01 cm/s

9.44E-02 cm/s

cm/sec = centimeters per second

The arithmetic mean values for hydraulic conductivity based on the grain size analysis and the pumping test
results in the shallow and deep wells are similar (i.e., high E-02, low E-01 cm/sec). The arithmetic mean values for
hydraulic conductivity based on the slug test data is about one order of magnitude lower (low E-01 cm/sec).

Future work to identify and evaluate remedial alternatives and/or to evaluate construction dewatering should
consider the range of calculated hydraulic parameters presented herein.
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Table 1: Well and Piezometer Construction Summary

NIPSCO LLC R.M. Schahfer Generating Station

Obersvation
Well Locations

Northing (ft)

Easting (ft)

Ground
Surface
Elevation
(ft-msl)

Reference
Elevation (ft- Well Depth

msl)

Sounded

(ft)

Top
(ft-bgs)

Screen Interval

Bottom
(ft-bgs)

Well
Diameter
(inches)

Distance
from AT-01

(ft)

Pre-Aquifer Test (6/26/2019)

Time of
Collection

Depth to
Water (ft- btoc)

Groundwater
Elevation
(ft-msl)

Project No.: 191-21567

Immediately prior to pump shut-off (6/27/2019)

Time of
Collection

Depth to
Water (ft- btoc)

Groundwater
Elevation
(ft-msl)

OW-1 2,171,874.71 2,971,270.45 2 7:18:00 AM 7:42:00 AM
OW-2 2,171,859.54 2,971,270.41 666.39 668.43 18.30 8 18 2 36 7:17:00 AM 6.07 662.36 7:39:00 AM 8.82 659.61
OW-2B 2,171,859.73 2,971,276.30 665.96 669.22 32.16 24 34 2 36 7:16:00 AM 6.82 662.40 7:38:00 AM 9.67 659.55
OW-3 2,171,845.39 2,971,269.68 666.34 668.23 18.00 8 18 2 50 7:15:00 AM 5.81 662.42 7:37:00 AM 8.52 659.71
Oow-4 2,171,895.05 2,971,285.00 665.30 667.40 18.08 8 18 2 14 7:20:00 AM 5.01 662.39 7:41:00 AM 8.23 659.17
OW-5 2,171,898.18 2,971,295.19 665.18 667.16 18.25 8 18 2 25 7:21:00 AM 478 662.38 7:41:00 AM 7.79 659.37
OW-5B 2,171,892.64 2,971,295.17 665.23 668.49 33.00 23 33 2 25 7:20:00 AM 6.10 662.39 7:41:00 AM 9.11 659.38
OW-6 2,171,895.22 2,971,305.30 665.25 667.15 18.25 8 18 2 35 7:21:00 AM 4.77 662.38 7:42:00 AM 7.55 659.60
OW-7 2,171,929.17 2,971,270.63 665.98 667.76 18.41 8 18 2 34 7:25:00 AM 5.36 662.40 7:45:00 AM 8.20 659.56
OW-7B 2,171,930.18 2,971,274.96 665.72 669.06 32.56 22 32 2 35 7:25:00 AM 6.69 662.37 7:45:00 AM 9.56 659.50
OWwW-8 2,171,939.98 2,971,270.91 665.89 667.85 18.16 8 18 2 45 7:27:00 AM 5.46 662.39 7:46:00 AM 8.17 659.68
OW-9 2,171,894.23 2,971,175.52 668.22 671.25 20.85 10 20 2 95 7:28:00 AM 8.02 663.23 7:49:00 AM 11.56 659.69
OW-10 2,171,893.36 2,971,212.54 665.75 669.69 19.50 8 18 2 58 7:28:00 AM 7.28 662.41 7:47:00 AM 9.98 659.71
AT-01 2,171,895.27 2,971,270.60 666.10 668.60 34.65 13.5 33.5 6 0 7:22:00 AM 6.22 662.38 7:43:00 AM 12.48 656.12
GAMW-03 2,169,821.53 2,971,646.34 665.14 668.77 18.86 5 15 2 2108 7:36:00 AM 4.88 663.89 7:53:00 AM 4.38 664.39
GAMW-04 2,170,947.82 2,971,503.36 665.81 669.21 17.86 5 15 2 614 - NM - 7:52:00 AM 6.53 662.68
GAMW-09B 2,172,502.57 2,971,291.67 665.35 668.29 37.42 25 35 2 976 - NM - 7:57:00 AM 6.85 661.44
GAMW-18 2,171,919.78 2,971,272.41 666.04 669.07 18.51 5 15 2 25 7:24:00 AM 6.68 662.39 7:43:00 AM 9.58 659.49
GAMW-18B 2,171,910.00 2,971,272.53 665.94 668.47 35.89 25 35 2 15 7:23:00 AM 6.07 662.40 7:43:00 AM 9.34 659.13
Notes:
Locations surveyed in US State Plane Indiana West Zone NAD 1983, NAVD 1988 (ft)
Reference elevation is top of PVC for temporary observation wells and top of casing for permanent wells.
The water level data provided on this table were collected manually with a water level meter.
ft-bgs = feet below ground surface
ft-msl = feet above mean sea level Prepared by: DFS
ft-btoc = feet below top of casing Checked by: AMH
NM- not measured Reviewed by: APTM
> GOLDER Page 1 of 1
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Table 2: Summary of Hydraulic Conductivity Estimates Based on Grain Size Analysis

NIPSCO LLC R.M. Schahfer Generating Station

Sample Information Hydraulic Conductivity Estimate®* (cm/sec)

s Arithmetic Hazen/Breyer

A 6 A - 6
7 Applicable Fair-  Applicable e Average of  Arithmetic

Laboratory USCS i 6 -
o e [FHALEEE Kozeny s Applicabl

Sample location’ Depth (feet)

Classification? (YIN) (YIN) Hatch (i) Brever (YIN)

Applicable  Average®

AT-01 19.0 to 20.0 SP 1.34E-01 Y 9.92E-02 N 3.30E-01 Y 1.68E-01 Y 2.11E-01 1.51E-01

AT-01 24.0to 25.0 SP 1.20E-01 Y 8.88E-02 N 2.25E-01 Y 1.52E-01 Y 1.66E-01 1.36E-01

AT-01 29.0 to 30.0 SP 7.69E-02 Y 5.68E-02 N 1.83E-01 Y 9.47E-02 Y 1.18E-01 8.58E-02
GAMW-33B 5.0to 6.0 SM 2.45E-03 N 1.81E-03 N 2.27E-02 Y 2.46E-03 N 2.27E-02 2.46E-03
GAMW-33B 10.4 to 12.0 SP 4.32E-02 Y 3.20E-02 N 8.83E-02 Y 5.39E-02 Y 6.18E-02 4.86E-02
GAMW-33B 25.9to 26.8 SP 1.99E-01 Y 1.47E-01 N 3.90E-01 Y 2.24E-01 N 2.94E-01 2.11E-01
GAMW-34B 16.3to 17.0 SP 9.42E-02 Y 6.96E-02 N 2.67E-01 Y 1.06E-01 N 1.81E-01 1.00E-01
GAMW-35B 10.0to 11.4 SP 3.18E-02 Y 2.35E-02 N 8.16E-02 Y 3.76E-02 Y 5.03E-02 3.47E-02
GAMW-35B 20.0to 20.8 SP 8.25E-02 Y 6.09E-02 N 2.07E-01 Y 1.00E-01 Y 1.30E-01 9.14E-02
GAMW-36B 20.8to 21.4 SW 1.07E-01 N 7.89E-02 N 4.19E-01 Y 1.05E-01 N 4.19E-01 1.06E-01
GAMW-36B 31.5t0 32.0 SP 2.83E-02 Y 7.89E-02 N 5.60E-02 Y 3.58E-02 N 4.21E-02 3.21E-02
GAMW-37B 5.0 to 6.1 SP-SW 2.45E-03 N 1.81E-03 N 2.23E-02 Y 2.48E-03 N 2.23E-02 2.47E-03
GAMW-37B 10.0 to 12.0 SP 2.51E-02 Y 1.85E-02 N 4.90E-02 Y 3.33E-02 Y 3.58E-02 2.92E-02
GAMW-37B 26.5[to 27.0 SW 4.75E-02 N 3.51E-02 N 1.67E-01 Y 4.72E-02 N 1.67E-01 4.73E-02

Average (cm/sec):  1.37E-01 7.70E-02

Notes:

1.

Samples at AT-01 tested by Golder Associates' Soils Laboratory in June 2019 using ASTM D6913. Samples at GAMW-33B, GAMW-34B,

GAMW-35B, GAMW-36B and GAMW-37B tested by Golder Associates' Soils Laboratory in November 2016 using ASTM D422.

2.
. Hydraulic conductivity estimated from grain size analysis data from November 2016 and June 2019. See Apeendix A for analysis.

0N O AW

SP = Poorly-graded Sand; SM = Silty Sand; SW = Well-graded Sand.

cm/sec = centimeter per second.

. Hazen Method or arithmetic average of Hazen and Breyer methods ideal for medium sand material.
. Applicability determined from hydraulic conductivity estimation method's applicability conditions.

. Kozeny Method ideal for coarse sand material. Prepared by: JRS
. Breyer Method ideal for silty sand material. Checked by: SKB
Reviewed by: APTM

&» GOLDER Page 1 of 1



August 2020 Project No.: 191-21567

Table 3: Flow Meter Readings Obtained During the 24-Hour Aquifer Test
NIPSCO LLC R.M. Schahfer Generating Station

: Elapsed Time inStantaneous Totalizer Readings Volume Pumped Calculated Ela.psed
Date/Time (hh:mm) Flow (gallons) (gallons) Average Flow Time
(gpm) Rate (gpm) (minutes)
6/26/19 7:30 - - 34,900 0 0
6/26/19 7:31 0:01 164.78 35,140 240 240.00 1
6/26/19 8:05 0:35 163.62 40,798 5,898 168.51 35
6/26/19 8:31 1:01 163.62 44,992 10,092 165.44 61
6/26/19 9:23 1:53 163.62 53,421 18,521 163.90 113
6/26/19 10:27 2:57 163.91 63,966 29,066 164.21 177
6/26/19 11:27 3:57 163.76 73,947 39,047 164.76 237
6/26/19 12:28 4:58 163.33 83,716 48,816 163.81 298
6/26/19 13:41 6:11 163.04 95,688 60,788 163.85 371
6/26/19 15:00 7:30 163.04 108,311 73,411 163.14 450
6/26/19 16:27 8:57 163.04 122,669 87,769 163.44 537
6/26/19 17:57 10:27 162.75 137,388 102,488 163.46 627
6/26/19 19:32 12:02 162.75 152,819 117,919 163.32 722
6/27/19 0:10 16:40 162.17 197,364 162,464 162.46 1,000
6/27/19 7:30 24:00 162.42 269,870 234,970 163.17 1,440
6/27/19 8:05 24:35 0.00 274,802 239,902 162.65 1,475
Notes:
gpm= gallons per minute Prepared by: EW
hh:mm = hours and minutes Checked by: ANB

Reviewed by:  APTM
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August 2020

Table 4: Manual Groundwater Elevations Measured During the Aquifer Test

NIPSCO LLC R.M. Schahfer Generating Station

Date/Time

Elapsed Time
[hh:mm]

Groundwater
Depth
[ft btoc]

Drawdown

[ft]

Date/Time

Ow-2

Elapsed Time
[hh:mm]

Groundwater

Depth
[ft btoc]

Drawdown
[ft]

Date/Time

Oow-2B

Elapsed Time
[hh:mm]

Groundwater

Depth
[ft btoc]

Drawdown
[ft]

Date/Time

Elapsed Time
[hh:mm]

Groundwater
Depth
[ft btoc]

Drawdown
[ft]

6/26/19 7:18 6.94 0 6/26/19 7:17 6.07 0 6/26/19 7:16 6.82 0 6/26/19 7:15 5.81 0
6/26/19 7:52 0:22 8.36 1.42 6/26/19 7:52 0:22 719 1.12 6/26/19 7:51 0:21 8.22 1.40 6/26/19 8:06 0:16 7.09 1.28
6/26/19 8:08 0:38 8.51 1.57 6/26/19 8:07 0:37 7.38 1.31 6/26/19 8:07 0:37 8.39 1.57 6/26/19 8:32 0:42 7.28 1.47
6/26/19 8:33 1:03 8.73 1.79 6/26/19 8:33 1:03 7.58 1.51 6/26/19 8:33 1:03 8.56 1.74 6/26/19 9:24 1:34 7.54 1.73
6/26/19 9:25 1:55 8.99 2.05 6/26/19 9:24 1:54 7.85 1.78 6/26/19 9:24 1:54 8.80 1.98 6/26/19 10:28 2:38 7.74 1.93
6/26/19 10:30 3:00 9.15 2.21 6/26/19 10:29 2:59 8.05 1.98 6/26/19 10:29 2:59 8.98 2.16 6/26/19 11:29 3:39 7.83 2.02
6/26/19 11:31 4:01 9.27 2.33 6/26/19 11:30 4:00 8.16 2.09 6/26/19 11:29 3:59 9.06 2.24 6/26/19 12:29 4:39 7.92 2.1
6/26/19 12:31 5:01 9.36 242 6/26/19 12:31 5:01 8.36 2.29 6/26/19 12:30 5:00 9.17 2.35 6/26/19 13:42 5:52 7.97 2.16
6/26/19 13:45 6:15 9.44 2.50 6/26/19 13:14 5:44 8.34 2.27 6/26/19 13:43 6:13 9.19 2.37 6/26/19 15:01 711 8.07 2.26
6/26/19 15:03 7:33 9.54 2.60 6/26/19 15:03 7:33 8.39 2.32 6/26/19 15:02 7:32 9.31 2.49 6/26/19 16:29 8:39 8.11 2.30
6/26/19 16:32 9:02 9.58 2.64 6/26/19 16:31 9:01 8.46 2.39 6/26/19 16:31 9:01 9.33 2.51 6/26/19 17:59 10:09 8.21 2.40
6/26/19 18:00 10:30 9.60 2.66 6/26/19 18:00 10:30 8.48 2.41 6/26/19 17:59 10:29 9.41 2.59 6/26/19 19:39 11:49 8.22 2.41
6/27/19 0:16 16:46 9.83 2.89 6/27/19 0:14 16:44 8.71 2.64 6/27/19 0:12 16:42 9.41 2.59 6/27/19 0:11 16:21 8.45 2.64
6/27/19 7:42 24:12 9.92 2.98 6/27/19 7:39 24:09 8.82 2.75 6/27/19 7:38 24:08 9.67 2.85 6/27/19 7:37 23:47 8.52 2.71
6/27/19 8:09 0:04 8.93 1.99 6/27/19 8:09 0:04 8.09 2.02 6/27/19 8:08 0:03 8.66 1.84 6/27/19 8:07 0:17 7.84 2.03
6/27/19 8:19 0:14 8.69 1.75 6/27/19 8:18 0:13 7.82 1.75 6/27/19 8:18 0:13 8.41 1.59 6/27/19 8:17 0:27 7.59 1.78
6/27/19 9:07 1:02 8.15 1.21 6/27/19 9:07 1:02 7.29 1.22 6/27/19 9:06 1:01 7.98 1.16 6/27/19 9:06 1:16 7.09 1.28
6/27/19 9:33 1:28 8.02 1.08 6/27/19 9:33 1:28 712 1.05 6/27/19 9:33 1:28 7.91 1.09 6/27/19 9:32 1:42 6.93 1.12
6/27/19 10:04 1:59 7.88 0.94 6/27/19 10:03 1:58 7 0.93 6/27/19 10:03 1:58 7.74 0.92 6/27/19 10:02 2:12 6.78 0.97
6/27/19 11:05 3:00 7.77 0.83 6/27/19 11:05 3:00 6.85 0.78 6/27/19 11:03 2:58 7.63 0.81 6/27/19 11:02 3:12 6.63 0.82
6/27/19 12:06 4:01 7.64 0.70 6/27/19 12:05 4:00 6.74 0.67 6/27/19 12:05 4:00 7.51 0.69 6/27/19 12:04 4:14 6.57 0.76
6/28/19 7:54 23:49 7.21 0.27 6/28/19 7:53 23:48 6.32 0.25 6/28/19 7:53 23:48 7.07 0.25 6/28/19 7:52 0:02 6.09 0.28
Notes:

ft btoc= feet below top of casing

Pump started at 07:30 on 6/26/2019. Pump stopped at 08:05 on 6/27/2019.
hh:mm = hours and minutes

NM= not measured

Project No.: 191-21567
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August 2020

Table 4: Manual Groundwater Elevations Collected During the Aquifer Test
NIPSCO LLC R.M. Schahfer Generating Station

Oow-4 OW-5B OwW-5
. Elapsed Time SICUNEL L Drawdown . Elapsed Time LT E L Drawdown . Elapsed Time SICTIEY G Drawdown . Elapsed Time Groundwater Drawdown
Date/Time thh:mm] Depth [ft] Date/Time [hh:mm] Depth [ft] Date/Time fhh:zmm] Depth [ft] Date/Time [hh:mm] Depth [ft]
[ft btoc] [ft btoc] [ft btoc] [ft btoc]
6/26/19 7:20 5.01 0 6/26/19 7:20 6.1 0 6/26/19 7:21 4.78 0 6/26/19 7:21 4.77 0
6/26/19 7:53 0:23 6.76 1.75 6/26/19 7:54 0:24 7.69 1.59 6/26/19 7:54 0:24 6.34 1.56 6/26/19 7:55 0:25 6.03 1.26
6/26/19 8:08 0:38 6.92 1.91 6/26/19 8:09 0:39 7.82 1.72 6/26/19 8:09 0:39 6.49 1.71 6/26/19 8:09 0:39 6.21 1.44
6/26/19 8:34 1:04 7.10 2.09 6/26/19 8:35 1:05 7.98 1.88 6/26/19 8:35 1:05 6.67 1.89 6/26/19 8:35 1:05 6.39 1.62
6/26/19 9:25 1:55 7.32 2.31 6/26/19 9:26 1:56 8.23 213 6/26/19 9:26 1:56 6.92 2.14 6/26/19 9:26 1:56 6.62 1.85
6/26/19 10:31 3:01 7.49 248 6/26/19 10:32 3:02 8.38 2.28 6/26/19 10:33 3:03 7.06 2.28 6/26/19 10:34 3:04 6.81 2.04
6/26/19 11:32 4:02 7.61 2.60 6/26/19 11:33 4:03 8.47 2.37 6/26/19 11:33 4:03 7.16 2.38 6/26/19 11:34 4:04 6.93 2.16
6/26/19 12:32 5:02 7.69 2.68 6/26/19 12:33 5:03 8.55 2.45 6/26/19 12:33 5:03 7.22 244 6/26/19 12:34 5:04 7.01 2.24
6/26/19 13:47 6:17 7.75 2.74 6/26/19 13:47 6:17 8.63 2.53 6/26/19 13:49 6:19 7.31 2.53 6/26/19 13:49 6:19 7.06 2.29
6/26/19 15:04 7:34 7.83 2.82 6/26/19 15:05 7:35 8.66 2.56 6/26/19 15:05 7:35 7.38 2.60 6/26/19 15:06 7:36 7.14 2.37
6/26/19 16:33 9:03 7.90 2.89 6/26/19 16:35 9:05 8.74 2.64 6/26/19 16:36 9:06 7.47 2.69 6/26/19 16:36 9:06 7.22 2.45
6/26/19 18:03 10:33 7.92 2.91 6/26/19 18:02 10:32 8.82 2,72 6/26/19 18:03 10:33 7.48 2.70 6/26/19 18:03 10:33 7.26 249
6/27/19 0:18 16:48 8.14 3.13 6/27/19 0:19 16:49 9.06 2.96 6/27/19 0:21 16:51 7.76 2.98 6/27/19 0:22 16:52 7.42 2.65
6/27/19 7:41 24:11 8.23 3.22 6/27/19 7:41 24:11 9.11 3.01 6/27/19 7:41 24:11 7.79 3.01 6/27/19 7:42 24:12 7.55 2.78
6/27/19 8:10 0:05 6.83 1.82 6/27/19 8:11 0:06 7.88 1.78 6/27/19 8:11 0:06 6.56 1.78 6/27/19 8:11 0:06 6.61 1.84
6/27/19 8:20 0:15 6.62 1.61 6/27/19 8:21 0:16 7.67 1.57 6/27/19 8:20 0:15 6.36 1.58 6/27/19 8:21 0:16 6.42 1.65
6/27/19 9:08 1:03 6.19 1.18 6/27/19 9:09 1:04 7.27 117 6/27/19 9:09 1:04 5.94 1.16 6/27/19 9:09 1:04 5.96 1.19
6/27/19 9:34 1:29 6.08 1.07 6/27/19 9:35 1:30 71 1.00 6/27/19 9:35 1:30 5.81 1.03 6/27/19 9:35 1:30 5.82 1.05
6/27/19 10:05 2:00 5.95 0.94 6/27/19 10:05 2:00 7.03 0.93 6/27/19 10:05 2:00 5.68 0.90 6/27/19 10:06 2:01 5.71 0.94
6/27/19 11:06 3:01 5.81 0.80 6/27/19 11:07 3:02 6.88 0.78 6/27/19 11:07 3:02 5.57 0.79 6/27/19 11:08 3:03 5.55 0.78
6/27/19 12:07 4:02 5.71 0.70 6/27/19 12:08 4:03 6.81 0.71 6/27/19 12:09 4:04 5.48 0.70 6/27/19 12:09 4:04 5.46 0.69
6/28/19 7:55 23:50 5.28 0.27 6/28/19 7:55 23:50 6.39 0.29 6/28/19 7:56 23:51 5.05 0.27 6/28/19 7:56 23:51 5.02 0.25
Notes:

ft btoc= feet below top of casing
Pump started at 07:30 on 6/26/2019. Pump stopped at 08:05 on 6/27/2019.
hh:mm = hours and minutes

NM= not measured

Project No.: 191-21567
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August 2020

Table 4: Manual Groundwater Elevations Collected During the Aquifer Test
NIPSCO LLC R.M. Schahfer Generating Station

AT-01 GAMW-18B GAMW-18 OW-7B
. Elapsed Time Cretnanatel Drawdown . Elapsed Time SICTNELTIL Drawdown . Elapsed Time ST EL Drawdown . Elapsed Time Groundwater Drawdown
Date/Time {hh:mm] Depth [ft] Date/Time {hh:mm] Depth [ft] Date/Time thh:mm] Depth [ft] Date/Time fhh:mm] Depth [ft]
[ft btoc] [ft btoc] [ft btoc] [ft btoc]
6/26/19 7:22 6.22 0 6/26/19 7:23 6.07 0 6/26/19 7:24 6.88 0 6/26/19 7:25 6.69 0
6/26/19 7:55 0:25 10.66 4.44 6/26/19 7:56 0:26 7.96 1.89 6/26/19 7:57 0:27 8.01 1.23 6/26/19 7:57 0:27 8.12 1.43
6/26/19 8:10 0:40 11.08 4.86 6/26/19 8:11 0:41 8.11 2.04 6/26/19 8:11 0:41 8.17 1.49 6/26/19 8:12 0:42 8.25 1.56
6/26/19 8:36 1:06 11.26 5.04 6/26/19 8:37 1:07 8.27 2.20 6/26/19 8:38 1:08 8.36 1.68 6/26/19 8:38 1:08 8.41 1.72
6/26/19 9:27 1:57 11.47 5.25 6/26/19 9:27 1:57 8.45 2.38 6/26/19 9:28 1:58 8.59 1.91 6/26/19 9:28 1:58 8.65 1.96
6/26/19 10:35 3:05 11.65 5.43 6/26/19 10:35 3:05 8.64 2.57 6/26/19 10:36 3:06 8.80 2.12 6/26/19 10:37 3:07 8.84 2.15
6/26/19 11:35 4:05 11.78 5.56 6/26/19 11:36 4:06 8.76 2.69 6/26/19 11:37 4.07 8.91 2.23 6/26/19 11:38 4:08 8.90 2.21
6/26/19 12:35 5:05 11.87 5.65 6/26/19 12:26 4:56 8.81 2.74 6/26/19 12:37 5:07 9.00 2.33 6/26/19 12:37 5:07 8.94 2.25
6/26/19 13:50 6:20 11.94 5.72 6/26/19 13:51 6:21 8.87 2.80 6/26/19 13:52 6:22 9.02 2.34 6/26/19 13:52 6:22 9.04 2.35
6/26/19 15:07 7:37 12.02 5.80 6/26/19 15:07 7:37 8.93 2.86 6/26/19 15:08 7:38 9.15 2.47 6/26/19 15:09 7:39 9.09 2.40
6/26/19 16:38 9:08 12.06 5.84 6/26/19 16:39 9:09 9.01 2.94 6/26/19 16:40 9:10 9.19 2.51 6/26/19 16:42 9:12 9.15 2.46
6/26/19 18:04 10:34 12.12 5.90 6/26/19 18:04 10:34 9.02 2.95 6/26/19 18:05 10:35 9.22 2.54 6/26/19 18:06 10:36 9.18 2.49
6/27/19 0:25 16:55 12.36 6.14 6/27/19 0:26 16:56 9.28 3.21 6/27/19 0:27 16:57 9.41 2.73 6/27/19 0:28 16:58 9.41 272
6/27/19 7:43 24:13 12.48 6.26 6/27/19 7:43 24:13 9.34 3.27 6/27/19 7:43 24:13 9.58 2.90 6/27/19 7:45 24:15 9.56 2.87
6/27/19 8:12 0:07 7.92 1.70 6/27/19 8:12 0:07 7.77 1.70 6/27/19 8:13 0:08 8.74 1.86 6/27/19 8:14 0:09 8.39 1.70
6/27/19 8:22 0:17 7.76 1.54 6/27/19 8:22 0:17 7.6 1.53 6/27/19 8:23 0:18 8.54 1.66 6/27/19 8:24 0:19 8.19 1.50
6/27/19 9:10 1:05 7.36 1.14 6/27/19 9:11 1:06 7.19 1.12 6/27/19 9:11 1:06 8.07 1.19 6/27/19 9:12 1:07 7.78 1.09
6/27/19 9:36 1:31 7.25 1.03 6/27/19 9:36 1:31 7.08 1.01 6/27/19 9:37 1:32 7.94 1.06 6/27/19 9:38 1:33 7.68 0.99
6/27/19 10:07 2:02 7.16 0.94 6/27/19 10:07 2:02 6.97 0.90 6/27/19 10:08 2:03 7.89 1.01 6/27/19 10:09 2:04 7.56 0.87
6/27/19 11:09 3:04 6.98 0.76 6/27/19 11:10 3:05 6.84 0.77 6/27/19 11:11 3:06 7.7 0.82 6/27/19 11:11 3:06 7.43 0.74
6/27/19 12:10 4:05 6.93 0.71 6/27/19 12:11 4:06 6.76 0.69 6/27/19 12:12 4:07 7.62 0.74 6/27/19 12:12 4:07 7.41 0.72
6/28/19 6:40 22:35 6.53 0.31
6/28/19 7:56 23:51 6.45 0.23 6/28/19 7:57 23:52 6.34 0.27 6/28/19 7:57 23:52 7.2 0.32 6/28/19 7:58 23:53 6.99 0.30
Notes:

ft btoc= feet below top of casing
Pump started at 07:30 on 6/26/2019. Pump stopped at 08:05 on 6/27/2019.
hh:mm = hours and minutes

NM= not measured

Project No.: 191-21567
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August 2020

Table 4: Manual Groundwater Elevations Collected During the Aquifer Test

NIPSCO LLC R.M. Schahfer Generating Station

Date/Time

Oow-7

Elapsed Time
[hh:mm]

Groundwater

Depth
[ft btoc]

Drawdown
[ft]

Date/Time

Oow-8

Elapsed Time
[hh:mm]

Groundwater

Depth
[ft btoc]

Drawdown
[ft]

Date/Time

Oow-9

Elapsed Time
[hh:mm]

Groundwater

Depth
[ft btoc]

Drawdown
[ft]

Date/Time

OW-10

Elapsed Time
[hh:mm]

Groundwater Drawdown

Depth
[ft btoc]

[ft]

Project No.: 191-21567

Comments

6/26/19 7:25 5.36 0 6/26/19 7:27 5.46 0 6/26/19 7:28 8.02 0 6/26/19 7:28 7.28 0 pre-24 hour test reading,
6/26/19 7:58 0:28 6.79 1.43 6/26/19 7:58 0:28 NM NM 6/26/19 7:59 0:29 10.13 2.1 6/26/19 7:58 0:28 8.59 1.31
6/26/19 8:12 0:42 6.91 1.55 6/26/19 8:13 0:43 6.88 1.42 6/26/19 8:15 0:45 10.28 2.26 6/26/19 8:14 0:44 8.71 1.43
6/26/19 8:38 1:08 7.09 1.73 6/26/19 8:39 1:09 7.05 1.59 6/26/19 8:40 1:10 10.42 2.40 6/26/19 8:40 1:10 8.87 1.59
6/26/19 9:30 2:00 7.31 1.95 6/26/19 9:30 2:00 7.27 1.81 6/26/19 9:31 2:01 10.59 2.57 6/26/19 9:31 2:01 9.08 1.80
6/26/19 10:40 3:10 7.47 2.1 6/26/19 10:40 3:10 7.43 1.97 6/26/19 10:43 3:13 10.79 2.77 6/26/19 10:42 3112 9.28 2.00
6/26/19 11:38 4:08 7.53 217 6/26/19 11:39 4:09 7.51 2.05 6/26/19 11:42 4:12 10.91 2.89 6/26/19 11:41 4:11 9.35 2.07
6/26/19 12:38 5:08 7.63 2.27 6/26/19 12:39 5:09 7.58 212 6/26/19 12:41 5:11 10.95 2.93 6/26/19 12:40 5:10 9.44 2.16
6/26/19 13:54 6:24 7.69 2.33 6/26/19 13:54 6:24 7.65 219 6/26/19 13:57 6:27 11.00 2.98 6/26/19 13:56 6:26 9.51 2.23
6/26/19 15:09 7:39 7.78 2.42 6/26/19 15:10 7:40 7.75 2.29 6/26/19 15:12 7:42 11.07 3.05 6/26/19 15:11 7:41 9.56 2.28
6/26/19 16:44 9:14 7.82 2.46 6/26/19 16:45 9:15 7.80 2.34 6/26/19 16:49 9:19 11.14 3.12 6/26/19 16:48 9:18 9.63 2.35
6/26/19 18:06 10:36 7.85 2.49 6/26/19 18:07 10:37 7.81 2.35 6/26/19 18:09 10:39 11.16 3.14 6/26/19 18:08 10:38 9.67 2.39
6/27/19 0:29 16:59 8.10 2.74 6/27/19 0:30 17:00 8.05 2.59 6/27/19 0:35 17:05 11.41 3.39 6/27/19 0:33 17:03 9.89 2.61
6/27/19 7:45 24:15 8.20 2.84 6/27/19 7:46 24:16 8.17 2.71 6/27/19 7:49 24:19 11.56 3.54 6/27/19 7:47 24:17 9.98 2.70
6/27/19 8:14 0:09 712 1.76 6/27/19 8:15 0:10 719 1.73 6/27/19 8:16 0:11 10.47 2.45 6/27/19 8:15 0:10 8.94 1.66
6/27/19 8:24 0:19 6.92 1.56 6/27/19 8:24 0:19 7.02 1.56 6/27/19 8:26 0:21 10.28 2.26 6/27/19 8:25 0:20 8.77 1.49
6/27/19 9:13 1:08 6.56 1.20 6/27/19 9:13 1:08 6.61 1.15 6/27/19 9:15 1:10 9.95 1.93 6/27/19 9:14 1:09 8.43 1.15
6/27/19 9:38 1:33 6.4 1.04 6/27/19 9:39 1:34 6.48 1.02 6/27/19 9:40 1:35 9.89 1.87 6/27/19 9:40 1:35 8.29 1.01
6/27/19 10:09 2:04 6.27 0.91 6/27/19 10:10 2:05 6.38 0.92 6/27/19 10:12 2:07 9.72 1.70 6/27/19 10:11 2:06 8.17 0.89
6/27/19 11:12 3:07 6.17 0.81 6/27/19 11:12 3:07 6.21 0.75 6/27/19 11:14 3:09 9.59 1.57 6/27/19 11:13 3:08 8.04 0.76
6/27/19 12:14 4:09 6.1 0.74 6/27/19 12:15 4:10 6.19 0.73 6/27/19 12:17 4:12 9.52 1.50 6/27/19 12:16 4:11 7.99 0.71
6/28/19 7:58 23:53 5.65 0.29 6/28/19 7:59 23:54 5.77 0.31 6/28/19 8:00 23:55 8.14 0.12 6/28/19 7:59 23:54 7.54 0.26 collected after pump and transducer removed
Notes: Prepared by: EW

ft btoc= feet below top of casing
Pump started at 07:30 on 6/26/2019. Pump stopped at 08:05 on 6/27/2019.
hh:mm = hours and minutes

NM= not measured

Checked by: ANB

Reviewed by: APTM
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August 2020

Table 5: Summary of Aquifer Test Results
NIPSCO LLC R.M. Schahfer Generating Station

Project No.: 191-21567

. . Pumping Test Results - Transmissivity Estimated Hydraulic Conductivity Stor.age
Well/Piezometer ID Analysis Method Coefficient
[m%s] [gpd/ft] [ft?/day] [cmis] [ft/day] [dim]
SHALLOW WELLS
Theis 1.10E-02 7.64E+04 1.02E+04 1.20E-01 340 2.39E-05
AT-01 Jacob 1.08E-02 7.53E+04 1.01E+04 1.18E-01 335 6.30E-06
Theis Recovery 1.13E-02 7.84E+04 1.05E+04 1.23E-01 349 n/a
Theis 8.68E-03 6.04E+04 8.07E+03 9.49E-02 269 6.67E+01
OW-1 Jacob 7.14E-03 4.97E+04 6.64E+03 7.82E-02 222 1.96E+01
Theis Recovery 7.29E-03 5.07E+04 6.78E+03 7.57E-02 215 n/a
Theis 1.08E-02 7.48E+04 1.00E+04 1.18E-01 335 1.14E-02
Oow-2 Jacob 6.40E-03 4 .45E+04 5.95E+03 7.00E-02 198 1.09E-02
Theis Recovery 6.20E-03 4.31E+04 5.76E+03 6.78E-02 192 n/a
Theis 8.15E-03 5.67E+04 7.58E+03 8.91E-02 253 1.33E-02
OW-3 Jacob 7.10E-03 4.94E+04 6.60E+03 7.76E-02 220 4.55E-03
Theis Recovery 7.06E-03 4.91E+04 6.56E+03 7.71E-02 219 n/a
Theis 1.03E-02 7.20E+04 9.63E+03 1.13E-01 320 8.68E-03
Oow-4 Jacob 7.62E-03 5.30E+04 7.09E+03 8.33E-02 236 7.98E-03
Theis Recovery 6.93E-03 4.82E+04 6.44E+03 7.57E-02 215 n/a
Theis 9.44E-03 6.57E+04 8.78E+03 1.03E-01 292 1.25E-02
OwW-5 Jacob 7.60E-03 5.29E+04 7.07E+03 8.32E-02 236 5.04E-03
Theis Recovery 7.42E-03 5.16E+04 6.90E+03 8.12E-02 230 n/a
Theis 9.27E-03 6.45E+04 8.62E+03 1.01E-01 286 1.19E-02
OW-6 Jacob 7.66E-03 5.33E+04 7.13E+03 8.37E-02 237 3.69E-03
Theis Recovery 7.13E-03 4.96E+04 6.63E+03 7.80E-02 221 n/a
Theis 9.96E-03 6.93E+04 9.26E+03 1.09E-01 309 3.87E+01
Oow-7 Jacob 7.63E-03 5.31E+04 7.10E+03 8.35E-02 237 2.22E+01
Theis Recovery 7.98E-03 5.55E+04 7.42E+03 8.73E-02 247 n/a
Theis 8.68E-03 6.04E+04 8.07E+03 9.49E-02 269 1.47E-02
OWw-8 Jacob 7.62E-03 5.30E+04 7.09E+03 8.34E-02 236 4.15E-03
Theis Recovery 7.65E-03 5.32E+04 7.11E+03 8.37E-02 237 n/a
Theis 7.69E-03 5.35E+04 7.15E+03 8.40E-02 238 6.57E-04
Oow-9 Jacob 7.56E-03 5.26E+04 7.03E+03 8.26E-02 234 9.69E-05
Theis Recovery 8.28E-03 5.76E+04 7.70E+03 9.06E-02 257 n/a
Theis 1.13E-02 7.84E+04 1.05E+04 1.18E-01 335 3.02E-03
OW-10 Jacob 1.17E-02 8.14E+04 1.09E+04 1.28E-01 363 4.02E-04
Theis Recovery 1.07E-02 7.43E+04 9.93E+03 1.17E-01 332 n/a
Theis 1.03E-02 7.20E+04 9.63E+03 1.13E-01 320 4.30E-01
GAMW-18 Jacob 7.09E-03 4.93E+04 6.59E+03 7.74E-02 219 2.21E-02
Theis Recovery 1.01E-02 7.04E+04 9.41E+03 1.11E-01 315 n/a
Minimum: 6.20E-03 4.31E+04 5.76E+03 6.78E-02 192 6.30E-06
SHALLOW WELLS Maximum: 1.17E-02 8.14E+04 1.09E+04 1.28E-01 363 6.67E+01
Arithmetic Mean: 8.60E-03 5.98E+04 8.00E+03 9.37E-02 266 6.15E+00
DEEP WELLS
Theis 9.60E-03 6.68E+04 8.93E+03 1.05E-01 298 4.59E-03
OWw-2B Jacob 8.01E-03 5.57E+04 7.45E+03 8.76E-02 248 2.69E-03
Theis Recovery 8.21E-03 5.71E+04 7.63E+03 8.97E-02 254 n/a
Theis 1.03E-02 7.20E+04 9.63E+03 1.13E-01 320 4.89E-03
Ow-5B Jacob 9.04E-03 6.29E+04 8.41E+03 9.89E-02 280 1.28E-03
Theis Recovery 8.15E-03 5.67E+04 7.58E+03 8.92E-02 253 n/a
Theis 8.97E-03 6.24E+04 8.34E+03 9.80E-02 278 1.40E-02
OW-7B Jacob 7.75E-03 5.39E+04 7.21E+03 8.47E-02 240 4.08E-03
Theis Recovery 7.96E-03 5.54E+04 7.41E+03 8.70E-02 247 n/a
Theis 9.96E-03 6.93E+04 9.26E+03 1.09E-01 309 6.97E-03
GAMW-18B Jacob 7.56E-03 5.26E+04 7.03E+03 8.27E-02 234 6.95E-03
Theis Recovery 8.03E-03 5.59E+04 7.47E+03 8.79E-02 249 n/a
Minimum: 7.56E-03 5.26E+04 7.03E+03 8.27E-02 234 1.28E-03
DEEP WELLS Maximum: 1.03E-02 7.20E+04 9.63E+03 1.13E-01 320 1.40E-02
Arithmetic Mean: 8.63E-03 6.01E+04 8.03E+03 9.44E-02 268 5.68E-03
Notes:
ft = feet
m2/s = square meters per second
gpd/ft = gallons per day per foot
ftz/day = square feet per day
cm/s = centimeters per second
ft/day = feet per day Prepared by: JRS
dim = dimensionless Checked by: AMH
n/a = not applicable Reviewed by: APTM
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August 2020 Project No.: 19121567

Figure 4: Background Groundwater Data
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August 2020 Project No.: 19121567

Figure 4a: Background Groundwater Data

Rain event June 23-24th, 1.35 inches
total.

1.5
1.0

[N

ey
[}
£
g 0.8
05
> —_
[} [N
o o
= e
g S
g o 0.6 ©
© (]
s e
o
G ©
c 05
& 0.4
C
©
e
© o
0.2
-1.5
2 0.0
1> 1> 6 6 6 5 1>
/\7)/2 /1% 729 % /e% ¥2; 2 725 5 /25»/2 /eq/e 5 % /e%
%9 79 %9 29 %9 %9 %9 29 %9 29
Date
—e— OW-2B GAMW-18
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August 2020 Project No.: 19121567

Figure 5: Step Test Drawdown/ Recovery Graph
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August 2020 Project No.: 19121567

Figure 6: Pumping Well Comparison of Transducer and Manual Drawdown Graph
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August 2020 Project No.: 19121567

Figure 7: Aquifer Test Drawdown Graph
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APPENDIX A

Pumping Well Design



TABLE 1
NIPSCO/CCR GW MON/IN
SUMMARY OF SOIL DATA

Sample Boring/Pit Sample Sample USCS Soil | Delivered Atterberg Grain Size Distribution Specific | Moisture/Density Relationship Additional Tests
Type Number Number Depth  [Classification| Moisture Limits % Finer | % Finer | % Finer | Gravity Standard Proctor Comments
(ft) (%) LL| PL [ PI 3/4" #4 #200 Dry Density (pcf) | Moisture (%) (See Notes)
Bag GAMW-33B, 34B,35B, 36B, 37B | S2 (bot) Comp 5'8"-7' SP - - -1 - 100 100 5 - 107.8 14.7 DS
Bag GAMW-33B S3 10.5"-12" SP - - | -1 - 100 98 3 - - -
Bag GAMW-37B S3 10-12' SP - - | -1 - 100 100 4 - - -
Bag GAMW-35B S3 (top) 10-11'5" SP - - | -1 - 100 95 4 - - -
Bag GAMW-33B S6 (top) 25'11"-26'9" SP - - | -1 - 100 93 3 - - -
Bag GAMW-36B S5 (top) 20'10"-21's" SW - - | -1 - 100 87 2 - - -
Bag GAMW-34B S4 16'3"-17" SP - - | -1 - 99 85 2 - - -
Bag GAMW-35B S5 (top) 20'-20'10" SP - - | -1 - 100 99 1 - - -
Bag GAMW-37B S2 (top) 5-6'1" - - e 100 100 16 -- - -
Bag GAMW-33B S2 (top) 5'-6' - - B 100 99 16 -- -- --
Bag GAMW-36B S7 (bot) 31'5.5"-32' SP - - | -1 - 100 99 2 - - -
Bag GAMW-37B S6 (bot) 26'6"-27" SP - - | -1 - 100 82 5 - - -
NOTES: LL= LIQUID LIMIT T = TRIAXIAL TEST

PL= PLASTIC LIMIT U = UNCONFINED COMPRESSION TEST

PI= PLASTIC INDEX C = CONSOLIDATION TEST

SL= SHRINKAGE LIMIT DS = DIRECT SHEAR TEST

UW= UNIT WEIGHT PERM = PERMEABILITY

P or Red Indicates Pending test result(s)
* Over size corrected value per ASTM D4718

Golder Associates Inc.
December 2016 1648171.03



November-16

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

ASTM D421, D422, D4318

1648171.03

Poorly graded sand, olive brown, moist

PROJECT NAME: NIPSCO/CCR GW Mon/IN
SAMPLE ID: S2 (bot) Comp DEPTH (ft): 5'8"-7"
TYPE: Bags
3-inch 15-inch l-inch 3/4-inch  3/8-inch #a #10 #20 #40 #60 #100 #200
100 + 4 +— ¢ ¢ } } } t }
N
90
80 \
70 \
o 60
B
~ 50
=
3
5
& 40 \
30 \
20 \
10
-\\\
re
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 K 4
" ’ U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 37.5 100.0 50 /’
1-inch 25.0 100.0 Coarse Gravel 0.00 A /
3/4-inch 19.0 100.0 CHorOH /
p i =40 y
g 3/8-inch 23 1000 Fine Gravel 0.00 ‘E’ / /
ES #4 4.8 100.0 8 ,/'
::) #10 2.00 98.9 Coarse Sand 1.07 i 30 v
@ #20 0385 9.3 Medium Sand 20.91 f—*:,) ,’I / MH or|OH
#40 0.43 78.0 = s’
&~ 20 #CLor OL
#60 025 30.3 /
#100 0.15 9.7 Fine Sand 73.01 ’/’
4200 0.075 5.0 10 7 o
or
Silt or Clay / el /'
X 5.01
Fines 0
0 10 20 30 40 50 60 70 8 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI

As-Received Moisture Content (%)

Notes: 0g of particles up to 4.75 mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Sample prepared for Atterberg Limits testing by the dry method
Material retained on No. 40 sieve removed from Atterberg Limits sample by sieving
Plastic Limit test performed by hand rolling. Method A Liquid Limit test performed using mechanical device

USCS Group Symbol

TECH BQ
DATE| 11/222016
REVIEW MB




November-16 1648171.03
LABORATORY COMPACTION CHARACTERISTICS OF SOIL
ASTM D698 - Method A (One-Point Proctor)
[ Manual Rammer | Moist Preparation |
PROJECT NAME: NIPSCO/CCR GW Mon/IN
SAMPLE ID: S2 (bot) Comp DEPTH (ft): 5'8"-7"
TYPE: Bags
140 S ¢ Maximum Dry Unit Weight and
AN Optimum Water Content
135 \\ ----- 100% Saturation Curve
130 : N —— Compaction Points and Curve
125 e
120 e
< ~
& 115 <
b BN
.eh <.
§ 110 <
5 * —— L
= 105 S
100 =
95 -
90
85
80
0% 5% 10% 15% 20% 25% 30%
Water Content (%)
% Test Fraction Passing #4 Sieve| 100% Maximum Dry Unit Weight (pcf) |  107.8
As-Received Moisture Content NA Optimum Water Content (%) 14.7
Specific Gravity (estimated) 2.65
USCS Description (ASTM D 2487): |Poorly graded sand, olive brown, moist
USCS SP
TECH BQ
DATE| 11/17/2016
REVIEW MB
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Percent Passing
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PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318

1648

171.0300

PROJECT NAME: NIPSCO/CCR GW Mon/IN
SAMPLE ID: GAMW-33B / S3 DEPTH (ft): 10.5"-12"
TYPE: Bag
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
+ T .+ : o+ :
‘1‘\
R
——te
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 K 4
. / U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 37.5 100.0 50 /s
1-inch 25.0 100.0 Coarse Gravel 0.00 A /
’
3/4-inch 19.0 100.0 /| CHorPH /
@ i = 40 7
2 3/8-inch 9.5 99.4 Fine Gravel 184 ai ) /
= #4 48 98.2 H /
::) #10 2.00 96.6 Coarse Sand 1.53 i 30 /
@ #20 0385 918 Medium Sand 38.10 f—*:,) ,’I / MH or|OH
#40 0.43 58.5 = s’
A~ 20 7(CLor OL
#60 025 146 /
#100 0.15 4.2 Fine Sand 55.47 /’
#200 0.075 31 10 7 o
or
Silt or Clay / el /'
. 3.06
Fines 0
0 10 20 30 40 50 60 70 8 90 100 110
Liquid Limit (LL)
LL PL PI

USCS Description (ASTM D 2487):

Poorly graded sand, olive brown, moist

As-Received Moisture Content (%)

Notes: 0 g of particles up to 19.0 mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Atterberg Limits test was not performed

USCS Group Symbol

TECH
DATE
REVIEW

BQ

11/16/2016

MB




November-16

Percent Passing
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PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318

1648171.0300

PROJECT NAME: NIPSCO/CCR GW Mon/IN
SAMPLE ID: GAMW-37B / S3 DEPTH (ft): 10-12
TYPE: Bag
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch # #10 #20 #40 #60 #100 #200
P’ F & & e 1 1 1 1 1
hd h Ad hd v T T T T T
TN
'\\\‘
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 K 4
. ’ U-Line A-line
3-inch 75.0 100.0 Description Percentage
1.5-inch 37.5 100.0 50
1-inch 25.0 100.0 Coarse Gravel 0.00 A /
’
3/4-inch 19.0 100.0 CHorOH /
@ i = 40 -
g 3/8-inch 23 1000 Fine Gravel 0.14 ‘E’ / /
] #4 48 99.9 3 Vs
::) #10 2.00 99.7 Coarse Sand 0.18 i 30 v
@ #20 0385 973 Medium Sand 18.59 f—*:,) ,’I / MH or|OH
#40 0.43 81.1 = /s
A~ 20 7(CLor OL
#60 025 326 /
#100 0.15 9.4 Fine Sand 77.23 ’/'
4200 0.075 3.9 10 7 o
or
Silt or Clay / el /'
. 3.86
Fines 0
0 10 20 30 40 50 60 70 8 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI
SILTY SAND, olive brown, moist I - | - I _ |
As-Received Moisture Content (%) USCS Group Symbol

Notes: 0 g of particles up to 9.5 mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Atterberg Limits test was not performed.

TECH
DATE
REVIEW

BQ

11/16/2016

MB




November-16

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318

1648171.03

Poorly graded sand, light brownish gray, dry

PROJECT NAME: NIPSCO/CCR GW Mon/IN
SAMPLE ID: GAMW-35B / S3 (top) DEPTH (ft.): 10"-11'5"
TYPE: Bag
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
100 T4 ++ .« : P+ :
\\k\\‘
90 — .'\
80
70
o 600
g
£
~ 50
]
8
S
&40
30
20 \
10 \\
—~lo
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 K 4
" ’ U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 37.5 100.0 50 /s
° 1-inch 25.0 100.0 Coarse Gravel 0.00 A /
K] - /| CHoroH
: 3/4-inch 19.0 100.0 ~ a0 /. or /
w O i = 7
_g‘ E 3/8-inch 23 99.4 Fine Gravel 4.62 ‘E’ / /
E #4 48 95.4 H /
° ‘% #10 2.00 92.0 Coarse Sand 3.40 i 30 /
23 & /
< r}? #20 0.85 891 Medium Sand 39.02 f—*:,) ,’I / MH or|OH
= #40 0.43 53.0 = s’
£ a20 /[CLor OL
[ #60 025 17.0 /
#100 0.15 7.1 Fine Sand 48.72 ’/’
#200 0.075 42 10 7 o
or
Silt or Clay / el /'
. 4.24
Fines 0
0 10 20 30 40 50 60 70 8 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI

As-Received Moisture Content (%)

Notes: 0 g of particles up to 19.0 mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Atterberg Limits test was not performed.

USCS Group Symbol

TECH
DATE
REVIEW

BQ

11/17/2016

MB




November-16

Percent Passing
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PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318

1648

171.0300

PROJECT NAME: NIPSCO/CCR GW Mon/IN
SAMPLE ID: GAMW-33B / S6 (top) DEPTH (ft): 25'11"-26'9"
TYPE: Bag
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch # #10 #20 #40 #60 #100 #200
P’ Py F & 1 1 1 1 1 1 1
hd hd h T T T T T T T
o ||
T
LY
»
\\¥
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 K 4
" ’ U-Line A-line
3-inch 75.0 100.0 Description Percentage
1.5-inch 37.5 100.0 50 /s
1-inch 25.0 100.0 Coarse Gravel 0.00 A /
’
3/4-inch 19.0 100.0 CHorOH /
@ i = 40 -
g 3/8-inch 9.5 964 Fine Gravel 6.60 ‘E’ 4 /
S #4 4.8 93.4 2 ~
::) #10 2.00 75.2 Coarse Sand 18.16 i 30 v
@ #20 0385 22 Medium Sand 66.38 f—*:,) ,’I / MH or|OH
#40 0.43 8.9 'E 20 s
#60 0.25 5.6 Aok y
#100 0.15 3.6 Fine Sand 5.77 '/'
4200 0.075 31 10 7 o
or
Silt or Clay / el /'
. 3.09
Fines 0
0 10 20 30 40 50 60 70 8 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI
Poorly graded sand, dark olive gray, moist I - | - I - |
As-Received Moisture Content (%) USCS Group Symbol

Notes: 0 g of particles up to 19.0 mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Atterberg Limits test was not performed.

TECH
DATE
REVIEW

BQ

11/16/2016

MB




November-16

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318

1648171.03

Well-graded sand, olive brown, dry

PROJECT NAME: NIPSCO/CCR GW Mon/IN
SAMPLE ID: GAMW-36B / S5 DEPTH (ft.): 20'10""-21'5"
TYPE: Bag
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch 4 #10 #20 #40 #60 #100 #200
100 + 4 +— t t } } } t }
|
\\
90
80 \
70 \
%n 60 \
5 \
~ 50
]
8
S
& 40
30
N
20
10 \.\
\o\___.
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 K 4
. ’ U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 37.5 100.0 50 /s
° 1-inch 25.0 100.0 Coarse Gravel 0.00 A /
@ : /| CHor|oH
3 3/4-inch 19.0 100.0 ~ 2 Vi /
w O i = 7
g E 3/8-inch 9.5 97.6 Fine Gravel 13.45 a::/ , /
E; ° #4 4.8 86.5 8 ,/'
; % #10 2.00 57.6 Coarse Sand 28.91 i 30 4
2 3 kS s/
@ (}? #20 0385 258 Medium Sand 43.62 f—*:,) ,’I / MH or|OH
= #40 0.43 14.0 = /s
£ a20 /[CLor OL
[ #60 025 71 /
#100 0.15 35 Fine Sand 11.53 ’/'
4200 0.075 25 10 7 o
or
Silt or Clay / el /'
. 2.48
Fines 0
0 10 20 30 40 50 60 70 8 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI

As-Received Moisture Content (%)

Notes: 0 g of particles up to 19.0 mm maximum size were removed from particle size analysis sample prior to testing

Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Atterberg Limits test was not performed

USCS Group Symbol

TECH
DATE
REVIEW

BQ

11/17/2016

MB




November-16
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318

1648171.03

PROJECT NAME: NIPSCO/CCR GW Mon/IN

SAMPLE ID: GAMW-34B DEPTH (ft.): 16'3"-17"
TYPE: Bag

3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
100 + + L=t } t } } } t }
e
90 N
\‘\
\

80
~
AN

. N

60

50

Percent Passing

40

30

20 \

Notes: 0 g of particles up to 25.0 mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Atterberg Limits test was not performed

10
~~—
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) Y% Passing 60 7 7
. ’ U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
/
1.5-inch 37.5 100.0 50 /’
7
’“_;\ 1-inch 25.0 100.0 Coarse Gravel 1.15 ) 4 /
8
@ | 3/4-inch 19.0 98.9 /| croron /
- - = 40 7
] -
H E 3/8-inch 9.5 92.1 Fine Gravel 13.60 a::/ , /
E; ° #4 4.8 85.3 8 ,/'
<
s -t #10 2.00 77.0 Coarse Sand 8.23 i 30 /.
o3 = J/
7] (}g}- #20 0.85 55.2 Medium Sand 59.68 i‘i /, / oo
= #40 0.43 17.3 = s’
£ a20 /[CLor OL
E[ 60 0.25 6.6 /
#100 0.15 3.4 Fine Sand 14.97 ’/'
4200 0.075 2.4 10 7 o
or
Silt or Clay / leeavml /
X 2.37
Fines
0
0 10 20 30 40 50 60 70 8 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI
Poorly graded sand, light olive brown, dry I - | - I - |
As-Received Moisture Content (%) USCS Group Symbol

TECH
DATE
REVIEW

BQ

11/17/2016

MB




November-16

Percent Passing
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PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318

1648

171.0300

PROJECT NAME: NIPSCO/CCR GW Mon/IN
SAMPLE ID: GAMW-35B / S5 (top) DEPTH (ft): 20'-20"10"
TYPE: Bag
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch # #10 #20 #40 #60 #100 #200
+ ot + : : —+—— :
\\_‘\
\¥
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 K 4
. ’ U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 37.5 100.0 50 /s
1-inch 25.0 100.0 Coarse Gravel 0.00 A /
3/4-inch 19.0 100.0 CHorOH /
@ i = 40 -
g 3/8-inch 23 1000 Fine Gravel 0.68 ‘E’ / /
] #4 48 99.3 ks /
::) #10 2.00 96.7 Coarse Sand 2.57 i 30 v
@ #20 0385 767 Medium Sand 67.88 f—*:,) ,’I / MH or|OH
#40 0.43 28.9 = /s
A~ 20 7(CLor OL
#60 025 5.1 /
#100 0.15 14 Fine Sand 27.91 ’,/
4200 0.075 1.0 10 7 o
or
Silt or Clay / el /'
. 0.96
Fines 0
0 10 20 30 40 50 60 70 8 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI
Poorly graded sand, dark olive brown, moist I - | - I - |
As-Received Moisture Content (%) USCS Group Symbol

Notes: 0 g of particles up to 9.5 mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Atterberg Limits test was not performed.

TECH
DATE
REVIEW

BQ

11/16/2016

MB
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Percent Passing
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PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318

1648

171.0300

PROJECT NAME: NIPSCO/CCR GW Mon/IN
SAMPLE ID: GAMW-37B / S2 (top) DEPTH (ft): 5'-6'1"
TYPE: Bag
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
4 4 Fe F F ®- ] ] ] 1 ]
hd hd hd A A Al Y \ T T T T
N
N
NN
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 K 4
" ’ U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
1.5-inch 37.5 100.0 50 /’
1-inch 25.0 100.0 Coarse Gravel 0.00 A /
’
3/4-inch 19.0 100.0 /| CHorPH /
@ i = 40 7
g 3/8-inch 9.5 100.0 Fine Gravel 0.01 ‘E’ 4 /
g #4 4.8 100.0 2z /.
::) #10 2.00 99.5 Coarse Sand 0.51 i 30 /
@ #20 0385 9.9 Medium Sand 9.72 f—*:,) ,’I / MH or|OH
#40 0.43 89.8 = s’
A~ 20 7(CLor OL
#60 025 49.3 /
#100 0.15 21.9 Fine Sand 73.92 ’,/
#200 0.075 15.8 10 7 o
; VAR 2k
Silt c?r Clay 15.84
Fines 0
0 10 20 30 40 50 60 70 8 90 100 110
Liquid Limit (LL)
LL PL PI

Visual Description (Golder Procedure):

SILTY SAND, black, moist

As-Received Moisture Content (%)

Notes: 0 g of particles up to 4.8 mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Atterberg Limits test was not performed.

USCS Group Symbol

TECH
DATE
REVIEW

BQ

11/16/2016

MB
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Percent Passing
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PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318

1648171.

0300

PROJECT NAME: NIPSCO/CCR GW Mon/IN
SAMPLE ID: GAMW-33B / S2 (top) DEPTH (ft): 5-6
TYPE: Bag
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
4 4 Fe Fe 1 1 1 ] ] 1 ]
hd hd hd hd " _.Ig T T T T
N
N
\\‘
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 K 4
" ’ U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
/
1.5-inch 37.5 100.0 50
7
1-inch 25.0 100.0 Coarse Gravel 0.00 A /
’
3/4-inch 19.0 100.0 CH orOH /
@ i = 40 e
g 3/8-inch 9.5 991 Fine Gravel 0.98 ‘E’ 4 /
ES #4 4.8 99.0 8 ,/’
<
o #10 2.00 98.7 Coarse Sand 0.33 i 30 /
] 2 /
@ #20 0385 977 Medium Sand 12.19 f—*:,) ,’I / MH or|OH
#40 0.43 86.5 = s’
&~ 20 #CLor OL
#60 025 48.9 /
#100 0.15 21.9 Fine Sand 70.45 ’/'
#200 0.075 16.0 10 7 o
; VAR 2k
Silt c?r Clay 16.04
Fines 0
0 10 20 30 40 50 60 70 8 90 100 110
Liquid Limit (LL)
Visual Description (Golder Procedure): LL PL PI
SILTY SAND, black, moist [ -] -] -]
As-Received Moisture Content (%) USCS Group Symbol
Notes: 0 g of particles up to 19.0 mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Atterberg Limits test was not performed.
TECH BQ

DATE| 11/16/2016

REVIEW

MB
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Percent Passing
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PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318

1648171.

PROJECT NAME: NIPSCO/CCR GW Mon/IN
SAMPLE ID: GAMW-36B / S7 (bot) DEPTH (ft): 31'5.5"-32"
TYPE: Bag
3-inch 1.5-inch 1-inch 3/4-inch 3/8-inch #4 #10 #20 #40 #60 #100 #200
+ ot + - : —+—— :
—
—
'\“\
[l
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 K 4
. / U-Line A-line
3-inch 75.0 100.0 Description Percentage ,
/
1.5-inch 37.5 100.0 50 /’
7
1-inch 25.0 100.0 Coarse Gravel 0.00 A /
’
3/4-inch 19.0 100.0 /| CHorPH /
@ i = 40 7
g 3/8-inch 23 1000 Fine Gravel 1.44 ‘E’ / /
g #4 4.8 98.6 8 ,/’
<
o #10 2.00 95.2 Coarse Sand 331 i 30 /
2 2 J
@ #20 0385 915 Medium Sand 7.22 f—*:,) ,’I / MH or|OH
#40 0.43 88.0 = s’
&~ 20 #CLor OL
#60 025 35.2 /
#100 0.15 45 Fine Sand 86.25 ’/
#200 0.075 18 10 7 o
or
Silt or Clay / el /'
X 1.78
Fines
0
0 10 20 30 40 50 60 70 8 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI
Poorly graded sand, dark grayish brown, moist I - | - I - |
As-Received Moisture Content (%) USCS Group Symbol
Notes: 0 g of particles up to 9.5 mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Atterberg Limits test was not performed.
TECH BQ

0300

DATE| 11/16/2016

REVIEW

MB




November-16
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D421, D422, D4318

1648171.03

Notes: 0 g of particles up to 19.0 mm maximum size were removed from particle size analysis sample prior to testing
Particle size analysis sample was not mechanically dispersed; hydrometer test was not performed
Atterberg Limits test was not performed.

PROJECT NAME: NIPSCO/CCR GW Mon/IN
SAMPLE ID: GAMW-37B / S6 (bot) DEPTH (ft.): 26'6""-27"
TYPE: Bag
3-inch L5-inch 1-inch 3/4-inch  3/8-inch # #10 #20 #40 #60 #100 #200
100 + + +— } t } } } t }
o
90
N
N
80 haN \
70
o 600
£ \
= s \
]
8
S
&40
30 \
20
10 \\ ~
——te
0
100 10 1 0.1 0.01
Particle Size (mm)
Particle Size
Sieve (mm) % Passing 60 K 4
" ’ U-Line A-line
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° 1-inch 25.0 100.0 Coarse Gravel 0.00 A /
@ : /| CHor|oH
3 3/4-inch 19.0 100.0 ~ 2 Vi /
w O i I 7
_g‘ E 3/8-inch 23 932 Fine Gravel 18.17 ‘E’ / /
E; ° #4 4.8 81.8 8 ,/'
; % #10 2.00 69.3 Coarse Sand 12.50 i 30 va
o3 = J/
< r}? #20 0.85 510 Medium Sand 44.03 f—*:,) ,’I / MH or|OH
] #40 0.43 25.3 = /s
£ a20 /[CLor OL
[ #60 025 117 /
#100 0.15 6.5 Fine Sand 20.61 ’/'
#200 0.075 47 10 7 o
or
Silt or Clay / el /'
. 4.69
Fines 0
0 10 20 30 40 50 60 70 8 90 100 110
Liquid Limit (LL)
USCS Description (ASTM D 2487): LL PL PI
Poorly graded sand with gravel, olive brown, dry I - | - I - |
As-Received Moisture Content (%) USCS Group Symbol
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August 2020 Project No. 19121567

APPENDIX A-2
HYDRAULIC CONDUCTIVITY CALCULATED FROM GRAIN SIZE ANALYSIS
SAMPLE NO. GAMW-33B S2 (TOP) 5' - 6

GRAIN SIZE ANALYSIS
GRAVEL [COARSE] MEDIUM SAND FINE SAND SILT CLAY
SAND
100 &
Sieve Percentage Fraction Geometric .
Size Passed Through Percent Mean
Sieve P dm P/d,, 90 X
3" 100.00 0.00 75.000 0.000 80
1.5" 100.00 0.00 37.500 0.000
1" 100.00 0.00 25.000 0.000 70
0.75" 100.00 0.90 19.000 0.047
0.375" 99.10 0.10 9.500 0.011 =) 60
4 99.00 0.30 4800 0062 | 2
10 98.70 1.00 2000 0500 | @ 50
20 97.70 11.20 0.850 13.176 | &
40 86.50 37.60 0430 87442 | §
60 48.90 27.00 0250 108.000 | & *°
100 21.90 5.90 0.150 39.333
200 16.00 16.00 0.075  213.333 30 \\
20
ki
10
0
100 0 & 8 1 g 012 001 & 0.001
< N < o S
Graif Size [mm] © ©
Sum: 100.00 461.905
Coarse Sand Sum: 0.30
INPUT PARAMETERS
Inputs Description Value Units Inputs Description Value Units
dqo 10% pass 0.050 [mm] [select from graph] Cy Hazen constant 6.0E-04 [dim]
dso 60% pass 0.310 [mm] [select from graph] Ck Kozeny constant 8.3E-03 [dim]
n porosity 0.35 [dim] 500
0] sand shape factor 6.0 [dim] [select from 4 choices] Co C,b =6.0x107% log— 1.14E-03 [dim]
rounded 6.0 47 3 o
subrounded 6.6 f(n) f(n)= ”—2 1.01E-01  [dim]
subangular 7.1 Kozeny/Fair-Hatch (1 - n)
angular 7.7
Cy uniformity coefficient [dgo/d 0] 6.20 [dim] f(P) f(P)= 1 > 2.60E-10 [dim]
g gravitational acceleration 9.807 [m/s?] Fair-Hatch ml € il
v kinematic viscosity [25°C] 1.14E-06 [m%s] 1007 dp, J
m packing factor 5 [dim] f(n) f(n) = [1+10(n-0.26)] 1.9 [dim]
Hazen
ANALYSIS AND RESULTS
Hydraulic
Method Equation Conductivity Applicability Applicable/Comments
m/s cm/s Conditions
Hazen K = iC hf (n )d 120 2.45E-05} 2.45E-03 c,<5? NO NOT APPLICABLE
v dio>0.1? NO
dqyp < 3.0? YES
Kozeny K= ng f(n)dfo 1.81E-05 1.81E08 85%>coarse sand? ~ NO  NOT APPLICABLE
\"
Fair-Hatch K =9 f (n)f (p) 2.27E-04 JOIBTED2 No Test No Applicability Test
Vv
Breyer K= ngdfo 2.46E-05| 2.46E-03 c, <3? NO  NOT APPLICABLE
v c, > 0.17 YES
d10 < 0.6 mm? YES
d4o > 0.06 mm? NO
Project Name: NIPSCO Analysis by: JRS
Project Number: 19121567 Checked by: SKB

Analysis date: 3/29/2020

/h\l_tfiz’/filjt;rla;;té?jise.:‘harepoint.com/sites/nipscoccrgwmonituring/Shared Documents/RMSGS/Reports/Pump Test Report/Appendix A - Prelim Geotech Data/ Golder Associates Page 1 of 1 4



August 2020 Project No. 19121567

APPENDIX A-3
HYDRAULIC CONDUCTIVITY CALCULATED FROM GRAIN SIZE ANALYSIS
SAMPLE NO. GAMW-33B S3 10.5'-12'

GRAIN SIZE ANALYSIS
GRAVEL [COARSE| MEDIUM SAND FINE SAND SILT CLAY
SAND
100 & =
Sieve Percentage Fraction Geometric "\\4\
Size Passed Through Percent Mean
Sieve P A P/d,, %0
3" 100.00 0.00 75.000  0.000 80
1.5" 100.00 0.00 37.500 0.000
1" 100.00 0.00 25.000 0.000 70
0.75" 100.00 0.60 19.000 0.032
0.375" 99.40 1.20 9.500 0.126 S 60
4 98.20 1.60 4.800 0.333 2 X
10 96.60 4.80 2.000  2.400 2
20 91.80 33.30 0.850 39.176 a
40 58.50 43.90 0.430 102.093 §
60 14.60 10.40 0250 41600 | & ¥
100 4.20 1.10 0.150 7.333
200 3.10 3.10 0.075 41.333 30
20
10
0 T
100 0 2 8 1 & 0112 001 8 0.001
< ~ < S S
GraifPSize [mm] © ©
Sum: 100.00 234.427
Coarse Sand Sum: 1.60
INPUT PARAMETERS
Inputs Description Value Units Inputs Description Value Units
dqg 10% pass 0.210 [mm] [select from graph] Ch Hazen constant 6.0E-04 [dim]
deo 60% pass 0.450 [mm] [select from graph] Ck Kozeny constant 8.3E-03 [dim]
n porosity 0.35 [dim] 500
(0] sand shape factor 6.0 [dim] [select from 4 choices] Cy C,b =6.0x 10 *log—— 1.42E-03  [dim]
rounded 6.0 3 cu
subrounded 6.6 f(n) f(n)= ”—2 1.01E-01  [dim]
subangular 7.1 Kozeny/Fair-Hatch (a-n)
angular 7.7
Cy uniformity coefficient [dgo/d 1] 2.14 [dim] f(P) f(P)= ! . 1.01E-09  [dim]
g gravitational acceleration 9.807 [m/s?] Fair-Hatch m A il
% kinematic viscosity [25°C] 1.14E-06 [mz/s] 100™ dp, T
m packing factor 5 [dim] f(n) f(n) = [1+10(n-0.26)] 1.9 [dim]
Hazen
ANALYSIS AND RESULTS
Hydraulic
Method Equation Conductivity Applicability Applicable/Comments
m/s cm/s Conditions
Hazen K = 3.C hf(n)d3 4.32E-04 | 4.32E-02 ¢, <5? YES POTENTIALLY APPLICABLE
v dio>0.1? YES
dqyp < 3.0? YES
Kozeny K= ng f (n)d 120 3.20E-04 | 8.20E:02 85%>coarse sand? NO  NOT APPLICABLE
\"
Fair-Hatch K =3 f (n)f (p) 8.83E-04 EIEEED2 No Test No Applicability Test
Vv
Breyer K = ngdfo 5.39E-04 | 5:39E-02 Cy < 3? YES POTENTIALLY APPLICABLE
v c,>0.1? YES
dyp < 0.6 mm? YES
d4o > 0.06 mm? YES

Project Name: NIPSCO
Project Number: 19121567

Analysis by: JRS
Checked by: SKB
Analysis date: 3/29/2020

https://golderassociates.sharepoint.com/sites/nipscoccrgwmonitoring/Shared Documents/RMSGS/Reports/Pump Test Report/Appendix A - Prelim Geotech Data/
A-1to A-14 NIPSCO_Kest

Golder Associates Page 2 of 14



August 2020

APPENDIX A-4
HYDRAULIC CONDUCTIVITY CALCULATED FROM GRAIN SIZE ANALYSIS
SAMPLE NO. GAMW-33B S6 (TOP) 25'11" - 26'9"

Project No. 19121567

https://golderassociates.sharepoint.com/sites/nipscoccrgwmonitoring/Shared Documents/RMSGS/Reports/Pump Test Report/Appendix A - Prelim Geotech Data/

A-1to A-14 NIPSCO_Kest

Golder Associates

Analysis date: 3/29/2020

GRAIN SIZE ANALYSIS
GRAVEL [COARSE] MEDIUM SAND FINE SAND SILT CLAY
SAND
100 &
Sieve Percentage Fraction Geometric o
Size Passed Through Percent Mean iy
Sieve P dm P/d, 90
3" 100.00 0.00 75.000 0.000 80 \
1.5" 100.00 0.00 37.500 0.000
1" 100.00 0.00 25.000 0.000 70
0.75" 100.00 3.60 19.000 0.189 \
0.375" 96.40 3.00 9.500 0316 | = 60
4 93.40 18.20 4.800 3.792 g’
10 75.20 46.00 2.000 23.000 § 50
20 29.20 20.30 0.850 23882 | &
40 8.90 3.30 0.430 7674 | ©
60 5.60 2.00 0250 8000 | §
100 3.60 0.50 0.150 3.333
200 3.10 3.10 0075  41.333 30 &
20
10 "
N
\\F"M
0
100 10 B 8 1 & 018 001 & 0.001
< N < S S
Graif’Size [mm] © ©
Sum: 100.00 111.520
Coarse Sand Sum: 18.20
INPUT PARAMETERS
Inputs Description Value Units Inputs Description Value Units
dqg 10% pass 0.450 [mm] [select from graph] Ch Hazen constant 6.0E-04 [dim]
deo 60% pass 1.620 [mm] [select from graph] Ck Kozeny constant 8.3E-03 [dim]
n porosity 0.35 [dim] 500
(0] sand shape factor 6.0 [dim] [select from 4 choices] Cy C, =6.0x 10"*log—— 1.29E-03  [dim]
rounded 6.0 3 cu
subrounded 6.6 f(n) f(n)= ”—2 1.01E-01  [dim]
subangular 7.1 Kozeny/Fair-Hatch (a-n)
angular 7.7
Cu uniformity coefficient [dgo/d+o] 3.60 [dim] f(P) f(P)= 1 . 4.47E-09  [dim]
g gravitational acceleration 9.807 [m/s?] Fair-Hatch m A il
% kinematic viscosity [25°C] 1.14E-06 [mz/s] 100™ dp, T
m packing factor 5 [dim] f(n) f(n) = [1+10(n-0.26)] 1.9 [dim]
Hazen
ANALYSIS AND RESULTS
Hydraulic
Method Equation Conductivity Applicability Applicable/Comments
m/s cm/s Conditions
Hazen gC hf (n )d 120 1.99E-03| 1.99E-01 ¢, <5? YES POTENTIALLY APPLICABLE
v dio>0.1? YES
dqg <3.0? YES
Kozeny K= ng f (n)d 120 1.47E-03 | L A7E-O1 85%>coarse sand? NO  NOT APPLICABLE
\"
Fair-Hatch K =3 f (n)f (p) 3.90E-03 EIG0EDT No Test No Applicability Test
Vv
Breyer K= ngdfo 2.24E-03[ 2.24E-01 Cc, < 3? NO  NOT APPLICABLE
v c,>0.1? YES
dyp < 0.6 mm? YES
d4o > 0.06 mm? YES
Project Name: NIPSCO Analysis by: JRS
Project Number: 19121567 Checked by: SKB

Page 3 of 14



August 2020

APPENDIX A-5
HYDRAULIC CONDUCTIVITY CALCULATED FROM GRAIN SIZE ANALYSIS
SAMPLE NO. GAMW-34B BAG 16'3" - 17"

Project No. 19121567

https://golderassociates.sharepoint.com/sites/nipscoccrgwmonitoring/Shared Documents/RMSGS/Reports/Pump Test Report/Appendix A - Prelim Geotech Data/

A-1to A-14 NIPSCO_Kest

Golder Associates

GRAIN SIZE ANALYSIS
GRAVEL [COARSE] MEDIUM SAND FINE SAND SILT CLAY
SAND
100 -
Sieve Percentage Fraction Geometric
Size Passed Through Percent Mean
Sieve P dm P/d,, 90 \'\
3" 100.00 0.00 75.000 0.000 80 N |
1.5" 100.00 0.00 37.500 0.000
1" 100.00 1.10 25.000 0.044 70
0.75" 98.90 6.80 19.000 0.358
0.375" 92.10 6.80 9.500 0.716 =) 60
4 85.30 8.30 4.800 1729 | 2
10 77.00 21.80 2.000 10.900 @ 50 'Y
20 55.20 37.90 0.850 44588 | &
40 17.30 10.70 0.430 24.884 §
60 6.60 3.20 0250  12.800 | & *°
100 3.40 1.00 0.150 6.667
200 2.40 2.40 0.075 32.000 30
20 *
10
Ne—]
0 Bl
100 0 & 8 1 g 012 001 & 0.001
< N < S S
Graif Size [mm] © ©
Sum: 100.00 134.685
Coarse Sand Sum: 8.30
INPUT PARAMETERS
Inputs Description Value Units Inputs Description Value Units
dqg 10% pass 0.310 [mm] [select from graph] Ch Hazen constant 6.0E-04 [dim]
deo 60% pass 1.110 [mm] [select from graph] Ck Kozeny constant 8.3E-03 [dim]
n porosity 0.35 [dim] 500
0] sand shape factor 6.0 [dim] [select from 4 choices] Co Cp, = 6.0 X 104 log—— 1.29E-03 [dim]
rounded 6.0 3 cu
subrounded 6.6 f(n) f(n)= ”—2 1.01E-01  [dim]
subangular 7.1 Kozeny/Fair-Hatch (a-n)
angular 7.7
Cu uniformity coefficient [dgo/d+o] 3.58 [dim] f(P) f(P)= 1 . 3.06E-09  [dim]
g gravitational acceleration 9.807 [m/s?] Fair-Hatch ml _€_ il
% kinematic viscosity [25°C] 1.14E-06 [mz/s] 100™ dp, T
m packing factor 5 [dim] f(n) f(n) = [1+10(n-0.26)] 1.9 [dim]
Hazen
ANALYSIS AND RESULTS
Hydraulic
Method Equation Conductivity Applicability Applicable/Comments
m/s cm/s Conditions
Hazen K = gC hf (n )d 120 9.42E-04 | 9.42E-02 c, <57 YES POTENTIALLY APPLICABLE
v dio>0.1? YES
dqg <3.0? YES
Kozeny K= ng f (n)d 120 6.96E-04 | 6.96E-02 85%>coarse sand? NO  NOT APPLICABLE
\"
Fair-Hatch K =3 f (n)f (p) 2.67E-03 N2IB7EDT No Test No Applicability Test
Vv
Breyer K= ngdfo 1.06E-03 | 1.06E-01 Cc, < 3? NO  NOT APPLICABLE
v c,>0.1? YES
dyp < 0.6 mm? YES
d4o > 0.06 mm? YES
Project Name: NIPSCO Analysis by: JRS
Project Number: 19121567 Checked by: SKB
Analysis date: 3/29/2020

Page 4 of 14



August 2020 Project No. 19121567

APPENDIX A-6
HYDRAULIC CONDUCTIVITY CALCULATED FROM GRAIN SIZE ANALYSIS
SAMPLE NO. GAMW-35B S3 (TOP) 10'-11' 5"

GRAIN SIZE ANALYSIS
GRAVEL [COARSE] MEDIUM SAND FINE SAND SILT CLAY
SAND
100 - 0—
Sieve Percentage Fraction Geometric \\L\
Size Passed Through Percent Mean \\.\
Sieve P dm P/d, 90 »
3" 100.00 0.00 75.000 0.000 80
1.5" 100.00 0.00 37.500 0.000
1" 100.00 0.00 25.000 0.000 70
0.75" 100.00 0.60 19.000 0.032
0.375" 99.40 4.00 9.500 0.421 =) 60
4 95.40 3.40 4800 0708 | 2
10 92.00 2.90 2.000 1450 | & 50
20 89.10 36.10 0.850 42471 | &
40 53.00 36.00 0.430 83.721 §
60 17.00 9.90 0250  39.600 | &
100 7.10 2.90 0.150 19.333
200 4.20 4.20 0.075 56.000 30
20 &
10 \.\
0 b
100 10 B 8 1 & 018 001 & 0.001
< S o =
Graif’Size [mm] © ©
Sum: 100.00 243.736
Coarse Sand Sum: 3.40
INPUT PARAMETERS
Inputs Description Value Units Inputs Description Value Units
dqg 10% pass 0.180 [mm] [select from graph] Ch Hazen constant 6.0E-04 [dim]
deo 60% pass 0.510 [mm] [select from graph] Ck Kozeny constant 8.3E-03 [dim]
n porosity 0.35 [dim] 500
(0] sand shape factor 6.0 [dim] [select from 4 choices] Cy C, =6.0x 10"*log—— 1.35E-03  [dim]
rounded 6.0 3 cu
subrounded 6.6 f(n) f(n)= ”—2 1.01E-01  [dim]
subangular 7.1 Kozeny/Fair-Hatch (a-n)
angular 7.7
Cy uniformity coefficient [dgo/d+0] 2.83 [dim] f(P) f(P)= 1 > 9.35E-10 [dim]
g gravitational acceleration 9.807 [m/s?] Fair-Hatch m A il
% kinematic viscosity [25°C] 1.14E-06 [mz/s] 100™ dp, T
m packing factor 5 [dim] f(n) f(n) = [1+10(n-0.26)] 1.9 [dim]
Hazen
ANALYSIS AND RESULTS
Hydraulic
Method Equation Conductivity Applicability Applicable/Comments
m/s cm/s Conditions
Hazen K = gC hf (n )d 120 3.18E-04 | 3.18E-02 c, <57 YES POTENTIALLY APPLICABLE
v dio>0.1? YES
dqg <3.0? YES
Kozeny K= ng f (n)d 120 2.35E-04 | 235602 85%>coarse sand? NO  NOT APPLICABLE
\"
Fair-Hatch K =3 f (n)f (p) 8.16E-04 NEMBED? No Test No Applicability Test
Vv
Breyer K= ngdlzo 3.76E-04 | 3.76E-02 c,<3? YES POTENTIALLY APPLICABLE
v c,>0.1? YES
dyp < 0.6 mm? YES
dso > 0.06 mm? YES
Project Name: NIPSCO Analysis by: JRS
Project Number: 19121567 Checked by: SKB

Analysis date: 3/29/2020

https://golderassociates.sharepoint.com/sites/nipscoccrgwmonitoring/Shared Documents/RMSGS/Reports/Pump Test Report/Appendix A - Prelim Geotech Data/ H
A-1to A-14 NIPSCO_Kest Golder Associates Page 5 of 14



August 2020

APPENDIX A-7

HYDRAULIC CONDUCTIVITY CALCULATED FROM GRAIN SIZE ANALYSIS
SAMPLE NO. GAMW-35B S5 20' - 20'10"

Project No. 19121567

https://golderassociates.sharepoint.com/sites/nipscoccrgwmonitoring/Shared Documents/RMSGS/Reports/Pump Test Report/Appendix A - Prelim Geotech Data/

A-1to A-14 NIPSCO_Kest

Golder Associates

GRAIN SIZE ANALYSIS
GRAVEL [COARSE] MEDIUM SAND FINE SAND SILT CLAY
SAND
100 0 |
Sieve Percentage Fraction Geometric T
Size Passed Through Percent Mean
Sieve P dm P/d, 90
3" 100.00 0.00 75.000 0.000 80
1.5" 100.00 0.00 37.500 0.000 w
1" 100.00 0.00 25.000 0.000 70
0.75" 100.00 0.00 19.000 0.000
0.375" 100.00 0.70 9500 0074 | T 4
4 99.30 2.60 4800 0542 | 2
10 96.70 20.00 2.000 10.000 @ 50
20 76.70 47.80 0.850 56.235 | &
40 28.90 23.80 0.430 55.349 §
60 5.10 3.70 0250 14800 | & *°
100 1.40 0.40 0.150 2.667
200 1.00 1.00 0.075 13.333 30 x
20
10 X\
0 Do—rid
100 0 & 8 1 g 012 001 & 0.001
< N < o S
Graif Size [mm] © ©
Sum: 100.00 152.999
Coarse Sand Sum: 2.60
INPUT PARAMETERS
Inputs Description Value Units Inputs Description Value Units
dqg 10% pass 0.290 [mm] [select from graph] Ch Hazen constant 6.0E-04 [dim]
deo 60% pass 0.710 [mm] [select from graph] Ck Kozeny constant 8.3E-03 [dim]
n porosity 0.35 [dim] 500
(0] sand shape factor 6.0 [dim] [select from 4 choices] Cy C,b=6.0x10"*log——  1.39E-03  [dim]
rounded 6.0 3 cu
subrounded 6.6 f(n) f(n)= ”—2 1.01E-01  [dim]
subangular 7.1 Kozeny/Fair-Hatch (a-n)
angular 7.7
Cy uniformity coefficient [dgo/d+0] 2.45 [dim] f(P) f(P)= 1 > 2.37E-09 [dim]
g gravitational acceleration 9.807 [m/s?] Fair-Hatch ml _€_ il
% kinematic viscosity [25°C] 1.14E-06 [mz/s] 100™ dp, T
m packing factor 5 [dim] f(n) f(n) = [1+10(n-0.26)] 1.9 [dim]
Hazen
ANALYSIS AND RESULTS
Hydraulic
Method Equation Conductivity Applicability Applicable/Comments
m/s cm/s Conditions
Hazen K = gC hf (n )d 120 8.25E-04 | 8.25E-02 c, <57 YES POTENTIALLY APPLICABLE
v dio>0.1? YES
dqg <3.0? YES
Kozeny K= ng f (n)d 120 6.09E-04 | B.09E-02 85%>coarse sand? NO  NOT APPLICABLE
\"
Fair-Hatch K =3 f (n)f (p) 2.07E-03 N2I07EDT No Test No Applicability Test
Vv
Breyer K= ngdlzo 1.00E-03| 1.00E-01 c, <3? YES POTENTIALLY APPLICABLE
v c,>0.1? YES
dyp < 0.6 mm? YES
dso > 0.06 mm? YES
Project Name: NIPSCO Analysis by: JRS
Project Number: 19121567 Checked by: SKB
Analysis date: 3/29/2020

Page 6 of 14



August 2020 Project No. 19121567

APPENDIX A-8
HYDRAULIC CONDUCTIVITY CALCULATED FROM GRAIN SIZE ANALYSIS
SAMPLE NO. GAMW-36B S5 20'10" - 21'5"

GRAIN SIZE ANALYSIS
GRAVEL [COARSE] MEDIUM SAND FINE SAND SILT CLAY
SAND
100 &
Sieve Percentage Fraction Geometric
Size Passed Through Percent Mean
Sieve P dm P/d, 90
3" 100.00 0.00 75.000 0.000 80
1.5" 100.00 0.00 37.500 0.000
1" 100.00 0.00 25.000 0.000 70
0.75" 100.00 2.40 19.000 0.126
0.375" 97.60 11.10 9.500 1.168 =) 60
4 86.50 28.90 4.800 6.021 8 i
10 57.60 31.80 2000 15900 | @ 50
20 25.80 11.80 0.850 13.882 | &
40 14.00 6.90 0430  16.047 | &
60 7.10 3.60 0250 14400 | & *°
100 3.50 1.00 0.150 6.667
200 2.50 2.50 0.075 33.333 30
N
20
K
10 \
Ne—
0 il
100 0 & 8 1 g 012 001 & 0.001
< N < o S
Graif Size [mm] © ©
Sum: 100.00 107.544
Coarse Sand Sum: 28.90
INPUT PARAMETERS
Inputs Description Value Units Inputs Description Value Units
dqg 10% pass 0.330 [mm] [select from graph] Ch Hazen constant 6.0E-04 [dim]
deo 60% pass 2.230 [mm] [select from graph] Ck Kozeny constant 8.3E-03 [dim]
n porosity 0.35 [dim] 500
(0] sand shape factor 6.0 [dim] [select from 4 choices] Cy C,b =6.0x 10 *log—— 1.12E-03  [dim]
rounded 6.0 3 cu
subrounded 6.6 f(n) f(n)= ”—2 1.01E-01  [dim]
subangular 7.1 Kozeny/Fair-Hatch (a-n)
angular 7.7
Cy uniformity coefficient [dgo/d 0] 6.76 [dim] f(P) f(P): 1 5 4.80E-09 [dim]
g gravitational acceleration 9.807 [m/s?] Fair-Hatch m A il
% kinematic viscosity [25°C] 1.14E-06 [mz/s] 100™ dp, T
m packing factor 5 [dim] f(n) f(n) = [1+10(n-0.26)] 1.9 [dim]
Hazen
ANALYSIS AND RESULTS
Hydraulic
Method Equation Conductivity Applicability Applicable/Comments
m/s cm/s Conditions
Hazen K =2C,f(n)d3 1.07€-03 | OTEA Gy < 57 NO  NOT APPLICABLE
v dio>0.1? YES
dqg <3.0? YES
Kozeny K= ng f (n)d 120 7.89E-04 | £.89E-02 85%>coarse sand? NO  NOT APPLICABLE
\"
Fair-Hatch K =3 f (n)f (p) 4.19E-03 PAFIGED] No Test No Applicability Test
Vv
Breyer K= ngdfo 1.05E-03 | 1.05E-01 Cc, < 3? NO  NOT APPLICABLE
v c,>0.1? YES
dyp < 0.6 mm? YES
d4o > 0.06 mm? YES
Project Name: NIPSCO Analysis by: JRS
Project Number: 19121567 Checked by: SKB

Analysis date: 3/29/2020

/h\l_tfiz’/filjt;rla;;té?jise.:‘harepoint.com/sites/nipscoccrgwmonituring/Shared Documents/RMSGS/Reports/Pump Test Report/Appendix A - Prelim Geotech Data/ Golder Associates Page 7 of 1 4



August 2020 Project No. 19121567

APPENDIX A-9
HYDRAULIC CONDUCTIVITY CALCULATED FROM GRAIN SIZE ANALYSIS
SAMPLE NO. GAMW-37B S7 (BOT) 31'5" - 32

GRAIN SIZE ANALYSIS
GRAVEL [COARSE] MEDIUM SAND FINE SAND SILT CLAY
SAND
100 & ==
Sieve Percentage Fraction Geometric “\\
Size Passed Through Percent Mean \\
Sieve P dm P/d, 90 \w
3" 100.00 0.00 75.000 0.000 80
1.5" 100.00 0.00 37.500 0.000
1" 100.00 0.00 25.000 0.000 70
0.75" 100.00 0.00 19.000 0.000 \
0.375" 100.00 1.40 9.500 0.147 =) 60
4 98.60 3.40 4800 0708 | 2
10 95.20 3.70 2.000 1850 | 4 50
20 91.50 3.50 0.850 4118 e
40 88.00 52.80 0430 122791 | §
60 35.20 30.70 0250 122800 & 40
100 4.50 2.70 0.150 18.000
200 1.80 1.80 0.075 24.000 30
20 \
10 L
0 i
100 0 & 8 1 g 012 001 8 0.001
< S S S
Graif Size [mm] © ©
Sum: 100.00 294.414
Coarse Sand Sum: 3.40
INPUT PARAMETERS
Inputs Description Value Units Inputs Description Value Units
dqg 10% pass 0.170 [mm] [select from graph] Ch Hazen constant 6.0E-04 [dim]
deo 60% pass 0.340 [mm] [select from graph] Ck Kozeny constant 8.3E-03 [dim]
n porosity 0.35 [dim] 500
(0] sand shape factor 6.0 [dim] [select from 4 choices] Cy C,b =6.0x10"*log——  1.44E-03  [dim]
rounded 6.0 3 cu
subrounded 6.6 f(n) f(n)= ”—2 1.01E-01  [dim]
subangular 7.1 Kozeny/Fair-Hatch (a-n)
angular 7.7
Cu uniformity coefficient [dgo/d1] 2.00 [dim] f(P) f(P)= 1 . 6.41E-10  [dim]
g gravitational acceleration 9.807 [m/s?] Fair-Hatch m A il
% kinematic viscosity [25°C] 1.14E-06 [mz/s] 100™ dp, T
m packing factor 5 [dim] f(n) f(n) = [1+10(n-0.26)] 1.9 [dim]
Hazen
ANALYSIS AND RESULTS
Hydraulic
Method Equation Conductivity Applicability Applicable/Comments
m/s cm/s Conditions
Hazen K = 3.C hf (n )d & 2.83E-04 | 2.83E-02 ¢, <5? YES POTENTIALLY APPLICABLE
v dio>0.1? YES
dqg <3.0? YES
Kozeny K= ng f (n)d 120 2.09E-04 | 209802 85%>coarse sand? NO  NOT APPLICABLE
\"
Fair-Hatch K =3 f (n)f (p) 5.60E-04 NEIBOEH2 No Test No Applicability Test
Vv
Breyer K = ngdfo 3.58E-04 | 3.58E 02 Cy < 3? YES POTENTIALLY APPLICABLE
v c,>0.1? YES
dyp < 0.6 mm? YES
d4o > 0.06 mm? YES
Project Name: NIPSCO Analysis by: JRS
Project Number: 19121567 Checked by: SKB

Analysis date: 3/29/2020

https://golderassociates.sharepoint.com/sites/nipscoccrgwmonitoring/Shared Documents/RMSGS/Reports/Pump Test Report/Appendix A - Prelim Geotech Data/
A-1to A-14 NIPSCO_Kest

Golder Associates Page 8 of 14



August 2020 Project No. 19121567

APPENDIX A-10
HYDRAULIC CONDUCTIVITY CALCULATED FROM GRAIN SIZE ANALYSIS
SAMPLE NO. GAMW-37B S2 (TOP) 5' - 6'1"

GRAIN SIZE ANALYSIS
GRAVEL [COARSE] MEDIUM SAND FINE SAND SILT CLAY
SAND
100 &
Sieve Percentage Fraction Geometric ™
Size Passed Through Percent Mean
Sieve P Ay P/d %0 W
3" 100.00 0.00 75.000 0.000 80
1.5" 100.00 0.00 37.500 0.000 \
1" 100.00 0.00 25.000 0.000 70
0.75" 100.00 0.00 19.000 0.000
0.375" 100.00 0.00 9.500 0.000 =) 60
4 100.00 0.50 4800 0104 | 2
10 99.50 0.60 2.000 0.300 @ 50
20 98.90 9.10 0.850 10.706 | &
40 89.80 40.50 0.430 94.186 §
60 49.30 27.40 0250 109600 | & *°
100 21.90 6.10 0.150 40.667
200 15.80 15.80 0.075  210.667 30 \
20
ki
10
0
100 0 & 8 1 g 012 001 & 0.001
< N < S S
Graif Size [mm] © ©
Sum: 100.00 466.229
Coarse Sand Sum: 0.50
INPUT PARAMETERS
Inputs Description Value Units Inputs Description Value Units
dio 10% pass 0.050 [mm] [select from graph] Ch Hazen constant 6.0E-04 [dim]
dso 60% pass 0.300 [mm] [select from graph] Ck Kozeny constant 8.3E-03 [dim]
n porosity 0.35 [dim] 500
0] sand shape factor 6.0 [dim] [select from 4 choices] Cy C, =6.0x 10 *log—— 1.15E-03  [dim]
rounded 6.0 47 s M
subrounded 6.6 f(n) f(n)= ”—2 1.01E-01  [dim]
subangular 7.1 Kozeny/Fair-Hatch (1 - n)
angular 7.7
c, uniformity coefficient [dgo/d1o] 6.00 [dim] f(P) f(p)= 1 - 2.56E-10  [dim]
g gravitational acceleration 9.807 [m/s?] Fair-Hatch ml € il
v kinematic viscosity [25°C] 1.14E-06 [m%s] 1007 dp, J
m packing factor 5 [dim] f(n) f(n) = [1+10(n-0.26)] 1.9 [dim]
Hazen
ANALYSIS AND RESULTS
Hydraulic
Method Equation Conductivity Applicability Applicable/Comments
m/s cm/s Conditions
Hazen K = iC hf (n )d 120 2.45E-05| 2.45E-03 c,<5? NO NOT APPLICABLE
v dio > 0.12 NO
dqyp < 3.0? YES
Kozeny K= ng f(n)dfo 1.81E-05 1.81E08 85%>coarse sand? ~ NO  NOT APPLICABLE
\"
Fair-Hatch K =9 f (n)f (p) 2.23E-04 J2IP8E02 No Test No Applicability Test
Vv
Breyer K= ngdfo 2.48E-05 [ 248E-03 c, <3? NO  NOT APPLICABLE
v c, > 0.17 YES
d10 < 0.6 mm? YES
d4o > 0.06 mm? NO
Project Name: NIPSCO Analysis by: JRS
Project Number: 19121567 Checked by: SKB

Analysis date: 3/29/2020

https://golderassociates.sharepoint.com/sites/nipscoccrgwmonitoring/Shared Documents/RMSGS/Reports/Pump Test Report/Appendix A - Prelim Geotech Data/ H
A-1to A-14 NIPSCO_Kest Golder Associates Page 9 of 14



August 2020 Project No. 19121567

APPENDIX A-11
HYDRAULIC CONDUCTIVITY CALCULATED FROM GRAIN SIZE ANALYSIS
SAMPLE NO. GAMW-37B S3 10'-12'

GRAIN SIZE ANALYSIS
GRAVEL COARSE| MEDIUM SAND FINE SAND SILT CLAY
SAND
100 &
Sieve Percentage Fraction Geometric 'Q
Size Passed Through Percent Mean
Sieve P dm P/d, 90
3" 100.00 0.00 75.000 0.000 80 \
1.5" 100.00 0.00 37.500 0.000
1" 100.00 0.00 25.000 0.000 70
0.75" 100.00 0.00 19.000 0.000 \ m
0.375" 100.00 0.10 9.500 0.011 =) 60
4 99.90 0.20 4800 0042 | 2
10 99.70 2.40 2.000 1.200 a 5
20 97.30 16.20 0.850 19.059 e
40 81.10 48.50 0.430 112.791 §
60 32.60 23.20 0250 92800 | & *°
100 9.40 5.50 0.150 36.667
200 3.90 3.90 0.075 52.000 30
20 \
10 <
. 1
100 0 & 8 1 & 018 001 & 0.001
< p S S
Graif’Size [mm] © ©
Sum: 100.00 314.568
Coarse Sand Sum: 0.20
INPUT PARAMETERS
Inputs Description Value Units Inputs Description Value Units
dqg 10% pass 0.160 [mm] [select from graph] Ch Hazen constant 6.0E-04 [dim]
deo 60% pass 0.240 [mm] [select from graph] Ck Kozeny constant 8.3E-03 [dim]
n porosity 0.35 [dim] 500
(0] sand shape factor 6.0 [dim] [select from 4 choices] Cy C,b =6.0x10"*log—— 1.51E-03  [dim]
rounded 6.0 3 cu
subrounded 6.6 f(n) f(n)= ”—2 1.01E-01  [dim]
subangular 7.1 Kozeny/Fair-Hatch (a-n)
angular 7.7
Cu uniformity coefficient [dgo/d1] 1.50 [dim] f(P) f(P)= 1 . 5.61E-10  [dim]
g gravitational acceleration 9.807 [m/s?] Fair-Hatch m A il
% kinematic viscosity [25°C] 1.14E-06 [mz/s] 100™ dp, T
m packing factor 5 [dim] f(n) f(n) = [1+10(n-0.26)] 1.9 [dim]
Hazen
ANALYSIS AND RESULTS
Hydraulic
Method Equation Conductivity Applicability Applicable/Comments
m/s cm/s Conditions
Hazen K = gC hf (n )d 120 2.51E-04| 2.51E-02 ¢, <5? YES POTENTIALLY APPLICABLE
v dio>0.1? YES
dqg <3.0? YES
Kozeny K= ng f (n)d 120 1.85E-04 | 1.85E:02 85%>coarse sand? NO  NOT APPLICABLE
\"
Fair-Hatch K =3 f (n)f (p) 4.90E-04 MAGOEG2 No Test No Applicability Test
Vv
Breyer K= ngdlzo 3.33E-04 | 3.33E-02 c,<3? YES POTENTIALLY APPLICABLE
v c,>0.1? YES
dyp < 0.6 mm? YES
d4o > 0.06 mm? YES
Project Name: NIPSCO Analysis by: JRS
Project Number: 19121567 Checked by: SKB

Analysis date: 3/29/2020

/h\l_tfiz’/filjt;rla;;té?jise.:‘harepoint.com/sites/nipscoccrgwmonituring/Shared Documents/RMSGS/Reports/Pump Test Report/Appendix A - Prelim Geotech Data/ Golder Associates Page 1 0 Of 1 4



August 2020 Project No. 19121567

APPENDIX A-12
HYDRAULIC CONDUCTIVITY CALCULATED FROM GRAIN SIZE ANALYSIS
SAMPLE NO. GAMW-37B S3 26.5'-27'

https://golderassociates.sharepoint.com/sites/nipscoccrgwmonitoring/Shared Documents/RMSGS/Reports/Pump Test Report/Appendix A - Prelim Geotech Data/

A-1to A-14 NIPSCO_Kest

Golder Associates

Analysis date: 3/29/2020

GRAIN SIZE ANALYSIS
GRAVEL [COARSE] MEDIUM SAND FINE SAND SILT CLAY
SAND
100 &
Sieve Percentage Fraction Geometric .\
Size Passed Through Percent Mean §
Sieve P dm P/d, %
3" 100.00 0.00 75.000 0.000 80
1.5" 100.00 0.00 37.500 0.000
1" 100.00 0.00 25.000 0.000 70 ]
0.75" 100.00 6.80 19.000 0.358
0.375" 93.20 11.40 9.500 1.200 =) 60
4 81.80 12.50 4.800 2.604 E’
10 69.30 18.30 2.000 9.150 ﬁ 50 Q
20 51.00 25.70 0.850 30.235 a
40 25.30 13.60 0.430 31.628 §
60 11.70 5.20 0250 20800 | &
100 6.50 1.80 0.150 12.000
200 4.70 4.70 0.075 62.667 30
20
10 \‘\\\
. I
100 10 £ 8 1 & 012 001 & 0.001
< < o S
Graif Size [mm] © ©
Sum: 100.00 170.642
Coarse Sand Sum: 12.50
INPUT PARAMETERS
Inputs Description Value Units Inputs Description Value Units
dqg 10% pass 0.220 [mm] [select from graph] Cy Hazen constant 6.0E-04 [dim]
deo 60% pass 1.420 [mm]  [select from graph] Cy Kozeny constant 8.3E-03 [dim]
n porosity 0.35 [dim] 500
0] sand shape factor 6.0 [dim] [select from 4 choices] Cy C, =6.0x107* logﬁ 1.13E-03  [dim]
rounded 6.0 4—7 3
subrounded 6.6 f(n) f(n)= ”—2 1.01E-01  [dim]
subangular 7.1 Kozeny/Fair-Hatch (1-n)
angular 7.7
Cy uniformity coefficient [dgo/d+o] 6.45 [dim] f(P) f(P)= ! . 1.91E-09  [dim]
g gravitational acceleration 9.807 [m/s?] Fair-Hatch m o i\_
% kinematic viscosity [25°C] 1.14E-06 [m2/s] 1007 dp, J
m packing factor 5 [dim] f(n) f(n) =[1+10(n-0.26)] 1.9 [dim]
Hazen
ANALYSIS AND RESULTS
Hydraulic
Method Equation Conductivity Applicability Applicable/Comments
m/s cm/s Conditions
Hazen K =2C,f(n)d3 4.75€-04 [MANEEN2 Gy < 57 NO  NOT APPLICABLE
v dio>0.1? YES
d4p < 3.0? YES
Kozeny K= ng f (n)d 120 3.51E-04 | 8.51E:02 85%>coarse sand? NO  NOT APPLICABLE
Fair-Hatch K =9 § (n) f (p) 1.67E-03 [NIB7EDT No Test No Applicability Test
\"
Breyer K= ngdfo 4.72E-04 [ 472E-02 Cy < 3? NO  NOT APPLICABLE
c,>0.1? YES
dyp < 0.6 mm? YES
d4o > 0.06 mm? YES
Project Name: NIPSCO Analysis by: JRS
Project Number: 19121567 Checked by: SKB

Page 11 of 14



August 2020 191-21567

APPENDIX A-13
GRAVEL PACK WELL DESIGN CALCULATIONS
WELL GAMW-33B
SAMPLE DEPTH 25'11' - 26'9"

PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

100 - 5
™

90 \
80

60

50

% PASSING

40

30

20 \
10 :

0
1000 100 10 1 0.1 0.01 0.001
PARTICLE SIZE [mm]
—e—Sample
—— Filter Pack
SCREEN AND FILTER PACK CALCULATION
% Passing Particle Size
[mm] [in] Uniformity Coefficient 3.22 [dim]
Déo passing 60 1.50 0.059 Gravel Pack Ratio 4 [dim]
Ds0 passing 50 1.26 0.050 Design Screen Slot Size 0.010 inches
D30 passing 30 0.83 0.033 Design Gravel Pack Size  Global #5  [dim]
D10 passing 10 0.47 0.018 Hydraulic Conductivty (Sieve) 615.6 ft/day
D30 fitter pack 30 3.32 0.131 Hydraulic Conductivty (slug) 646 ft/day
D10 fiiter pack 10 2.30 0.090 Extraction Well TEST
WELL DESIGN CRITERIA
Max. Pumping Rate 200 gpm Total Open Area 16.0% Percent
Screen Length 20 feet Screen Transmitting Capacity 124.55 gpm
Screen Diameter 6 inches Entrance Velocity 0.005 ft/sec (<0.1)
Screen Interval 5-35 ft bgs Approach Velocity 0.0003 ft/sec (<0.02)
Total Open Area 39.96 in%/foot Uphole Velocity 0.07 ft/sec (<5)

Analysis described in Groundwater and Wells, Driscoll, F.G., 1986, pages 441-443 and 451-452 and
Williams, E.B., 1981, Fundamental Concepts of Well Design. Ground Water Vol 19, #5, p 527-542.

Project Name: NIPSCO Pumping Test Analysis By: JRS
Project No.: 1648171.03 Checked By:
Test Date: 11/16/2016 Analysis Date: 7/1/2019

A-15 NIPSCO_Pumping test well design.xism WELL DESIGN FORM Golder Associates Page 1 of 1



August 2020 Project No.: 191-21567

Appendix A-14
Steady State Radial Flow to a Well in Unconfined Aquifer with Uniform Recharge and Pumping From One

Well
Hydraulic head as a function of radial distance for
1) unconfined aquifer and radius of influence (R) from Todd & Mays, 1980, eq. 4.2.10 (rearranged), pp. 157.
1/2 12
» Q. R
h=|H>-—In= R = [
nK r W
where:
K = Horizontal hydraulic conductivity [L/T] W = Infiltration [L/T]
b = Aquifer thickness [L] R = Calculated radius of influence [L]
T = Transmissivity [L%T] re = Well radius [L]
| = Hydraulic gradient [L/L] s,, = Drawdown at the well [L]
H = Initial hydraulic head above reference [L] Q = Pumping rate [L3/T]
Z = Reference elevation [L] h = Calculated hydraulic head [L]
r = Radial distance from the pumping well [L]
Aquifer Data Well Data
K= 1.18E-01 [cm/s] <--Kvalue Q= 200.0 [gpm]  <-- Pumping rate
K= 33453 [ft/day] Q= 38500 [ft*/day]
<-- Pumping well
_ . . _ 0.08 i
b= 30.0 [ft] <-- Aquifer thickness o = [ft] diameter
T= 100359 [ft¥day] R= 1158 [ft]
I = 0.00E+00 ft/day  <-- Horizontal gradient
H=  30.0 [ft] <-- Height of GWL above impermeable layer
W = 40.0 [in/year] <-- Annual precipitation
W= 9.1E-03 [ft/day]

1.0

0.0

-1.0

Drawdown [feet]
&
o

-100 -90 -80 -70 60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100
Distance (X) [feet]

Golder Associates Page: 1 of 1



JUNE 2019 1648171-01

NIPSCO/CCR GW MON/IN
SUMMARY OF SOIL DATA
Grain Size
Soil Natural Atterberg Distribution Compaction Additional
Sample Sample | Sample | Classi- | Moisture Limits % Finer | % Finer | % Finer | Maximum | Optimum Unit Weight Permeability Tests
Identification Type Depth | fication % No. 4 No. 200 .005 Dry Density | Moisture | Gs | Moisture Dry (cm/sec) Conducted
LL.|PL.| PL | L.L Sieve Sieve mm (Ib/cuft) % % (Ib/cuft) (See Notes)
AT-01-3-5 Bag 3.0-5.0' | (SP-SM) 16.1 - - - - 100.0 7.8 - - - - - - - -
AT-01-11-12 Bag 11.0-12.0' | (ML) 16.2 - - - - 100.0 79.9 - - - - - - - -
AT-01-12.5-13.5| Bag 12.5-13.5' | (SM) 16.7 - - - - 100.0 48.7 - - - - - - - .
AT-01-19-20 Bag 19.0-20.0' Sp 14.6 - - - - 96.7 0.8 - - - - - - - -
AT-01-24-25 Bag | 24.0-25.0" SP 17.3 - - - - 98.3 1.5 - - - - - - - .
AT-01-29-30 Bag | 29.0-30.0' Sp 16.8 - - - - 99.8 0.6 - - - - - - - -
ABBREVIATIONS: LIQUID LIMIT (LL) NOTES: T =TRIAXIAL TEST
PLASTIC LIMIT (PL) U =UNCONFINED COMPRESSION TEST
PLASTICITY INDEX (PI) C = CONSOLIDATION TEST
LIQUIDITY INDEX (LI) DS = DIRECT SHEAR TEST
SPECIFIC GRAVITY (Gs) O =ORGANIC CONTENT
MOISTURE (Mc) P =pH

Golder Associates Inc.




JUNE 2019 1648171-01
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D6913, D4318
PROJECT NAME: NIPSCO/CCR GW MON/IN
SAMPLE ID: AT-01-3-5 Depth: 3.0-5.0
TYPE: Bag
100 12" : P 2": L3, /;a" . ’4'4 ﬁflg #20 #0_| K60 :#:wo: #200 |
\ N
|
90 L T T N ! |
|
| |
} i | { | |
| | | | |
80 j i T ‘ t i \ 1 +
\
o 70 l . ! | [
| \ J
P 60 M | i ‘
‘ \ |
S 50 | 4 | ‘
s |
i | |
40 — T T - T
n
: B
30 i | | ? i
20 : - ; | f \\ ! !
10 i 1 ; Ny i i
0 a L | | | J !
1000 100 10 1 0.1 0.01 0.001
Particle size in millimeters
Coarse Fine Coarse | Medium I Fine Silt or Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size PLASTICITY CHART
_ (mm) % Passing Classification Percentage 0 7 4
4" UlLihe Adinc
12.0" 304.8 100.0 K /
3.0" 75.0 100.0 Cobbles 0.0 wl | A 4
Y 25" 63.5 100.0 e /
2 2.0" 50.0 100.0 g /1 cHorph
5 15" 375 100.0 5 o A /
g . , ; 3 7
- a
g 1.0" 25.0 100.0 &
g 0.75" 19.0 1000 | coarseGravel| 0.0 E
@ 0.50" 12.7 100.0 2
u>) w) DH
8 0.375" 9.5 100.0 5
w & 20
'E #4 48 100.0 Fine Gravel 0.0
k| #10 2.00 99.9 Coarse Sand 0.1
uﬁi #20 0.85 99.2 10
= #40 0.43 87.7 Medium Sand 12.2
#60 0.25 47.9 0
#100 0.15 17.7 0 10 20 30 40 S0 6 70 8 9 100 110
L] #200 0.075 7.8 Fine Sand 79.8 LIQUID LIMIT (LL)
Fines 7.8
ATTERBERG LIMITS
Method -B (Dry preparation)
M. LL PL Pl LI
DESCRIPTION:|SAND, fine to coarse, some fines; brown. l 16.1 | | | | J
USCS:| (SP-SM) | LL (oven-dried)
<0.75 = ORGANIC
(OLOH) TECH TB/LJ
DATE 6/12/19
CHECK
REVIEW
APPROVE '

Golder Associates Inc.



JUNE 2019 1648171-01
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D6913, D4318
PROJECT NAME: NIPSCO/CCR GW MON/IN
SAMPLE ID: AT-01-11-12 Depth:  11.0-12.0'
TYPE: Bag
100 A b f s #40\ AEO | HI00  Hp0
RN
N
90 \
N
30
% 70
P 60
a
S 50
s
i
40
n
g
30
20
10
|
0 .
1000 100 10 1 0.1 0.01 0.001
Particle size in millimeters
Coarse Fine Coarse Medium l Fine Silt or Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size PL AST;CITY CHART - ]
- (mm) % Passing Classification Percentage 60 T 7 v
s ULihe Acline
12.0" 304.8 100.0 y /
30" 75.0 100.0 Cobbles 0.0 5 |
. 2.5" 63.5 100.0 yd /
g . = /| CHorpH
2.0 50.0 100.0 /f
£ €, i 4
2 1.5" 37.5 100.0 & A L/
K 10" 25.0 100.0 z /
§ 0.75" 19.0 100.0 Coarse Gravel 0.0 E 30— )’l "
% 0.50" 127 100.0 2 p /
@ / or
2 0375" 95 100.0 < / J et
7] B 20 4
) #4 438 100.0 Fine Gravel 0.0 S L/
g #10 2.00 1000 | Coarse Sand 0.0 /
@ #20 0.85 99.9 10 A
“ . A MLor QL
=) #40 0.43 99.1 Medium Sand 0.9 / |cLam]
#60 0.25 95.8 .
#100 0.15 90.8 0 10 20 30 40 50 60 70 80 90 100 110
| #200 0.075 79.9 Fine Sand 193 LIQUID LIMIT (LL)
Fines 79.9
ATTERBERG LIMITS
Method -B (Dry preparation)
M, LL PL Pl LI
DESCRIPTION: [sandy SILT, fine to medium; tan. L 162 | | [ | H
USCS: (ML) LL (oven-dried)
< 0.75 = ORGANIC
(OL/OH) TECH TB/LJY
DATE| 6/1p/19
CHECK
REVIEW
APPROVE J

Golder Associates Inc.



1648171-01

JUNE 2019
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D6913, D4318
PROJECT NAME: NIPSCO/CCR GW MON/IN
SAMPLE ID: AT-01-12.5-13.5 Depth: 12.5-13.5'
TYPE: Bag
2" , » 2" 1" 34", 38", #1 L 0 #40 , #60 , #100 . #2p0
100 ; $ o= & : { \\ !
90
80 \\
% 70
P 60
a
S 50
S
i
40
n
g
30
20
10
0
1000 100 10 1 0.1 0.01 0.001
Particle size in millimeters
Coarse [ Fine Coarse Medium Fine Silt or Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size P;ASTICITY CHART
- (mm) % Passing Classification Percentage 60 T 7 V
s U-Lihe Adline
12.0" 30438 100.0 | /
30" 75.0 100.0 Cobbles 0.0 % . LA /
. 25" 63.5 100.0 yd
2 2.0" 50.0 100.0 g i
2 L5" 375 100.0 < # 4
oy a Y
2 1.0" 25.0 100.0 Z /
tE 0.75" 19.0 100.0 Coarse Gravel 0.0 E 30 - s
2 0.50" 12.7 100.0 é /
o S MH orOH
K] 0.375" 9.5 100.0 j s/ A |
7 A 20 2 t
k<] #4 4.8 100.0 Fine Gravel 0.0 / cwcy
=] ’I ]
E #10 2.00 100.0 Coarse Sand 0.0 / |
@ #20 085 100.0 10 A
vi ) MLorQL
=] #40 043 994 Medium Sand 0.6 / |cLam]
#60 0.25 97.2 .
#100 0.15 76.2 0 10 20 30 40 50 60 0 80 9 100 110
L #200 0.075 48.7 Fine Sand 50.6 LIQUID LIMIT (LL)
Fines 48.7
ATTERBERG LIMITS
Method -B (Dry preparation)
M, LL PL PI LI
DESCRIPTION: [SAND and SILT, fine to medium; tan. 16.7 | [ | i
USCS: (SM) LL (oven-dried)
<0.75 = ORGANIC
(OL/IOH) TECH TB/LJ
DATE 6/12/19
CHECK
REVIEW /
APPROVE !

Golder Associates Inc.



JUNE 2019 1648171-01
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS
ASTM D6913, D4318
PROJECT NAME: NIPSCO/CCR GW MON/IN
SAMPLE ID: AT-01-19-20 Depth: 19.0-20.0'
TYPE: Bag
100 > e b o AB L f4 W0 ka0 | MO S0 L K100 #200
; % 4 SR - s
| M [ |
| D | |
| |
90 ‘ 4 AN | IR - '
| N T
80 “ | ! :
| |
o 70 § ’ N |
P 60 il % : : '
a ‘ \ |
| [ | |
S50 | — et ; } : :
s l
i ‘ \
40 : - : : ' :
n | [
£ ‘ |
30 : ; T : i i ;
| | |
20 : - HHH i : 5
|| \ !
| |
10 } m T ' : N ' :
‘ l \_ [
0 | ‘x | | 1‘ | | 00— \
1000 100 10 1 0.1 0.01 0.001
Particle size in millimeters
Coarse Fine Coarse I Medium Fine Silt or Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size [ PL AS:I‘ICITY CHART . o
(mm) % Passing Classification Percentage L T 7 v
— 4/ ULihe Adine
12.0" 304.8 100.0 [ /
3.0" 75.0 100.0 Cobbles 0.0 o | P
” 2.5" 635 100.0 J' /
2 2.0" 50.0 100.0 ) AL/
g 1.5" 375 100.0 5 % 2
z ' ~ ~ : iy v
Kl 1.0 25.0 100.0 z /
8 0.75" 19.0 1000 | CoarseGravel | 0.0 ol S V4 R
& 0.50" 12.7 100.0 2
g & g MH or OH
] 0.375" 9.5 100.0 j s A
@ & 20 3 -
'E #4 4.8 96.7 Fine Gravel 33 /’ c'“"'oy
E #10 2.00 89.0 | CoarseSand 1.1 s / |
@ #20 0.85 69.6 10 A ;
& . 2 MLor QL |
=] #40 0.43 14.1 Medium Sand 74.8 yAR V4
#60 0.25 1.9 0 ‘
#100 0.15 1.1 0 10 20 30 40 S50 6 70 8 9 100 110
L] #200 0.075 0.8 Fine Sand 133 LIQUID LIMIT (LL)
Fines 0.8
ATTERBERG LIMITS
Method -B (Dry preparation)
M. LL PL PI LI
DESCRIPTION: |SAND, fine to coarse, trace gravel, trace fines; [ 146 | [ |
brown.
USCS: SP | LL (oven-dried)
<0.75 = ORGANIC
(OLIOH) TECH TB/LJ
DATE| 6/§3/19
CHECK
REVIEW
APPROVE

Golder Associates Inc.




JUNE 2019 1648171-01
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

ASTM D6913, D4318
PROJECT NAME: NIPSCO/CCR GW MON/IN
SAMPLE ID: AT-01-24-25 Depth: 24.0-25.0"
TYPE: Bag
100 < b Y YE L # W10 o0 | MO L #60  KI0D #200
: : T TS ‘_\ . i Pt :
|
% ‘ 1 ‘ | .
80 . Q ! g 1
lilin
o, 70 + — I I |
|
P 60 : : ; i
a \ | [
S 50 ! + 4 t i J
S ‘ [ |
) ! e ' !
n
g {
30 o T ! T : t |

20 - — l , - x! : :

1000 100 10 I ) 0.1 0.01 0.001

Particle size in millimeters

Coarse Fine Coarse Medium Fine Silt or Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size PLASTICITY CHART
- (mm) % Passing Classification Percentage LY T A o v
-Lipe Aline
12.0" 3048 100.0 | A /
3.0" 75.0 100.0 Cobbles 0.0 “ | A
. 2.5" 63.5 100.0 ) /
2 2.0" 50.0 100.0 £ Y S
2 15" 375 100.0 5 R4
2 10" 25.0 100.0 z ya /
8 0.75" 19.0 100.0 | Coarse Gravel 0.0 E sl 1 K y4u I
@ 0.50" 12.7 100.0 2 A
§ - - 5 rd M or OH
k- 0.375" 9.5 1000 s
20
2 44 43 98.3 Fine Gravel 17 = CL"UV
<
E #10 2.00 97.1 Coarse Sand 11
S l’ /
@ #20 0.85 87.8 10 —
vi MLor QL
jen) #40 043 15.8 Medium Sand 814 / |cLam
#60 0.25 2.9 0
#100 0.15 2.0 0 100 20 30 40 50 60 70 8 90 100 110
. #200 0.075 15 Fine Sand 143 LIQUID LIMIT (LL)
Fines 15
ATTERBERG LIMITS
Method -B (Dry preparation)
M, LL PL Pl LI
DESCRIPTION: |SAND, fine to coarse, trace gravel, trace fines; gray | 17.3 | | | I
and brown.
USCS: SP | LL (oven-dried)
<0.75 = ORGANIC
(OL/OH) TECH TB/LJ
DATE| 6/]3/19
CHECK
REVIEW

APPROVE| i

Golder Associates Inc.



JUNE 2019 1648171-01
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS

ASTM D6913, D4318
PROJECT NAME: NIPSCO/CCR GW MON/IN
SAMPLE ID: AT-01-29-30 Depth: 29.0-30.0'
TYPE: Bag
2 e b A o YE p4 #0440 H#60 | K100 #200
100 : ' e §0 4 450 L HI00 | by
90 g ; i \ | |
\ \
| ]
80 | | % .
|
% 70 T - - “ !
| | |
‘ [
| ' | | |
P | | |
S 50 | | L 1 “ ; |
S ‘ \ ‘ |
s J | . | |
n [ [ \
g \

30 - - : : ¢ :
| 1 \
20 I I I I | | |

0 ' ' : - .
1000 100 10 1 0.1 0.0t 0.00!
Particle size in millimeters
Coarse Fine Coarse l Medium Fine Silt or Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size PLASTICITY CHART
- (mm) % Passing Classification Percentage 60 ; 7 vV
¢ ULipc Adline
12.0" 304.8 100.0 y /
30" 75.0 100.0 Cobbles 00 © IV N N
. 2.5" 63.5 100.0 yd /
2 " = S| cHoroH
£ 2.0 50.0 100.0 £ yd /
2 1.5" 37.5 100.0 E V4
k| LO" 25.0 100.0 z
g 0.75" 19.0 100.0 Coarse Gravel 0.0 E 30 +— - » ! Ly | i S
2 0.50" 127 100.0 g / b
’ or,
3 0.375" 9.5 100.0 5 /
2 E 2 2 A
T #4 48 99.8 Fine Gravel 0.2 C“"01/
2 #10 2.00 95.2 Coarse Sand 45 |
S L/ /
- #20 0.85 80.8 10 7
] 2 'MLor gL
= #40 0.43 394 Medium Sand 55.8 / |cLam]
#60 025 4.1 . ,
#100 0.15 1.2 0 10 20 30 4 50 6 70 80 9 100 110
L #200 0.075 0.6 Finc Sand 38.8 LIQUID LIMIT (LL)
Fines 0.6
ATTERBERG LIMITS
Method -B (Dry preparation)
M, LL PL PI LI
DESCRIPTION: |SAND, fine to coarse, trace gravel, trace fines; gray | 16.8 I I I |
and brown.
USCS: SP | LL (oven-dried)
<0.75 = ORGANIC
(OLIOH) TECH TB/LJ
DATE| 6/12/19
CHECK
REVIEW|
APPROVE U

Golder Associates Inc.



August 2020

APPENDIX A-16
HYDRAULIC CONDUCTIVITY CALCULATED FROM GRAIN SIZE ANALYSIS
SAMPLE NO. AT-01 19 - 20'

Project No. 19121567

GRAIN SIZE ANALYSIS
GRAVEL [COARSE MEDIUM FINE SAND SILT CLAY
SAND SAND
Sieve Percentage Fraction Geometric 100 >~ 3NN
Size Passed Through Percent Mean
Sieve P dm I:)/dm 90 \K
12" 100.00 0.00 304.8 0.000 80
3" 100.00 0.00 75.000 0.000
2.5" 100.00 0.00 63.500 0.000 70
2.0" 100.00 0.00 50.000 0.000 X
1.5" 100.00 0.00 37.500 0.000 =
1.0" 100.00 0.00 25.000 0.000 | & 9
0.75" 100.00 0.00 19.000 0.000 §
0.50" 100.00 0.00 12.700 0.000 F 50
0.375" 100.00 3.30 9.500 0.347 %
4 96.70 7.70 4.800 1.604 © 40
10 89.00 19.40 2000 9700 | &
20 69.60 55.50 0.850 65.294 30
40 14.10 12.20 0.430 28.372
60 1.90 0.80 0.250 3.200
100 1.10 0.30 0.150 2.000 20
200 0.80 0.80 0.075 10.667 &
10
0 \ <
100 0 2 8 1 & 0.1 001 & 0.001
5 o < ) S
i i o o
Sum:  100.00 121.184 Graifr Size [mm]
Coarse Sand Sum: 7.70
INPUT PARAMETERS
Inputs Description Value Units Inputs Description Value Units
dio 10% pass 0.370 [Mm]  [select from graph] Cy Hazen constant 6.0E-04 [dim]
dso 60% pass 0.780 [mMm] [select from graph] Ck Kozeny constant 8.3E-03 [dim]
n porosity 0.35 [dim] 500
e sand shape factor 6.0 [dim] [select from 4 choices] Cy C,b=6.0x10"*log— 143E-03  [dim]
rounded 6.0 4—7 s U
subrounded 6.6 f(n) f(n)= “—2 1.01E-01  [dim]
subangular 71 Kozeny/Fair-Hatch (1-n)
angular 7.7
Cy uniformity coefficient [dgo/d1o] 2.11 [dim] f(P) f(P)= ! . 3.78E-09  [dim]
g gravitational acceleration 9.807 [m/s?] Fair-Hatch ml € i\_
v kinematic viscosity [25°C] 1.14E-06 [m?/s] 1007 dy J
m packing factor 5 [dim] f(n) f(n) = [1+10(n-0.26)] 1.9  [dim]
Hazen
ANALYSIS AND RESULTS
Hydraulic
Method Equation Conductivity Applicability Applicable/Comments
m/s cm/s Conditions
Hazen K =2C, f(n)d3 1.34E-03 |JISAEGE Gy < 5? YES  POTENTIALLY APPLICABLE
v dip>0.1? YES
dqyp < 3.0? YES
Kozeny K = ng f(n)d 2 9.92E-04 992802 85%>coarse sand? ~ NO  NOT APPLICABLE
FairHatch K =9 § (n) f (p) 3.30E-03 FEIE0E0T No Test No Applicability Test
\Y
Breyer K= ngdfO 1.68E-03| 1.68E-01 Cy < 37? YES POTENTIALLY APPLICABLE
v c, > 0.1? YES
d10 <0.6 mm? YES
d10 > (0.06 mm? YES
Project Name: NIPSCO LLC Analysis by: JRS
Project Number: 19121567 Checked by: SKB

https://golderassociates.sharepoint.com/sites/nipscoccrgwmonitoring/Shared Documents/RMSGS/Reports/Pump Test Report/Appendix A - Prelim Geotech Data/

A-1to A-14 NIPSCO_Kest

Golder Associates

Analysis date: 3/29/2020

Page 12 of 14



August 2020

APPENDIX A-17
HYDRAULIC CONDUCTIVITY CALCULATED FROM GRAIN SIZE ANALYSIS
SAMPLE NO. AT-01 24 - 25'

Project No. 19121567

https://golderassociates.sharepoint.com/sites/nipscoccrgwmonitoring/Shared Documents/RMSGS/Reports/Pump Test Report/Appendix A - Prelim Geotech Data/

A-1to A-14 NIPSCO_Kest

Golder Associates

GRAIN SIZE ANALYSIS
GRAVEL [COARSE] MEDIUM SAND FINE SAND SILT CLAY
SAND
Sieve Percentage Fraction Geometric 100 MR -
Size Passed Through Percent Mean
Sieve P dm P/d,, 20 w
12" 100.00 0.00 304.8 0.000 80
3" 100.00 0.00 75.000 0.000
2.5" 100.00 0.00 63.500 0.000 70
2.0" 100.00 0.00 50.000 0.000
1.5" 100.00 0.00 37.500 0.000 =
1.0" 100.00 0.00 25000  0.000 | o ©°
0.75" 100.00 0.00 19.000 0.000 §
0.50" 100.00 0.00 12.700 0.000 F 50
0.375" 100.00 1.70 9.500 0.179 %
4 98.30 1.20 4.800 0.250 © 40
10 97.10 9.30 2000 4650 | &
20 87.80 72.00 0.850 84.706 30
40 15.80 12.90 0.430 30.000
60 2.90 0.90 0.250 3.600
100 2.00 0.50 0.150 3.333 20
200 1.50 1.50 0.075 20.000 L
10
0 \\*__M
100 0 £ 8 1 & 01 001 & 0.001
N < o S
i i o o
Sum:  100.00 146.718 Graifr Size [mm]
Coarse Sand Sum: 1.20
INPUT PARAMETERS
Inputs Description Value Units Inputs Description Value Units
dio 10% pass 0.350 [mm] [select from graph] Cy Hazen constant 6.0E-04 [dim]
dso 60% pass 0.690 [mm] [select from graph] Cx Kozeny constant 8.3E-03 [dim]
n porosity 0.35 [dim] 500
e sand shape factor 6.0 [dim] [select from 4 choices] Cp C,b=6.0x10"*log——  144E-03  [dim]
rounded 6.0 4—7 , ™
subrounded 6.6 f(n) f(n)= ”—2 1.01E-01  [dim]
subangular 7.1 Kozeny/Fair-Hatch (1-n)
angular 7.7
Cu uniformity coefficient [dgo/d 1] 1.97 [dim] f(P) f(P)= ! . 2.58E-09  [dim]
g gravitational acceleration 9.807 [m/s?] Fair-Hatch m ﬂzil
v kinematic viscosity [25°C] 1.14E-06 [m?/s] 1007 dy 7
m packing factor 5 [dim] f(n) f(n) =[1+10(n-0.26)] 1.9  [dim]
Hazen
ANALYSIS AND RESULTS
Hydraulic
Method Equation Conductivity Applicability Applicable/Comments
m/s cm/s Conditions
Hazen K = 2C,f(n)d3 1.20€-03 [NIZ0E0H Gy <57 YES POTENTIALLY APPLICABLE
v dio>0.1? YES
dqyo < 3.0? YES
Kozeny K = ng f(n)d 4 8.88E-04 | 8.88E02 85%>coarse sand? ~ NO  NOT APPLICABLE
\"
Fair-Hatch K =9 f (n) f (p) 2.25E-03 NIPEEDT No Test No Applicability Test
\'
Breyer K = ngdlzo 1.52E-03 N52E-01 c, < 3? YES POTENTIALLY APPLICABLE
v c, > 0.1? YES
d10 <0.6 mm? YES
d10 > (0.06 mm? YES
Project Name: NIPSCO Analysis by: JRS
Project Number: 19121567 Checked by: SKB
Analysis date: 3/29/2020

Page 13 of 14



August 2020

APPENDIX A-18

HYDRAULIC CONDUCTIVITY CALCULATED FROM GRAIN SIZE ANALYSIS
SAMPLE NO. AT-01 29 - 30'

Project No. 19121567

https://golderassociates.sharepoint.com/sites/nipscoccrgwmonitoring/Shared Documents/RMSGS/Reports/Pump Test Report/Appendix A - Prelim Geotech Data/

A-1to A-14 NIPSCO_Kest

Golder Associates

GRAIN SIZE ANALYSIS
GRAVEL [COARSE] MEDIUM SAND FINE SAND SILT CLAY
SAND
Sieve Percentage Fraction Geometric 100 -t J
Size Passed Through Percent Mean ™
Sieve P dm P/dm 90
12" 100.00 0.00 304.8 0.000 80 %
3" 100.00 0.00 75.000 0.000
25" 100.00 0.00 63.500 0.000 7
2.0" 100.00 0.00 50.000 0.000
1.5" 100.00 0.00 37.500 0.000 =
1.0" 100.00 0.00 25000  0.000 | o ©°
0.75" 100.00 0.00 19.000 0.000 §
0.50" 100.00 0.00 12.700 0.000 F 50
0.375" 100.00 0.20 9.500 0.021 %
4 99.80 4.60 4.800 0.958 © 40
10 95.20 14.40 2000 7200 | &
20 80.80 41.40 0.850 48.706 30
40 39.40 35.30 0.430 82.093
60 4.10 2.90 0.250 11.600
100 1.20 0.60 0.150 4.000 20
200 0.60 0.60 0.075 8.000
10 L
0 Se—-a
100 10 & 8 1 & 01 001 8 0.001
< N < Q Q
i i o o
Sum:  100.00 162.578 Graif? Size [mm]
Coarse Sand Sum: 4.60
INPUT PARAMETERS
Inputs Description Value Units Inputs Description Value Units
dio 10% pass 0.280 [mm] [select from graph] Ch Hazen constant 6.0E-04 [dim]
dso 60% pass 0.640 [mm] [select from graph] Cx Kozeny constant 8.3E-03 [dim]
n porosity 0.35 [dim] 500
e sand shape factor 6.0 [dim] [select from 4 choices] Cp C,=6.0x10"*log——  140E-03  [dim]
rounded 6.0 4—7 , ™
subrounded 6.6 f(n) f(n)= ”—2 1.01E-01  [dim]
subangular 7.1 Kozeny/Fair-Hatch (1-n)
angular 7.7
Cu uniformity coefficient [dgo/d 1] 2.29 [dim] f(P) f(P)= ! . 2.10E-09  [dim]
g gravitational acceleration 9.807 [m/s?] Fair-Hatch m ﬂzil
v kinematic viscosity [25°C] 1.14E-06 [m?/s] 1007 dy 7
m packing factor 5 [dim] f(n) f(n) =[1+10(n-0.26)] 1.9  [dim]
Hazen
ANALYSIS AND RESULTS
Hydraulic
Method Equation Conductivity Applicability Applicable/Comments
m/s cm/s Conditions
Hazen K = 2C,f(n)d3 7.69E-04 [I7IBOE02 Gy <57 YES POTENTIALLY APPLICABLE
v dio>0.1? YES
dip < 3.0? YES
Kozeny K = ng f(n)d 4 5.68E-04 | 5.6BE02 85%>coarse sand? ~ NO  NOT APPLICABLE
\"
Fair-Hatch K =9 f (n) f (p) 1.83E-03 [NINEEET No Test No Applicability Test
\'
_9 2
Breyer K==C,d 9.47E-04 | 9.47E-02 c, <37 YES POTENTIALLY APPLICABLE
v c, > 0.1? YES
d10 <0.6 mm? YES
d10 > (0.06 mm? YES
Project Name: NIPSCO Analysis by: JRS
Project Number: 19121567 Checked by: SKB
Analysis date: 3/29/2020

Page 14 of 14



APPENDIX B

Hydraulic Conductivity Data



ft/day = feet per day

n/a = not analyzed

cm/sec = centimeters per second

Prepared by: DFS
Checked by: KMC
Reviewed by: MAH

May 2020 Appendix B Project No.: 19121567
HYDRAULIC CONDUCTIVITY TESTING RESULTS
Screened Test Hvorslev/Bouwer and Rice
Well Date Interval Type Test Duration | Number Hvorslev Method Bouwer and Rice Method | van der Kamp Method Arithmetic Mean
cm/sec ft/day cm/sec ft/day cm/sec ft/day cm/sec ft/day
Transducer , 1 7.44E-03 2.11E+01 4.99E-03 1.42E+01 n/a n/a 6.22E-03 1.77E+01
GAMWO3 71712016 515 (Rising) <2 min 2 7.45E-03 2.11E+01 5.22E-03 1.48E+01 n/a n/a 6.34E-03 1.80E+01
Transducer _ 1 5.75E-02 1.63E+02 3.91E-02 1.11E+02 n/a n/a 4.83E-02 1.37E+02
CAMWI3 | 7/7/2016 519 (Rising) <2 min 2 6.50E-02 | 18aE+02 | 48iE-02 | 1 36E+02 n/a nia 5 66E-02 1 60E+02
Transducer _ 1 2.59E-02 7.34E+01 1.63E-02 4.63E+01 n/a n/a 2.11E-02 5.99E+01
GAMW15 71712016 5-15 (Rising) <2 min 2 1.11E-02 3.15E+01 1.08E-02 3.05E+01 n/a n/a 1.10E-02 3.10E+01
Transducer _ 1 3.70E-02 1.05E+02 2.25E-02 6.38E+01 n/a n/a 2.98E-02 8.44E+01
GAMWIS 71712016 6-16 (Rising) <2 min 2 1.01E-01 2.87E+02 6.85E-02 1.94E+02 n/a n/a 8.48E-02 2.41E+02
Average Shallow (515 ftbgs) 3.90E-02 1.11E+02 2.69E-02 7.63E+01 n/a n/a 3.30E-02 9.35E+01
Transducer < min 1 6.78E-03 1.92E+01 5.81E-03 1.65E+01 n/a n/a 6.30E-03 1.79E+01
GAMWO3B 218/2016 97.37 (Falling) 2 4.30E-03 1.22E+01 4.79E-03 1.36E+01 n/a n/a 4.55E-03 1.29E+01
Transducer <o min 1 5.65E-03 1.60E+01 6.42E-03 1.82E+01 n/a n/a 6.04E-03 1.71E+01
(Rising) 2 1.47E-02 4.16E+01 1.25E-02 3.55E+01 1.49E-02 | 4.22E+01 1.36E-02 3.86E+01
Transducer <o min 1 8.48E-03 2.40E+01 9.27E-03 2.63E+01 n/a n/a 8.88E-03 2.52E+01
CAMWL3E 21712016 05.35 (Falling) 2 8.09E-03 2.29E+01 9.27E-03 2.63E+01 n/a n/a 8.68E-03 2.46E+01
Transducer <2 min 1 1.11E-02 3.15E+01 1.16E-02 3.30E+01 2.73E-02 | 7.74E+01 1.14E-02 3.23E+01
(Rising) 2 1.06E-02 3.00E+01 1.08E-02 3.06E+01 1.06E-02 | 3.01E+01 1.07E-02 3.03E+01
TranS(.jucer <2 min 1 4 50E-03 1.28E+01 3.45E-03 9.79E+00 n/a n/a 3.98E-03 1.13E+01
GAMWISE 21712016 07 7.377 (Falling) 2 1.03E-02 2.91E+01 8.75E-03 2.48E+01 9.53E-03 | 2.70E+01 9.53E-03 2.70E+01
Transducer <o min 1 1.17E-02 3.32E+01 1.06E-02 3.02E+01 1.24E-02 | 3.50E+01 1.12E-02 3.17E+01
(Rising) 2 1.06E-02 3.02E+01 9.79E-03 2.77E+01 1.69E-02 | 4.80E+01 1.02E-02 2.90E+01
Transducer < min 1 1.37E-02 3.88E+01 1.44E-02 4.09E+01 n/a n/a 1.41E-02 3.99E+01
GAMW19B 21712016 93.33 (Falling) 2 6.82E-03 1.93E+01 6.31E-03 1.79E+01 n/a n/a 6.57E-03 1.86E+01
Transducer <2 min 1 1.84E-02 5.21E+01 1.83E-02 5.18E+01 1.29E-02 | 3.67E+01 1.84E-02 5.20E+01
(Rising) 2 1.21E-02 3.43E+01 1.03E-02 2.91E+01 1.21E-02 | 3.43E+01 1.12E-02 3.17E+01
Average Deep (2535 ftbgs) 9.86E-03 2.80E+01 9.52E-03 2.70E+01 1.46E-02 4.13E+01 9.69E-03 2.75E+01
Notes:

Page 1 of 1



Project No.: 164-8171

August 2016
HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-03 (TEST 1)
, In L:—lj
K =te jp Le 2/ 130.48
2L, R, | (2 -t1)
where: r. = casing radius (feet)
R . = equivalent radius (feet)
L. = length of screened interval (feet)
t =time (minutes)
h, = head attime t (feet)
INPUT PARAMETERS RESULTS
re = 0.08
R = 0.34
Le = 10 = 7.44E-03 cm/sec
ty = 0 = 2.11e+01 ft/day
t, = 0.45
h,/hy= 0.28
h,/hgy = 0.00
10
01+
9
IS
14
©
It
(]
T
0.01 +
O [m]
m] m] m] m] m]
0.001 : ‘ ‘
0 0.6 0.8 1 1.2
Time (min)
Project Name: NIPSCO Schahfer Analysis By: DFS
Project No.: 164-8171 Checked By: JRS
Test Date: 07/07/16 Analysis Date:  7/25/2016

File:GAMW-03 Rising 1.xIs\HVORSLEV



August 2016 Project No.: 164-8171

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-03 (TEST 1)

rC2|n(&J
I
w lln yO

K =
2L, oy,
where:
r. = casing radius (feet); r, = radial distance to undisturbed aquifer (feet)
R . = effective radius (feet); Yo = initial drawdown (feet)
L. = length of screened interval (feet); y: = drawdown (feet) at time t (minutes)
INPUT PARAMETERS RESULTS

re = 0.08

My = 0.34

Le = 10 = 4.99E-03 cm/sec

INR/ry)= 2.28 K= 1.42E+01 ft/day
Yo = 0.50
Y = 0.001
t= 0.5

10

Head (feet)
o
~

0.01 (m} o
O m] m] O m]
0.001 ; ; ; .
0 0.6 0.8 1 1.2
Time (min)
Project Name: NIPSCO Schahfer Analysis By: DFS
Project No.: 164-8171 Checked By: JRS

Test Date: 07/07/16 Analysis Date:  7/27/2016

File:GAMW-03 Rising 1.xIsABOUWER



Project No.: 164-8171

August 2016
HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-03 (TEST 2)
, In L:—lj
K = ‘e L. 2/ 130.48
2L, R, |(t2-11)
where: r. = casing radius (feet)
R . = equivalent radius (feet)
L. = length of screened interval (feet)
t =time (minutes)
h, = head attime t (feet)
INPUT PARAMETERS RESULTS
re = 0.08
R = 0.34
Le= 10 = 7.45E-03 cm/sec
ty = 0 = 2.11e+01 ft/day
t, = 0.41
h,/hy= 0.17
h,/hgy = 0.00
10
[m]
01+
9
IS
14
©
It
(]
T
0.01 +
o o 9 o o
[m] [m] = [m] =
m]
0.001 : : :
0 0.6 0.8 1 1.2
Time (min)
Project Name: NIPSCO Schahfer Analysis By: DFS
Project No.: 164-8171 Checked By: JRS
Test Date: 07/07/16 Analysis Date:  7/27/2016

File:GAMW-03 Rising 2.xIs\HVORSLEV



August 2016 Project No.: 164-8171

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-03 (TEST 2)

rczln(&J
r
_ WL Yo

K =
2L, oy,
where:
r. = casing radius (feet); r, = radial distance to undisturbed aquifer (feet)
R . = effective radius (feet); Yo = initial drawdown (feet)
L. = length of screened interval (feet); y: = drawdown (feet) at time t (minutes)
INPUT PARAMETERS RESULTS

re = 0.08

My = 0.34

Le = 10 = 5.22E-03 cm/sec

INR/ry)= 2.23 K= 1.48E+01 ft/day
Yo = 0.45
Y = 0.001
t= 0.5

10

Head (feet)
o
~

0.01 00— 5
o o — o =
u]
0.001 ; ; ;
0.6 0.8 1 1.2
Time (min)
Project Name: NIPSCO Schahfer Analysis By: DFS
Project No.: 164-8171 Checked By: JRS
Test Date: 07/07/16 Analysis Date:  7/27/2016

File:GAMW-03 Rising 2.xIsABOUWER



Project No.: 164-8171

August 2016
HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST GAMW-03B (TEST 1)
, In L:—lj
K = ‘e L. 2/ 130.48
2L, R, |(t2-11)
where: r. = casing radius (feet)
R . = equivalent radius (feet)
L. = length of screened interval (feet)
t =time (minutes)
h, = head attime t (feet)
INPUT PARAMETERS RESULTS
re = 0.08
R = 0.34
Le = 10 = 6.78E-03 cm/sec
ty = 0 = 1.92E+01 ft/day
t, = 0.5
h,/hy= 0.30
h,/hgy = 0.00
10
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9
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5 o
I = o
0.01 + u] o o
a m] m] m] o
0.001 : : : :
0 0.6 0.8 1 1.2 1.4
Time (min)
Project Name: NIPSCO Schahfer Analysis By: DFS
Project No.: 164-8171 Checked By: JRS
Test Date: 07/08/16 Analysis Date:  7/27/2016
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August 2016 Project No.: 164-8171

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST GAMW-03B (TEST 1)

rczln(&J
r
_ WL Yo

K =
2L, oy,
where:
r. = casing radius (feet); r, = radial distance to undisturbed aquifer (feet)
R . = effective radius (feet); Yo = initial drawdown (feet)
L. = length of screened interval (feet); y: = drawdown (feet) at time t (minutes)
INPUT PARAMETERS RESULTS

re = 0.08

ry = 0.34

Le = 10 = 5.81E-03 cm/sec

INR/ry)= 2.87 K= 1.65E+01 ft/day
Yo = 0.31
Y = 0.001
t= 0.5
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Time (min)
Project Name: NIPSCO Schahfer Analysis By: DFS
Project No.: 164-8171 Checked By: JRS
Test Date: 07/08/16 Analysis Date:  7/27/2016
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August 2016

HVORSLEV SLUG TEST ANALYSIS

FALLING HEAD TEST GAMW-03B (TEST 2)

Project No.: 164-8171

where:

r. = casing radius (feet)

R . = equivalent radius (feet)

L. = length of screened interval (feet)
t =time (minutes)

h, = head attime t (feet)

INPUT PARAMETERS RESULTS
re = 0.08
R, = 0.34
Le = 10 = 4.30E-03 cm/sec
ty = 0 = 1.22E+01 ft/day
t, = 0.4

h,/hg= 0.18

h,hg = 0.01

10
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Project Name: NIPSCO Schahfer

Project No.: 164-8171
Test Date: 07/08/16
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August 2016 Project No.: 164-8171

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST GAMW-03B (TEST 2)

rczln(&J
r
_ WL Yo

K =
2L, oy,
where:
r. = casing radius (feet); r, = radial distance to undisturbed aquifer (feet)
R . = effective radius (feet); Yo = initial drawdown (feet)
L. = length of screened interval (feet); y: = drawdown (feet) at time t (minutes)
INPUT PARAMETERS RESULTS

re = 0.08

ry = 0.34

Le = 10 = 4.79E-03 cm/sec

INR/ry)= 2.87 K= 1.36E+01 ft/day
Yo = 0.25
Yy = 0.010
t= 0.3
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Project No.: 164-8171

August 2016
HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-03B (TEST 1)
N In[::—lj
K =te |nLte 2/ 13048
2L, R_.|(2-1t1)
where: r. = casing radius (feet)
R . = equivalent radius (feet)
L. = length of screened interval (feet)
t =time (minutes)
h; = head at time t (feet)
INPUT PARAMETERS RESULTS
re = 0.08
Re = 0.34
Le = 10 K= 5.65E-03 cm/sec
ty = 0 K= 1.60E+01 ft/day
t2 = 0.6
h,/hy= 0.30
h 2/h 0= 0.00
10
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August 2016

Project No.: 103-87305

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-03B (TEST 1)

K=——=In—
2L, toy,
where:
r. = casing radius (feet); r, = radial distance to undisturbed aquifer (feet)
R . = effective radius (feet); Yo =initial drawdown (feet)
L. = length of screened interval (feet); y: = drawdown (feet) at time t (minutes)
INPUT PARAMETERS RESULTS
re = 0.08
ey = 0.34
Le = 10 K= 6.42E-03 cm/sec
IN(Re/ry)= 2.87 = 1.82E+01 ft/day
Yo = 0.30
Yy = 0.001
t= 0.5
'
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oo oo o o o o o
0.001 : : —0 : : :
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Time (min)
Project Name: NIPSCO Schahfer Analysis By: DFS
Project No.: 164-8171 Checked By: JRS
Test Date: 07/08/16 Analysis Date:  7/27/2016
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August 2016

van der KAMP RISING HEAD SLUG TEST ANALYSIS
UNDERDAMPED SLUG TEST GAMW-03B (TEST 2)

Proj. No. 164-8171

where: b:_aln[0,79rszs(g/|_)]/2]
a=r2(g/L"?)/8d

T=b+alnT
d=y/(g/L)"
L=g/(co2+}/2)
INPUT PARAMETERS
re = 0.08 ft (g/L)r Y2 = 1.31826  ft?
rg = 0.08 ft d= 0.3998  ft*
L. = 19.62 ft a= 0.00286  ft°
Ly = 10.00 ft t, = 3.00 sec
w = 1.2083 ftt t, = 8.20 sec
¥ = 05271  ftt ht,) = 0.62  ft
L = 18.52 ft3/sec? h(t,) = 0.04  ft
g= 32.19 ft/sec? S = 1.00E-02 dim
RESULTS
b=Ty = 2.73E-02 ft¥sec a <0.1? YES
T= 1.53E-02 ft¥/sec d<0.7? YES
T= 1.32E+03 ft¥/day L, = 1852
K= 4.22E+01 ft/day L,= 2462
K= 1.49E-02 cm/sec L,:L, Diff <20% ? NO
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Project Name: NIPSCO RMSGS

Project No.: 164-8171
Test Date: 07/08/16
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GAMW-03B Rising 2 van der kamp.xIsx

Analysis By: DFS
Checked By: JRS
Analysis Date:  8/8/2016
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Project No.: 164-8171

August 2016
HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-03 (TEST 2)
, In L:—lj
K = ‘e L. 2/ 130.48
2L, R, |(t2-11)
where: r. = casing radius (feet)
R . = equivalent radius (feet)
L. = length of screened interval (feet)
t =time (minutes)
h, = head attime t (feet)
INPUT PARAMETERS RESULTS
re = 0.08
R = 0.34
Le= 10 = 7.45E-03 cm/sec
ty = 0 = 2.11e+01 ft/day
t, = 0.41
h,/hy= 0.17
h,/hgy = 0.00
10
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Time (min)
Project Name: NIPSCO Schahfer Analysis By: DFS
Project No.: 164-8171 Checked By: JRS
Test Date: 07/07/16 Analysis Date:  7/27/2016
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August 2016 Project No.: 164-8171

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-03 (TEST 2)

rczln(&J
r
_ WL Yo

K =
2L, oy,
where:
r. = casing radius (feet); r, = radial distance to undisturbed aquifer (feet)
R . = effective radius (feet); Yo = initial drawdown (feet)
L. = length of screened interval (feet); y: = drawdown (feet) at time t (minutes)
INPUT PARAMETERS RESULTS

re = 0.08

My = 0.34

Le = 10 = 5.22E-03 cm/sec

INR/ry)= 2.23 K= 1.48E+01 ft/day
Yo = 0.45
Y = 0.001
t= 0.5
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Project Name: NIPSCO Schahfer Analysis By: DFS
Project No.: 164-8171 Checked By: JRS
Test Date: 07/07/16 Analysis Date:  7/27/2016
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Project No.: 164-8171

August 2016
HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-13B (TEST 1)
, In L:—lj
K —te jple| \N2) 50,8
2L, R, |(t2-11)
where: r. = casing radius (feet)
R . = equivalent radius (feet)
L. = length of screened interval (feet)
t =time (minutes)
h, = head attime t (feet)
INPUT PARAMETERS RESULTS
re = 0.08
R = 0.34
Le = 10 = 1.11E-02 cm/sec
ty = 0 = 3.15e+01 ft/day
t, = 0.35
h,/hy= 0.70
h,/hgy = 0.00
10
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Project Name: NIPSCO Schahfer Analysis By: DFS
Project No.: 164-8171 Checked By: JRS
Test Date: 07/07/16 Analysis Date:  7/27/2016
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August 2016

Project No.: 164-8171

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-13B (TEST 1)

K =

rczln(&J
r
_ WL Yo

2L, t oy,

where:

r. = casing radius (feet);
R . = effective radius (feet);
L. = length of screened interval (feet);

r, = radial distance to undisturbed aquifer (feet)
Yo = initial drawdown (feet)
y: = drawdown (feet) at time t (minutes)

INPUT PARAMETERS RESULTS
re = 0.08
My = 0.34
Le = 10 = 1.16E-02 cm/sec
IN(Re/ry )= 3.22 K= 3.30E+01 ft/day
Yo = 0.70
Vi = 0.001
t= 0.3
1
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D
Q2
gl
©
£ o
0.01 nof88 ;%8008 0 % 45 o °
0.001 } } } } }
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Project No.: 164-8171 Checked By: JRS
Test Date: 07/07/16 Analysis Date:  7/27/2016
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Project No.: 164-8171

August 2016
HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-13 (TEST 2)
N In[::—lj
K =te |nLte 2/ 13048
2L, R_.|(2-1t1)
where: r. = casing radius (feet)
R . = equivalent radius (feet)
L. = length of screened interval (feet)
t =time (minutes)
h; = head at time t (feet)
INPUT PARAMETERS RESULTS
re = 0.20
Re = 0.34
Le = 9.037 K= 6.50E-02 cm/sec
ty = 0 K= 1.84E+02 ft/day
t, = 0.45
h,/hy= 0.27
h 2/h 0= 0.00
1
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o O 0O (m]
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August 2016

Project No.: 103-87305

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-13 (TEST 2)

r. = casing radius (feet);
R . = effective radius (feet);

rczln[ej L
K = 2inde
2L t oy,
where:

L. = length of screened interval (feet);

r, = radial distance to undisturbed aquifer (feet)
Yo =initial drawdown (feet)
y: = drawdown (feet) at time t (minutes)

e =
My =
Le
INRe/ry)
Yo
Yi =
t=

INPUT PARAMETERS

0.20
0.34
9.037
211
0.51
0.001
0.3

RESULTS

= 4.81E-02 cm/sec
= 1.36E+02 ft/day
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August 2016 Project No.: 164-8171
HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST GAMW-13B (TEST 1)
, In L:—lj
K = ‘e L. 2/ 130.48
2L, R, |(t2-11)
where: r. = casing radius (feet)
R . = equivalent radius (feet)
L. = length of screened interval (feet)
t =time (minutes)
h, = head attime t (feet)
INPUT PARAMETERS RESULTS
re = 0.08
R = 0.34
Le = 10 = 8.48E-03 cm/sec
ty = 0 = 2.40E+01 ft/day
t, = 0.4
h,/hy= 0.30
h,/hgy = 0.00
10
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Project No.: 164-8171 Checked By: JRS
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August 2016 Project No.: 164-8171

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST GAMW-13B (TEST 1)

rczln(&J
r
_ WL Yo

K =
2L, t oy,

where:
r, = radial distance to undisturbed aquifer (feet)

Yo = initial drawdown (feet)
y: = drawdown (feet) at time t (minutes)

r. = casing radius (feet);
R . = effective radius (feet);
L. = length of screened interval (feet);

INPUT PARAMETERS RESULTS
re = 0.08
My = 0.34
Le= 10 = 9.27E-03 cm/sec
INR/ry)= 3.22 K= 2.63E+01 ft/day
Yo = 0.30
Yi = 0.001
t= 0.4
1g
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O o o o O O O O
O O O O
0.001 f —F f f f f
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Project No.: 164-8171 Checked By: JRS

Test Date: 07/07/16
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Project No.: 164-8171

August 2016
HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST GAMW-13B (TEST 2)
, In L:—lj
K = ‘e L. 2/ 130.48
2L, R, |(t2-11)
where: r. = casing radius (feet)
R . = equivalent radius (feet)
L. = length of screened interval (feet)
t =time (minutes)
h, = head attime t (feet)
INPUT PARAMETERS RESULTS
re = 0.08
R, = 0.34
Le = 10 = 8.09E-03 cm/sec
ty = 0 = 2.29e+01 ft/day
t, = 0.25
hi/hg= 0.30
h,hg = 0.01
10
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Project No.: 164-8171 Checked By: JRS
Test Date: 07/07/16 Analysis Date:  7/27/2016

File:GAMW-13B Falling 2.xIsx\\HVORSLEV



August 2016 Project No.: 164-8171

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST GAMW-13B (TEST 2)

R
rﬂn(iJ 1
r
K=—"’2pYe
2L, Yi
where:
r. = casing radius (feet); r, = radial distance to undisturbed aquifer (feet)
R . = effective radius (feet); Yo = initial drawdown (feet)
L. = length of screened interval (feet); y: = drawdown (feet) at time t (minutes)
INPUT PARAMETERS RESULTS
re = 0.08
ry = 0.34
Le = 10 = 9.27E-03 cm/sec
INR/ry)= 3.22 K= 2.63E+01 ft/day
Yo = 0.30
Yy = 0.001
t= 0.4
g
0.1 4
T
2
E :
[} m] [m] a
T o U o o ° o o Y
0.01 |
0.001 : : : :
0 0.6 0.8 1 1.2 1.4
Time (min)
Project Name: NIPSCO Schahfer Analysis By: DFS
Project No.: 164-8171 Checked By: JRS
Test Date: 07/07/16 Analysis Date:  7/27/2016

File:GAMW-13B Falling 2.xIs\BOUWER




August 2016

van der KAMP RISING HEAD SLUG TEST ANALYSIS
UNDERDAMPED SLUG TEST GAMW-13B (TEST 1)

Proj. No. 164-8171

where: b:_alnl0_79r525(g/|_)'/zl
a=r>(g/L"*)/8d

T=b+alnT
d=y /(g/L)"
L=g/(0>+?)
INPUT PARAMETERS
re = 0.08 ft (/LM = 1.35632  ft?
rg = 0.08 ft d= 0.2619  ft?
L, = 19.45 ft a= 0.00450 ft°
Ly = 9.98 ft ty = 5.20 sec
W = 1.3090 ftt t, = 10.00 sec
g = 0.3552 ftt ht,) = 0.11 ft
L= 17.50 ft¥/sec? h(t,) = 0.02 ft
g= 32.19 ft/sec? S = 1.00E-02 dim
RESULTS
b=T, = 4.27E-02 ft’/sec a<01?  YES
T = 2.64E-02 ft%/sec d<0.7? YES
T = 2.28E+03 ftZ/day L, = 17.50
K= 7.74E+01 ft/day L, = 24.44
K= 2.73E-02 cm/sec L,:L, Diff <20% ? NO

-0.80 ; . . . . . . . . .
0 5) 10 15 20 25 30 35 40 45 50 55 60
Time [sec]
Project Name: NIPSCO RMSGS Analysis By: DFS
Project No.: 164-8171 Checked By: JRS
Test Date: 07/07/16 Analysis Date:  7/31/2017
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Project No.: 164-8171

August 2016
HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-13B (TEST 1)
, In L:—lj
K —te jple| \N2) 50,8
2L, R, |(t2-11)
where: r. = casing radius (feet)
R . = equivalent radius (feet)
L. = length of screened interval (feet)
t =time (minutes)
h, = head attime t (feet)
INPUT PARAMETERS RESULTS
re = 0.08
R = 0.34
Le = 10 = 1.11E-02 cm/sec
ty = 0 = 3.15e+01 ft/day
t, = 0.35
h,/hy= 0.70
h,/hgy = 0.00
10
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& O po8 o, O o g o g © o -
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0 0.4 0.6 0.8 1 1.2 1.4 1.6
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Project Name: NIPSCO Schahfer Analysis By: DFS
Project No.: 164-8171 Checked By: JRS
Test Date: 07/07/16 Analysis Date:  7/27/2016
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Project No.: 164-8171

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST GAMW-13B (TEST 1)

K =

rczln(&J
r
_ WL Yo

2L, t oy,

where:

r. = casing radius (feet);
R . = effective radius (feet);
L. = length of screened interval (feet);

r, = radial distance to undisturbed aquifer (feet)
Yo = initial drawdown (feet)
y: = drawdown (feet) at time t (minutes)

INPUT PARAMETERS RESULTS
re = 0.08
My = 0.34
Le = 10 = 1.16E-02 cm/sec
IN(Re/ry )= 3.22 K= 3.30E+01 ft/day
Yo = 0.70
Vi = 0.001
t= 0.3
1
0.1 +
D
Q2
gl
©
£ o
0.01 nof88 ;%8008 0 % 45 o °
0.001 } } } } }
0.6 0.8 1 1.2 1.4 1.6
Time (min)
Project Name: NIPSCO Schahfer Analysis By: DFS
Project No.: 164-8171 Checked By: JRS
Test Date: 07/07/16 Analysis Date:  7/27/2016

File:GAMW-13B Rising 1.xIs\BOUWER
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APPENDIX D

Well Development Records

wWsp 2










































































































































































































































































































































SPEC. COND. TURB.
(mS/cm) (NTU)

Well was purge at 1.6 GPM, recordings happened after a five gallon bucket was filled. Surging
commenced in between readings.


Gennell, Travis (USTG720418)
Rectangle

Gennell, Travis (USTG720418)
Stamp

Gennell, Travis (USTG720418)
Text Box
SPEC. COND. 
(mS/cm)

Gennell, Travis (USTG720418)
Text Box
TURB.
(NTU)

Gennell, Travis (USTG720418)
Text Box
Well was purge at 1.6 GPM, recordings happened after a five gallon bucket was filled. Surging commenced in between readings.
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APPENDIX E

Abandonment Logs

wWsp N
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