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Drear Mr. Hoffiman:

in accordance wilh our propasal QLPOOOITT. 10, dated March 28, 2011, and 155, Environments]
Proteetion Agency  (EPAY  Contract  MNo.  EPIOWOGI313, Order  No.  ERRI11S-00049,
GAA Geolinvironmental, [ne, (G2A) has completed our inspection of the Nochern [ndiana Fublic
Hervice Company (NTPSCO) Michipan City Generating Station Ceal Ash [mpoaundments Jocaled in
Michigan City, Indiana (Site}. The Site visit was condueted on May 23, 2011 and a Draft Report
submilied to EPA, daled March 29, 2012, The purpose of aur efTors was to provide the EPA with a
Bite-specific evaluation of the impoundments to assist FPA in assessing the structural stability af the
impaundments under the anthority of the Comprehensive Environmental Response, Compensation, and
Liability Act Section 104(e). We are submitting ane Final Report in portable dovoment format {PDF)
directly 10 the EPA,

Following submittal of the March 2012 Draft Report, NIFSCO completed a geotechnical investipation
and cmbankment slability analyses for ihe Site impoundments, as well as a2 hydrologic and hydraulic
cvaluation. These analyses were completed by Golder Associates, Ine. (Galder) with reports provided
lo EPA dated Augost 27, 2012, Dased on the results of these analyses, our viseal inspection and in
gecordance with LPA's criteria, it is GZA™S opinion the Sie’s Coal Ash Impoundments are currently in
SATISFACTORY condition. Further discussion of our evaluation and recommended actions ate
presented in the Round 100 Dam Assessment Reporl. The report includes: (a) completed Freld
Assessment Checklisis, (b) fipures of the impoundments; (c) selecied photographs with captions; and
(d) copies of the Aupust 2012 Gelder reports, Our services and report are subject to the Limitations
found in Appendix A and the Terms and Conditions of our contract agrecment.

We are happy o have been able to assist you with this assessment and appreciate the opportunity to
conlinug o provide you with dam engineering consulting services. Please conlact the undersigned il
¥ou have amy queshions or commenlts regarding the content of this Round 10 MDam Assessmem Repott,

Sincerely,

GZ 2, INC.

LDL\W[R NMENT

© Waller Kosimski, P P [IN} Peter H. Baril, PLE. (MA)
Principal Project Diccctor
walicr kosinskifffpra com eter.barilidera.com
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FINAL REPORT



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

EXECUTIVE SUMMARY

This Dam Assessment Report presents the results of a visua inspection of the Northern Indiana
Public Service Company (NIPSCO, Owner), Michigan City Generating Station (MCGS) located in
Michigan City, Indiana (Site). The inspection was performed on May 23, 2011, by representatives
of GZA GeoEnvironmental, Inc (GZA), accompanied by representatives of NIPSCO.

MCGSIMPOUNDMENTS

There are six separate impoundments located at the MCGS, consisting of: Primary Settling Pond
No. 1 (Primary No. 1), Secondary Settling Pond No. 1 (Secondary No. 1), Primary Settling Pond
No. 2 (Primary No. 2), Secondary Settling Pond No. 2 (Secondary No. 2), the Bottom Ash Area
(BAA), and the Final Settling Pond (FSP).

In general, wastewater flows through the impoundments by gravity from southwest to northeast to
the FSP where it is either pumped (recycled) back to the MCGS or discharged to Outfall 001 by
gravity.

Primary No. 1, Primary No. 2, and Secondary No. 1 consist of an earthfill embankment with a crest
length of approximately 3,050 feet and a maximum height (from the lowest elevation of Secondary
No. 1 to the top of embankment) of approximately 29 feet. A gravel road along the top of the crest
has a width of approximately 20 feet and an elevation of approximately 608.72 feet, National
Geodetic Vertical Datum of 1929 (NGVD 29)'. The outer and inner slopes of the embankments
are approximately 2.5 horizontal to 1 vertical (2.5H:1V). The perimeter of Secondary No. 1 isa
sheet pile wall. Crushed stone up to 8-inch diameter was placed on the upper portion of the inner
slope from the top of the sheet pile wall up to the crest.

Secondary No. 2 consists of an earthfill embankment with a crest length of approximately 450 feet.
Secondary No. 2 shares its southwestern slope with Primary No. 2. The southwestern upstream
slope of Secondary No. 2 is the northeastern downstream slope of Primary No. 2. As such, the
maximum embankment height of Secondary No. 2 (from the top of the embankment between
Secondary No. 2 and Primary No. 2 to the bottom of Primary No. 2) is approximately 29 feet.

The BAA consists of an area of compacted sand that was placed on top of the natural ground
surface for the purpose of directing bottom ash duice water and stormwater runoff to the FSP. It
has one embankment that is shared with the FSP. This embankment has a maximum height of
2 feet. Since the BAA does not retain/impound water, it is GZA’s opinion the BAA does not
satisfy the criteria set forth by the EPA for units requiring further evaluation.

The FSP consists of an earthfill embankment with a crest length of approximately 2,500 feet and a
maximum height (from the top of the embankment to the estimated elevation of Lake Michigan) of
approximately 18 feet. A gravel road along the top of the crest has a width of approximately 20
feet and at its lowest elevation is approximately 587.72 feet. The inner slopes of the embankments
are approximately 2.5 horizonta to 1 vertical (2.5H:1V). The northern perimeter of the FSP is a
sheet pile wall.

1 Unless otherwise stated, elevations in this report are given in NGVD 29.

Coal Ash Impoundments
NIPSCO — Michigan City Generating Station i Date of Inspection: 5/23/11
FINAL REPORT



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

The impoundments do not meet the definition of a dam in the State of Indiana and are therefore not
regulated by the IDNR, nor assigned a hazard potential rating. Under the EPA classification
system, it is GZA’s opinion that the Secondary No. 1, Secondary No. 2 and FSP would be
considered as having a Low hazard potentia. This hazard potentia rating was assigned because
failure or misoperation of these impoundments would result in no probable loss of human life and
low economic or environmental losses. Any economic or environmental losses would be primarily
limited to the MCGS property.

It is GZA’s opinion that the Primary No. 1 and Primary No. 2 would be considered as having a
Significant hazard potential. This hazard potential rating was assigned because, in the event of
dike failure, the coal ash stored in these primary impoundments may discharge into Lake Michigan
and could potentialy cause environmental damage. Additionally, a dike failure would cause
disruption of lifeline facilities as the MCGS depends upon the water within the impoundments.
Note that MCGS alternates use of Primary No. 1 and Primary No. 2 such that only one primary
impoundment is utilized at atime. Primary No. 1 is currently operational.

Following submittal of the March 2012 Draft Report, NIPSCO completed a geotechnical investigation
and embankment stability analyses of the Site impoundments, as well as a hydrologic and hydraulic
evaluation. These analyses were completed by Golder Associates, Inc. (Golder) with reports provided
to EPA dated August 27, 2012. Based on the results of these analyses, our visual inspection and in
accordance with EPA’s criteria, it is GZA’'s opinion the Site's Coal Ash Impoundments are currently in
SATISFACTORY condition.

The impoundments were found to have the following deficiencies:

1 Piezometers of unknown depth or construction were located throughout the impoundments
(NIPSCO provided comments to EPA regarding the Draft Report in a letter dated July 31,
2012. The letter indicates the unused and undocumented piezometers were abandoned as
recommended);

2. No formal operation and maintenance plan or inspection checklist in place to observe and
document the structural condition of the impoundments (NIPSCO provided comments to
EPA regarding the Draft Report in a letter dated July 31, 2012. The letter indicates
NIPSCO is developing an O&M plan for the Site);

3. The discharge pipes within the impoundments have not been inspected internaly since

they were installed (NIPSCO provided comments to EPA regarding the Draft Report in a

letter dated July 31, 2012. The letter indicates NIPSCO has completed a survey of the

impoundment structures and video survey of the pipes was 90% complete);

There was an obstruction at the decant inlet and lack of atrash rack in Secondary No. 2;

Thetrash rack in Primary No. 2 was bent;

There was a pipe of unknown use observed near the overflow pipes at the FSP; and,

No design information available for the steel sheet piling used to support the northwestern

sides/ends of the impoundments (NIPSCO provided EPA with a geotechnical investigation

and embankment stability analyses of the Ste impoundments that was completed by

Golder. The embankment stability analyses included evaluation of the stedl sheet piling).

Nogs

The following recommendations and remedial measures generaly describe the recommended
approach to address current deficiencies at the impoundments. Prior to undertaking recommended
maintenance, repairs, or remedial measures, the applicability of environmental permits needs to be

Coal Ash Impoundments
NIPSCO — Michigan City Generating Station ii Date of Inspection: 5/23/11
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determined for activities that may occur within resource areas under the jurisdiction of the
appropriate regul atory agencies.

Studies and Analyses

GZA recommends the following studies and analyses:

1

If an analysis of the structural capacity of the steel sheet piling has not been performed
previously or is not available, this type of analysis should be performed to verify that the
installed sheet piling has sufficient strength to support the loading applied by the
impoundments (NIPSCO provided EPA with a geotechnical investigation and embankment
stability analyses of the Ste impoundments that was completed by Golder. The
embankment stability analyses included evaluation of the steel sheet piling);

Perform a seepage and stability analysis to evaluate the embankment slopes (As indicated
above, NIPSCO provided EPA with a geotechnical investigation and embankment stability
analyses of the Ste impoundments that was completed by Golder. The embankment
stability analyses results indicated “ acceptable factors of safety for all cases considered
when evaluated with respect to U.S. Army Corps of Engineers criteria for the types of
analyses and loading conditions evaluated” ); and,

Perform a hydrologic and hydraulic analyses of the individual impoundments to determine
the adequacy of intake/discharge features and adequacy of current operating water levels
(NIPSCO provided EPA with a hydrologic and hydraulic evaluation of the impoundments
that was completed by Golder. The evaluation results indicated that...* All impounds are
shown to safely pass up to the 100-year return period event which is the minimum for a low
hazard dam as specified by the Sate of Indiana DNR Division of Water. The Primary and
Secondary Impoundments, the southwest Bottom Ash Area, and the Final Settling Pond
safely pass up to 50% of the 6-hour, PMP rainfall depth without overtopping.”)

Operation & Maintenance Recommendations

GZA recommends the following operation and maintenance level activities:

1

If they are not necessary for the operation of the impoundments, abandon the piezometers
that are located near the impoundments since their purpose, depth and construction are
unknown;

Clear the obstruction from the decant inlet in Secondary No. 2 and install atrash rack;

Exercise stops logs and related water level control mechanisms at exiting decant structures;

Increase/adjust the frequency of vegetative maintenance activity such that overgrowth is
minimized;

Perform a video camera survey of the intake and discharge pipe network within the
Impoundments to verify that they are operating correctly and are in suitable condition; and,

Create a forma checklist for visual inspections of the impoundments and associated
appurtenances and maintain the inspection records on file.

Coal Ash Impoundments
NIPSCO — Michigan City Generating Station iii Date of Inspection: 5/23/11
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NIPSCO provided comments to EPA regarding the Draft Report in a letter dated July 31, 2012.
The letter indicates the unused and undocumented piezometers were abandoned as recommended,
a video survey of pipes within the impoundments was being completed, and an operation and
maintenance (O& M) plan was being developed to address these O& M issues.

Minor Repair Recommendations

GZA recommends the following repairs which may improve the overall condition of the
impoundments and water storage system, but do not alter the current design of the embankment.
The recommendations may require design by a professional engineer and construction contractor
experienced in embankment construction.

1 Repair the bent trash rack in Primary No. 2 before this impoundment is put back in service;

2. Repair doughs and scarps on the embankments and provide future erosion protection as
necessary and,

3. Evaluate the function and necessity of the unknown pipe found on the northeast side of the

FSP and remove the pipeif it is not needed.
Remedial M easur es Recommendations

1 In conjunction with the results of the seepage and stability anayses make provisions to
address inadeguate factors of safety as applicable; and,

2. In conjunction with the results of the hydrologic and hydraulic analyses, make provisions
for an emergency overflow spillway, if necessary.

NIPSCO completed a geotechnical investigation and embankment stability analyses of the Ste
impoundments, as well as a hydrologic and hydraulic evaluation. These analyses were completed
by Golder Associates, Inc. with reports provided to EPA dated August 27, 2012. Based on the
results of these analyses, it is GZA's opinion that the remedial measure recommendations
summarized above and provided in the Draft Report have been satisfied and no longer apply.

J\01.XX NORWOOD\01.0170142.30 CCW DAMS ROUND 10\NIPSCO_MICHIGAN CITY\FINAL REPORT\MI CITY EXECUTIVE SUMMARY_REV210_19 12.DOCX
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PREFACE

The asscssment of the general condition of the ecibankment at the Morthern Indiana Public Scrvice
Company, Michigan City Generating Station located in Michigan Cily, Indiana is based upon
available data and visual ingpections. Detailed investipations and analyses involving topographic
mapping, subsurface investigations, testing, and detailed computational cvaluations are beyond the
scope of this report.

In reviewing this tepart, it shoold ke realized that the reported condition of the cmbankment is
hased on observations of lield conditions a1 the time of inspection, along with data availahle o the
nspection team.  In cases where an impoundment s lowered or drained prior to inspection, such
action, while improving the stability and safety ol the embankment, removes the normal load on
the structure and may obscure cerlain conditions, which might olherwise be detectable if inspected
under the normal operating cnvicenment of the structure,

It is cotical o note that the condition of the embankment depends oo oumergus and constantly
changing internal and external conditions, and is evolotionary in natuee. It would be ncorrect to
assume that the present condition of the embankment will continue to represent the condition of the
embankment at some point in the future. Only through continued care and inspection can there be
any chance that unsafe conditions be detected.

Prepared by:
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1.0 DESCRIPTION OF PROJECT
11 General
1.1.1 Authority

The United States Environmental Protection Agency (EPA) has retained GZA
GeoEnvironmental, Inc. (GZA) to perform a visual assessment and develop a report of
conditions for the Northern Indiana Public Service Company (NIPSCO, Owner), a division of
NiSource, Michigan City Generating Station (MCGS, Site) coa ash impoundments located in
Michigan City, Indiana. This evaluation was authorized by the EPA under the authority of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section
104(e). This assessment and fina report were performed in accordance with Round 10 of the
Assessment of Dam Safety of Coal Combustion Surface Impoundments, RFQ-DC-16, dated
March 16, 2011, and EPA Contract No. EP10W001313, Order No. EP-B11S-00049. The
assessment generally conformed to the requirements of the Federal Guidelines for Dam Safety?,
and this report is subject to the limitations contained in Appendix A and the Terms and
Conditions of our Contract Agreement.

1.1.2 Purpose of Work

The purpose of this assessment was to visually assess and evaluate the present condition
of the impoundments and appurtenant structures to attempt to identify conditions that may
adversely affect their structural stability and functiondity, to note the extent of any deterioration
that may be observed, review the status of maintenance and needed repairs, and to evaluate the
conformity with current design and construction standards of care.

The assessment was divided into five parts. 1) obtain and review available reports,
investigations, and data from the Owner pertaining to the impoundments and appurtenant
structures; 2) perform an on-Site review with the Owner of available design, inspection, and
maintenance data and procedures for the Impoundments; 3) perform a visual assessment of the
Site; 4) prepare and submit a field assessment checklist; and, 5) prepare and submit a draft and a
final report presenting the evaluation of the impoundments, including recommendations and
proposed remedial actions.

1.1.3 Déefinitions

To provide the reader with a better understanding of the report, definitions of commonly
used terms associated with dams are provided in Appendix B. Some of these terms may be
included within this report. The terms are presented under common categories associated with
dams which include: 1) orientation; 2) dam components; 3) size classification; 4) hazard
classification; 5) general; and, 6) condition rating.

1 FEMA/ICODS, April 2004: http://www.ferc.gov/industries/hydropower/saf ety/guidelines/fema-93.pdf

Coal Ash Impoundments
NIPSCO — Michigan City Generating Station 1 Date of Inspection: 5/23/11
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12 Description of Project
121 Location

The MCGS is located on the shores of Lake Michigan about one mile northwest of
Michigan City, Indiana, at the address 101 Wabash Street, Michigan City, Indiana 46360. The
impoundments are located less than a mile southwest of the MCGS at latitude 41° 43' 07" North
and longitude 86° 54' 48" West. A Site locus map of the MCGS, impoundments, and
surrounding area is shown on Figure 1. An aeria photograph of the MCGS, impoundments,
and surrounding areais provided as Figure 2.

1.2.2 Owner/Caretaker

The Impoundments are owned and operated by NIPSCO, a wholly owned division of
NiSource.

Dam Owner/Car etaker
Name NIPSCO, Michigan City Generating Station
Mailing Address 101 Wabash Street
City, State, Zip Michigan City, Indiana 46360
Contact Greg Costakis
Title Manager - Environmenta Services
E-Mail gcostakis@nisource.com
Phone Number (219) 956-5125

1.2.3 Purpose of the Impoundments

The MCGS was originaly constructed in 1929 and commercial operation began in
1931. Currently, the MCGS is a single-unit coal-fired power plant with a maximum generating
capacity of approximately 515 megawatts. The impoundments were constructed in the early
1970's for the purpose of storing and disposing coa combustion byproducts and began
operation in 1973. Prior to 1973, fly ash was used as structura fill to fill in the shoreline of
Lake Michigan. In 1999, the MCGS switched to a dry fly ash handling system. The
impoundments have been utilized from 1973 to date.

Wastewater discharged from the Site is regulated under one National Pollution
Discharge Elimination System (NPDES) permit?. NIPSCO personnel indicated that the majority
of the wastewater discharged to the impoundments is recycled back to the MCGS. Any
wastewater discharged from the impoundments under the NPDES permit is discharged to Lake
Michigan through Outfall 001 as shown on Figure 2.

2 National Pollutant Discharge Elimination System (NPDES) Permit No. IN0000116, NIPSCO — Michigan City
Generating Station, Indiana Department of Environmental Management, March 15, 2011.

Coal Ash Impoundments
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1.2.4 Description of the Impoundments and Appurtenances

The following description of the impoundments is based on the Owner interviews,
design reports, as-built drawings, and field observations by GZA.

As shown on Figures 2 and 3, there are six separate impoundments: Primary Settling
Pond No. 1 (Primary No. 1), Secondary Settling Pond No. 1 (Secondary No. 1), Primary Settling
Pond No. 2 (Primary No. 2), Secondary Settling Pond No. 2 (Secondary No. 2), the Bottom Ash
Area (BAA), and the Final Settling Pond (FSP).

In genera, wastewater flows through the impoundments by gravity from southwest to
northeast to the FSP where it is either pumped (recycled back) to the MCGS or discharged to
Outfal 001 by gravity through two 24-inch-diameter overflow pipes. Each impoundment
receives the following types of wastewater:

1. Primary No. 1 receives economizer ash duice, precipitator ash sluice, air heater
washwater, boiler blowdown water, boiler fireside wash water, filter backwash,
reverse osmosis reject water, and miscellaneous low volume wastes;

2. Secondary No. 1 is the polishing pond for Primary No. 1 and as such only
receives flow from Primary No. 1;
3. Primary No. 2 can receive the same wastewaters as Primary No. 1. Currently,

no wastewater is discharged into Primary No. 2. No wastewater will be
discharged into Primary No. 2 until Primary No. 1 isfilled with ash;

4, Secondary No. 2 is the polishing pond for Primary No. 2 and as such, only
receives wastewater from Primary No. 2;

5. The BAA receives boiler slag sluice, coal pile stormwater runoff, and coa
handling area floor drain water; and,

6. The Fina Settling Pond receives flow from Secondary No. 1, Secondary No. 2,
and the BAA.

The impoundments were primarily constructed with compacted sands or silty sands on
the natural ground surface. Severa soil borings completed by Golder in 2012 indicated the
presence bottom ash mixed within the sand fill at alow percentage. Additionally, athin layer of
bottom ash was observed in soil borings BH-5 and BH-6 between Primary No. 2 and Secondary
No. 2 and Primary No. 2 and Lake Michigan. This condition was simulated in Golder’s stability
analyses and found to be satisfactory.

There is no lining beneath the impoundments. There are two rows of sheet piling that
separate the impoundments from Lake Michigan. The northernmost row was reportedly
installed between 1935 and 1950 and was primarily installed to protect the MCGS from wave
erosion. The second row of sheet piling was instaled in 1973 in conjunction with the
Impoundments for the primary purpose of supporting the structural integrity of the
Impoundments and further protection from Lake Michigan. Heavy rip rap was placed in
between the two rows of sheet piling.

Primary No. 1, Primary No. 2, and Secondary No. 1 consist of an earthfill embankment
with a crest length of approximately 3,050 feet and a maximum height (from the lowest
elevation of Secondary No. 1 to the top of embankment) of approximately 29 feet. A gravel
road along the top of the crest has a width of approximately 20 feet and an elevation of
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approximately 608.72 feet, National Geodetic Vertical Datum of 1929 (NGVD 29)°. The outer
and inner slopes of the embankments are approximately 2.5 horizontal to 1 vertical (2.5H:1V).
The interior perimeter of Secondary No. 1 is a sheet pile wall. Crushed stone up to 8-inch
diameter was placed on the upper portion of the inner slope from the top of the sheet pile wall
up to the crest of the embankment. Secondary No. 1 shares its southwest slope with the
northeast embankment of Primary No. 1.

Secondary No. 2 consists of a sheet pile wall impounded area and is surrounded by an
earthfill embankment with a crest length of approximately 450 feet similar to Secondary No. 1.
Secondary No. 2 shares its southwestern slope with Primary No. 2. The southwestern upstream
slope of Secondary No. 2 is the northeastern downstream slope of Primary No. 2 as shown in
Figure 2. As such, the maximum embankment height of Secondary No. 2 (from the top of the
embankment between Secondary No. 2 and Primary No. 2 to the bottom of Primary No. 2) is
approximately 29 feet.

The BAA consists of an area of compacted sand that was placed on top of the natura
ground surface or compacted sand fill for the purpose of directing bottom ash runoff to the FSP.
It has one embankment that is shared with the FSP. This embankment has a maximum height of
2 feet and is solely used for controlling stormwater runoff from the BAA to the FSP.

The FSP consists of an earthfill embankment with a crest length of approximately 2,500
feet and a maximum height (from the top of the embankment to the estimated elevation of Lake
Michigan) of approximately 18 feet. A gravel road along the top of the crest has a width of
approximately 20 feet and at its lowest elevation is approximately 587.72 feet. The inner slopes
of the embankments are approximately 2.5 horizontal to 1 vertical (2.5H:1V). The northern
perimeter of the FSP is a sheet pile wall.

The impoundments have not been expanded since they were constructed in the 1970’s.

The discharge structures in each impoundment are summarized in the following table.

Decant Inlet Elevation
Number of | Structure Pipe of Decant
Impoundment Decant Diameter and Structures
Name Structures Type (Feet) Purpose
Primary No. 1 1 24-inch 602.92 Transfer  liquids to
Corrugated Metal Secondary No. 1
Secondary No. 1 1 24-inch 588.82 Transfer liquids to FSP
Corrugated Metal
Primary No. 2 1 24-inch 587.72 Transfer  liquids to
Corrugated Metal Secondary No. 2
Secondary No. 2 1 24-inch 588.12 Transfer liquids to FSP
Corrugated Metal
BAA 5 12-inch PVC 587.72 Transfer liquids to FSP
FSP None N/A N/A Pump liquids to the
MCGS

3 Unless otherwise stated, elevationsin this report are given in NGVD 29.
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Two of the impoundments have emergency overflow pipes. Primary No. 1 has a 24-
inch diameter corrugated metal pipe set at a decant inlet elevation of approximately 606.72 feet
that discharges to Secondary No. 1. The FSP has two 24-inch diameter welded steel pipes set at
adecant inlet elevation of approximately 585.72 feet that discharge to Outfall 001.

Instrumentation at the impoundments includes several monitoring wells to conduct
groundwater sampling and approximately eight piezometers. According to NIPSCO, since the
time our GZA's Site visit, piezometers that were unused and undocumented have been
abandoned.

Further discussion of the hydrology and hydraulics of the impoundments is provided in
Section 2.5.

1.25 Operations and Maintenance of the Impoundments

NIPSCO personnel visualy inspect the impoundments on an infrequent basis but
generally not for structural purposes. There are limited formal operation and maintenance
procedures. Vegetation is sprayed once or twice per year to prohibit growth. The
impoundments do not meet the definition of a dam in the State of Indiana and are therefore not
regulated by the Indiana Department of Natural Resources (IDNR). Note that MCGS alternates
use of Primary No. 1 and Primary No. 2 such that only one primary impoundment is utilized at a
time. Primary No. 1 is currently operational. Primary No. 2 was last utilized in 2003 and the
settled fly ash has since been removed.

1.2.6 SizeClassification

For the purposes of this EPA-mandated inspection, the size classifications will be based
on United States Army Corps of Engineers (COE) criteria. According to guidelines established
by the COE, dams with a storage volume less than 1,000 acre-feet and/or a height less than 40
feet are classified as Small sized structures. Based on their respective maximum heights and
storage volumes (refer to Section 1.3), each of the impoundments is classified as a Small sized
structure. As noted by NIPSCO in their July 31, 2012 letter to EPA following review of the
Draft Report, none of the impoundments a8 MCGS meet the minimum criteria as regulated
structures by the IDNR.

1.2.7 Hazard Potentia Classification

Given that the impoundments do not meet the minimum criteria for adam in the State of
Indiana and are therefore not regulated by the IDNR, the IDNR has nhot assigned them a hazard
potentia rating. Under the EPA classification system, as presented in the Definitions section
(Appendix B) and on page 2 of each EPA checklist (Appendix C), it is GZA’s opinion that the
Secondary No. 1, Secondary No. 2, BAA, and FSP would be considered as having a L ow hazard
potential. This hazard potentia rating was assigned because failure or misoperation of these
impoundments would result in no probable loss of human life and low economic or
environmental losses. Any economic or environmental |osses would be primarily limited to the
MCGS property.
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It is GZA’s opinion that the Primary No. 1 and Primary No. 2 would be considered as
having a Significant hazard potential. This hazard potentia rating was assigned because, in the
event of dike failure, the coal ash stored in these primary impoundments may discharge into
Lake Michigan and could potentialy cause environmental damage. Additionally, a dike failure
would cause disruption of lifeline facilities served by MCGS as the MCGS depends upon the
water within the impoundments in the production of electricity. Note that MCGS alternates use
of Primary No. 1 and Primary No. 2 such that only one primary impoundment is utilized at a
time. Primary No. 1 is currently operationa.

13 Pertinent Engineering Data

The impoundments are located near Lake Michigan and are approximately bordered by the
Indiana National Dunes Lakeshore to the southwest, by Lake Michigan to the north and west,
Trail Creek to the east, and Michigan City to the south and east. The impoundments were
reportedly constructed on the natura ground surface and primarily consist of medium dense to
dense sand and silty sand. Small quantities of ash fill appears to be mixed with the compacted
sand and silty sand based on soil boring data recently completed by Golder. Historical soil
boring logs indicate that the impoundments were constructed on top of a layer of natura fine
sand underlain by silty sand* and / or stiff clay. The construction specifications indicate that the
sand fill used for construction was obtained from on-Site sources. The fill was specified to be
placed in loose lifts of 6 to 8 inches and compacted to a minimum dry density of 98 pounds per
cubic foot. According to the specification, prior to placing thefill, the areato be filled was to be
cleared of al vegetation, topsoil, and organic material. The remaining soil underlying the filled
areawas specified to be turned to a depth of 6-inches prior to placing the fill®.

The size, capacity, and current storage volume of each impoundment based on information
provided by NIPSCO® are included in the following table.

Total Storage Current Material

Size Capacity Storage Volume
| mpoundment (Acres) (Cubic Yards) (Cubic Yards)
Primary No. 1 2.2 57,250 42,938
Secondary No. 1 0.2 4,440 120
Primary No. 2 2.6 70,260 3,513
Secondary No. 2 0.2 5,344 267
BAA 0.7 2,296 459
FSP 5.7 137,361 6,868

As mentioned previoudy, there are two rows of continuous sheet piling at the MCGS. The
northernmost row was primarily instaled to protect the MCGS from wave erosion and abuts
Lake Michigan. The second row of sheet piling was installed primarily along/adjacent to the
northwestern side/end of the impoundments for the primary purpose of supporting the structural
integrity of the impoundments and further shoreline protection. Heavy rip rap was placed in
between the two rows of sheet piling. The sheet pile walls are thick (3/8-inch) sheet stedl and

4 Log of Sail Borings, Drawing No. B-252, Sargent & Lundy Engineers, February 4, 1970.

5 Specification W-2539 for Ash Settling Basins Work, Michigan City Generating Station - Unit 12, Sargent & Lundy
Engineers, August 11, 1972.

5 NIPSCO Response to EPA Information Request for Information for the Michigan City Generating Station,
October 4, 2010.
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are constructed with interlocked Z-sections. The Z-shape of the sheet pile cross section is
designed to help the wall resist bending and the interlock serves to make the wall act like one
continuous wall.

NIPSCO did not have design information for the northern row of sheet piling. The second row
was installed at the same time the Impoundments were constructed. According to the design
drawings’, the horizontal lengths, vertical lengths, sheet piling type, and construction method
consisted of the following:

Horizontal Vertical Construction
L ocation of Sheet Piling | Length (feet) Length (feet) | Typeof Piling M ethod
Adjacent to Primary No. 1 420 42 280-PZ38 ASTM A-572-50
Adjacent to Primary No. 1 1,084.5 42 724-P738 ASTM A-572-50
and Primary No. 2
Adjacent to FSP 934.5 42 623-PZ27 ASTM A-328
Adjacent to northern 54 42 36-PZ27 None specified
embankment of FSP

1.3.1 Drainage Area

The impoundments are enclosed embankments built up from the natural ground surface.
As such, the contributory drainage area is the surface area of the impoundments, approximately
12 acres, plus the surface stormwater runoff from the on-Site coal pile, which is approximately
10 acres in size. As such, the total drainage area for the impoundments is approximately 22
acres. The coal pile was not evaluated by GZA during the impoundment assessment.

1.3.2 Discharges at the Site

Discharges at the Site are regulated under the previously noted NPDES Permit. During
normal operating conditions, al of the wastewater discharged to the impoundments is recycled
back to the MCGS by a pump house located on the east side of the FSP. If the water level inthe
FSP reached the emergency overflow discharge pipes, water would be discharged to Outfall 001
which empties into Lake Michigan and is permissible under the NPDES Permit.

" Ash Settling Basins Tower Piling & Pond, Drawing No. B-473, Sargent & Lundy Engineers, December 19, 1972.
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1.3.3 Generd Elevations

Impoundment elevations presented in this report are taken from design drawings and
reports provided by NIPSCO personnel. Elevations are based upon the NGVD 29 verticd

datum.
L owest Dam Normal Current Emergency
Impoundment Crest Elevation Operating Pool Operating Pool Overflow
Name (feet) Elevation (feet) Elevation (feet) Elevation (feet)
Primary No. 1 608.72 602.92 602.92 606.72
Secondary No. 1 599.72 589.02 589.02 None
Primary No. 2 608.72 602.92 587.72 None
Secondary No. 2 594.72 588.12 586.12 None
BAA 589.92 N/A 587.72" None
FSP 587.72 584.22 584.22 585.72
Note:

1. The BAA does not have a normal operating pool elevation because it is typically empty. The current
operating pool elevation provided is the decant inlet elevation.

1.3.4 Design and Construction Records and History of the Impoundments

According to the information provided by NIPSCO, the impoundments were designed
by Sargent & Lundy Engineers. Construction of the impoundments and sheet piling associated
therewith was completed in 1973. The structure of the impoundments has not been modified
since they were constructed. In 1999, the MCGS switched to a dry fly ash handling system
instead of the wet fly ash handling system that had been in use previoudy. The dry fly ash
handling system decreased the volume of sluice water discharged to the impoundments.

1.35 Operating Records

Minimal operating records are recorded by MCGS personnel and were not available to
GZA at the time of the assessment.

1.3.6  Previous Inspection Reports

According to NIPSCO personnel, previous inspection reports regarding the structural
stability of the impoundments have not been completed.

20 INSPECTION
21 Visual Inspection

The Impoundments were evaluated on May 23, 2011 by Walter Kosinski, P.E., and Thomas
Boom, P.E., of GZA. The weather was mostly cloudy with temperatures in the 60°s to 70°s
Fahrenheit. Underwater areas were not inspected as this level of investigation was beyond
GZA's scope of services. A copy of the EPA Checklist for each impoundment is included in
Appendix C. Photographs to document the current conditions of the impoundments were taken
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during the inspection and are included in Appendix D. With respect to our visua evauation,
there was no evidence of prior releases, failures, or patchwork observed by GZA.

211 Generd Findings

Following submittal of the March 2012 Draft Report, NIPSCO completed a geotechnical
investigation and embankment stability analyses of the Site impoundments, as well as a hydrologic
and hydraulic evaluation. These analyses were completed by Golder Associates, Inc. (Golder) with
reports provided to EPA dated August 27, 2012. Based on the results of these analyses, our visua
inspection and in accordance with EPA’s criteria, it is GZA’s opinion the Site¢’'s Coa Ash
Impoundments are currently in SATISFACTORY condition.

Specific concerns areidentified in more detail in the sections bel ow.

An overall plan showing the pertinent features, including the location and orientation of
photographs provided in Appendix D, is detailed on Figure 3.

212 Primary No. 1 (Photo Nos. 1 -8, 50 and 51)

Primary No. 1 generdly appeared to be in good condition. Wastewater was being
discharged into it during GZA’ s assessment. The outer embankment slope generally appeared to
be in good condition. A layer of rip rap was evident on the outer embankment slope. There was
a minimal amount of vegetation on the outer slope. No unusua movement or sloughing was
observed on the outer slope. The alignment of the sheet piling appeared straight with no lateral
displacement (Photo Nos. 50 and 51).

The crest of Primary No. 1 aso functions as agravel road. The alignment of the top of
the embankment appeared generally level, with no depressions or irregularities observed.

Most of the interior slope could not be observed due to the water elevation within
Primary No. 1. The parts of the interior slope that could be observed appeared to be in good
condition. Some minor erosion channels were observed (Photo 8) and some minor sloughing
was noted near the emergency overflow pipe (Photo 7).

There are two discharge structures in Primary No. 1, the discharge structure and the
emergency overflow pipe. The concrete discharge structure utilizes stop logs to control the
elevation of the water within Primary No. 1. The concrete above the water level appeared intact.
The interior of the discharge structure could not be observed. The transfer and discharge pipes
could not be visualy inspected during the assessment. MCGS reportedly has never had an issue
with any of the discharge pipes since the Impoundment was originally constructed.

The exterior of the corrugated metal emergency overflow pipe (Photo No. 7) appeared
to be in poor condition with significant corrosion observed in the exposed portion. GZA was
not able to observe its interior portion beneath the embankment.

A piezometer of unknown depth or construction was observed on the northwest side of
Primary No. 1 (Photo 3). Additionally, leakage from the wastewater pipes entering Primary No.
1 (Photo 4) was observed; NIPSCO personnel indicated that when this type of |eakage was
discovered, it is routinely repaired immediately upon discovery.
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2.1.3 Secondary No. 1 (Photo Nos. 9-14)

Secondary No. 1 generally appeared to be in good condition. A continuous row of sheet
piling encloses the pool area of Secondary No. 1 (Photo 9). The inner embankment slope
appeared to be in good condition. A continuous layer of rip rap was evident on the inner
embankment slope. There was a minima amount of vegetation on the inner slope. No unusual
movement was observed on the inner slope and some minor erosion channeling and sloughing
was observed (Photos 12 and 14).

The alignment of the sheet piling appeared straight with no lateral displacement. It
appeared that one section of the sheet piling in the southeastern corner was at a lower elevation
than the rest of the sheet piling (Photos 10 and 14). The condition of the sheet piling could not
be observed because it was underwater.

The crest of Secondary No. 1 also functions as a gravel road. The alignment of the top
of the embankment appeared generally level, with no depressions or irregularities observed.

Thereis one discharge structure in Secondary No. 1. Theinlet of the discharge structure
was obstructed with debris and there did not appear to be a trashrack in place (Photo No. 11).
The interior of the discharge structure and discharge pipe could not be observed during the
assessment.  MCGS reportedly has never had an issue with the discharge pipe since the
impoundment was originally constructed.

Several piezometers of unknown depth or construction were observed on the southeast
side of Secondary No. 1.

2.1.4 Primary No. 2 (Photo Nos. 15 - 23, 47, 48 and 49)

Primary No. 2 generally appeared to be in good condition. This impoundment was not
in use during GZA’ s assessment and, according to NIPSCO personnel, it has not been used since
2003. The outer embankment slope generally appeared to be in good condition. A layer of rip
rap was evident on the outer embankment sope (i.e. the slope along the Lake Michigan side).
There was a minima amount of vegetation on the outer slope. No unusual movement or
sloughing was observed on the outer slope. The adignment of the sheet piling appeared straight
with no lateral displacement (Photo Nos. 47, 48 and 49).

The crest of Primary No. 2 also functions as a gravel road. The alignment of the top of
the embankment appeared generally level, with no depressions or irregularities observed.

The interior dope appeared to be in good condition. Some minor erosion channels were
observed and some minor sloughing was noted near the emergency overflow pipe (Photos 16
and 22).

There is one discharge structure in Primary No. 2. The concrete discharge structure
utilizes stop logs to control the elevation of the water within Primary No. 2. The concrete
appeared intact but the trash rack appeared bent (Photo 17). The discharge pipe could not be
visually inspected during the assessment. MCGS reportedly has never had an issue with the
discharge pipe since the impoundment was originally constructed.
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215 Secondary No. 2 (Photo Nos. 24, 25, and 26)

Secondary No. 2 generally appeared to be in good condition but was not in use at the
time of GZA’s assessment. A continuous row of sheet piling encloses the pool area of
Secondary No. 2. The dignment of the sheet piling generally appeared straight but its condition
could not generally be observed because it was underwater. There is no inner embankment
slope.

There is one discharge structure in Secondary No. 2 that could not be observed because
of vegetation within the impoundment. MCGS reportedly has never had an issue with the
discharge pipe since the impoundment was originally constructed.

2.1.6 Bottom Ash Area (Photo Nos. 27 through 30)

Bottom ash sluice water is discharged to the BAA which acts as a temporary holding
area for bottom ash before it is sold for commercia use. The discharged water immediately
drains to the FSP through one of five discharge pipes. The BAA ground surface slopes toward
the FSP with a small embankment/road along the northwest side, located between the BAA and
FSP. The embankment is relatively small, approximately two feet in height, and appeared to be
in good condition. The discharge pipes were in fair condition. The BAA controls the suice
water and stormwater from this area prior to discharging to the FSP. Since the BAA does not
retain / impound water, it is GZA’s opinion the BAA does not satisfy the criteria set forth by the
U.S. EPA for units requiring further evaluation, therefore the photos provided herein are for
reference only and the previously submitted Checklist has been removed from the Final Report.

2.1.7 Fina Settling Pond (Photo Nos. 31 through 46)

The FSP generally appeared to be in good condition. The alignment of the sheet piling
on the northwest side of the FSP generally appeared straight (Photo Nos. 45 and 46). The crest
of the FSP also functions as a gravel road. The aignment of the top of the embankment
appeared generaly level, with no depressions or irregularities observed. Most of the interior
slope could not be observed due to the water elevation within the FSP. The parts of the interior
slope that could be observed appeared to be in good condition.

The primary method to remove water from the FSP is by pumping. The pumphouse
contains pumps that transfer water from the FSP to the MCGS and controls the level of water
within the FSP. Additionally, there are two overflow pipes (Photo No. 31) that discharge to
Outfall 001. If water is discharged to Outfall 001, totalizers located on the overflow pipes
(Photo No. 33) will measure the volume of wastewater discharged. According to NIPSCO
personnel, the totalizers were operational. The concrete manholes housing the totalizers (Photo
Nos. 32 and 33) appeared to be in good condition. The interior of the overflow pipes could not
be visually inspected during the assessment. MCGS reportedly has never had an issue with the
discharge pipes since the Impoundment was originally constructed.

The pumphouse was not assessed during GZA's site visit as this was outside of our
scope of work (Photo 44). An unknown pipe was observed penetrating through the embankment
with an outfall end above the current waterline on the northeast side of the FSP (Photo 31).
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2.1.8 Sted Sheet Piling

The steel sheet piling generally appeared to be in good condition with no indications of
lateral wall movement and little corrosion. GZA did not evaluate the sheet piling as part of the
inspection but has provided some general comments. As mentioned previoudly, there are two
rows of continuous sheet piling at the MCGS. Heavy rip rap was placed in between the two
rows of sheet piling. The sheet pile walls are thick (3/8-inch) sheet sted and are constructed
with interlocked Z-sections. The Z-shape of the sheet pile cross section is designed to help the
wall resist bending and the interlock serves to make the wall act like one continuous wall.
Design information regarding the sheet pile wall structural integrity was not available at thetime
of theinspection.

2.2 Caretaker Interview

Maintenance of the dam is the responsibility of MCGS personnel. GZA met with MCGS
personnel and discussed the current operations and maintenance procedures, regulatory
requirements, and the history of the impoundments since they were constructed. The
observations, descriptions and findings presented in this Fina Report reference these
discussions.

23 Operation and Maintenance Procedures

As discussed in Section 1.2.5, MCGS personnel are responsible for the regular operation and
maintenance of the impoundments but there are no formal operation and maintenance
procedures in place. The impoundments are typically observed at least once per day for
anything unusual. NIPSCO indicated in their July 31, 2012 letter to EPA following review of
the Draft Report that an operation and maintenance (O&M) plan was in the process of being
completed.

24 Emergency Action Plan

There is no Emergency Action Plan (EAP) developed for the impoundments. An EAP is not
required under Indiana regulations. However, NIPSCO indicated in their July 31, 2012 letter to
EPA that an O&M plan was being prepared that would include operating procedures,
inspections and vegetative maintenance.

25 Hydrologic/Hydraulic Data

GZA did not perform an independent assessment of the hydraulics and hydrology for the
impoundments as this was beyond our scope of services. During normal operating conditions,
there is approximately six feet of freeboard in Primary No.1 and Primary No. 2, approximately
10.5 feet in Secondary No. 1, approximately 6.5 feet in Secondary No. 2, and approximately 3.5
feetinthe FSP. The BAA is generaly empty. NIPSCO provided EPA with an August 27, 2012
final report prepared by Golder regarding the hydrologic and hydraulic performance of the
impoundments. The evaluation results indicated that “...All impounds are shown to safely pass
up to the 100-year return period event which is the minimum for a low hazard dam as specified
by the State of Indiana DNR Division of Water. The Primary and Secondary Impoundments,
the southwest Bottom Ash Area, and the Fina Settling Pond safely pass up to 50% of the
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6-hour, PMP rainfall depth without overtopping.” A copy of the August 27, 2012 fina report is
included in Appendix E.

2.6 Structural and Seepage Stability

The origina structural and seepage stability analyses, if any, were not available to GZA at the
time of inspection. Slope stability analyses, seepage analyses, foundation liquefaction analyses,
and settlement analyses reports were not available. NIPSCO provided EPA with an August 27,
2012 geotechnical investigation and embankment stability analyses of the Site impoundments
that was completed by Golder. The embankment stability analyses results indicated
“...acceptable factors of safety for all cases considered when evaluated with respect to U.S.
Army Corps of Engineers criteria for the types of anayses and loading conditions evaluated.” A
copy of the August 27, 2012 geotechnical investigation and embankment stability analyses is
included in Appendix F.

3.0 ASSESSMENTSAND RECOMMENDATIONS
31 Assessments

Following submittal of the March 2012 Draft Report, NIPSCO completed a geotechnica
investigation and embankment stability analyses of the Site impoundments, as well as a
hydrologic and hydraulic evaluation. These analyses were completed by Golder Associates, Inc.
(Golder) with reports provided to EPA dated August 27, 2012. Based on the results of these
analyses, our visual inspection and in accordance with EPA’s criteria, it is GZA’s opinion the
Site's Coal Ash Impoundments are currently in SATISFACTORY condition.

The impoundments were found to have the following deficiencies:

1 Piezometers of unknown depth or construction were located throughout the
impoundments (NIPSCO provided comments to EPA regarding the Draft
Report in a letter dated July 31, 2012. The letter indicates the unused and
undocumented piezometers were abandoned as recommended);

2. No formal operation and maintenance plan or inspection checklist in place to
observe and document the structural condition of the impoundments (NIPSCO
provided comments to EPA regarding the Draft Report in a letter dated July 31,
2012. The letter indicates NIPSCO is developing an O&M plan for the Ste as
discussed in Section 2.3);

3. The discharge pipes within the impoundments have not been inspected
internally since they were installed (NIPSCO provided comments to EPA
regarding the Draft Report in a letter dated July 31, 2012. The letter indicates
NIPSCO has completed a survey of the impoundment structures and video
survey of the pipes was 90% compl ete);

4. There was an obstruction at the decant inlet and lack of a trash rack in
Secondary No. 2;

5. Thetrash rack in Primary No. 2 was bent;

6. There was a pipe of unknown use observed near the overflow pipes a the FSP,
and,
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No design information available for the stedl sheet piling used to support the
northwestern sides/ends of the impoundments (NIPSCO provided EPA with a
geotechnical investigation and embankment stability analyses of the Ste
impoundments that was completed by Golder. The embankment stability
analyses included evaluation of the sted sheet piling and found to be
satisfactory).

The following recommendations and remedial measures generally describe the recommended
approach to address current deficiencies a the impoundments. Prior to undertaking
recommended maintenance, repairs, or remedia measures, the applicability of environmental
permits needs to be determined for activities that may occur within resource areas under the
jurisdiction of the appropriate regulatory agencies.

3.2 Studies and Anayses

GZA recommends the following studies and analyses:

1

If an analysis of the structural capacity of the steel sheet piling has not been
performed previoudy or is not available, this type of analysis should be
performed to verify that the installed sheet piling has sufficient strength to
support the loading applied by the impoundments (NIPSCO provided EPA with
a geotechnical investigation and embankment stability analyses of the Ste
impoundments that was completed by Golder. The embankment stability
analyses included eval uation of the steel sheet piling);

Perform a seepage and stability analysis to evauate the embankment slopes (As
indicated above, NIPSCO provided EPA with a geotechnical investigation and
embankment stability analyses of the Site impoundments that was completed by
Golder. The embankment stability analyses results indicated “acceptable
factors of safety for all cases considered when evaluated with respect to U.S.
Army Corps of Engineers criteria for the types of analyses and loading
conditions evaluated” ); and,

Perform a hydrologic and hydraulic analyses of the individual impoundmentsto
determine the adequacy of intake/discharge features and adequacy of current
operating water levels (NIPSCO provided EPA with a hydrologic and hydraulic
evaluation of the impoundments that was completed by Golder. The evaluation
results indicated that “ All impounds are shown to safely pass up to the 100-year
return period event which is the minimum for a low hazard dam as specified by
the Sate of Indiana DNR Division of Water. The Primary and Secondary
Impoundments, the southwest Bottom Ash Area, and the Final Settling Pond
safely pass up to 50% of the 6-hour, PMP rainfall depth without overtopping.”)

Coal Ash Impoundments
NIPSCO — Michigan City Generating Station 14 Date of Inspection: 5/23/11
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3.3 Recurrent Operation & Maintenance Recommendations

GZA recommends the following operation and maintenance level activities:

1

If they are not necessary for the operation of the impoundments, abandon the
piezometers that are located near the impoundments since their purpose, depth
and construction are unknown;

Clear the obstruction from the decant inlet in Secondary No. 2 and install atrash
rack;

Exercise stops logs and related water level control mechanisms at exiting decant
structures;

Increase/adjust the frequency of vegetative maintenance activity such that
overgrowth is minimized,

Perform avideo camera survey of the intake and discharge pipe network within
the Impoundments to verify that they are operating correctly and are in suitable
condition; and,

Create a forma checklist for visua inspections of the impoundments and
associated appurtenances and maintain the inspection records on file.

NIPSCO provided comments to EPA regarding the Draft Report in a letter dated July 31, 2012.
The letter indicates the unused and undocumented piezometers were abandoned as
recommended, a video survey of pipes within the impoundments was being completed, and an
operation and maintenance (O& M) plan was being developed to address these O& M issues.

34 Minor Repair Recommendations

GZA recommends the following repairs which may improve the overal condition of the
impoundments and water storage system, but do not alter the current design of the embankment.
The recommendations may require design by a professional engineer and construction
contractor experienced in embankment construction.

1

Repair the bent trash rack in Primary No. 2 before thisimpoundment is put back
inservice;

Repair sloughs and scarps on the embankments and provide future erosion
protection as necessary and,

Evaluate the function and necessity of the unknown pipe found on the northeast
side of the FSP and remove the pipeif it is not needed.

Coal Ash Impoundments
NIPSCO — Michigan City Generating Station 15 Date of Inspection: 5/23/11
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3.5 Eemedial Measures Recommcendations

L. In conjunction with the results of the scepage and stability analyses inake
provisions 10 address inadeyuate factors of safety as applicable; and,

P In conjunction with the results of the bydrologic and hvdraulic analyses, make
provisions for an emergency overflow spillway. il nocessary.

NIPSU completed a geotechnicad investigation uid embarkment stability analyser of the Site
impoundmenis, ax owell av a Apedrologic wnd Bydratdic evaluation. These analpyes were
completed by Golder Associanes, fre. with reports provided to FPA deted Aweust 27, 2012,
Based un the resudls of thuse onalyses, it js GZA'S opinion that the remedicd measure
recommendations supmmarized pbove ond provided in the Drafi Reporr have been satisfied and

no fonger appiy.
ib Allernalives

There ate no practical altematives o the repairs itemived above,

4.0 ENGINEER’S CERTIFICATION

I acknowledge that the management units refercnced herein, the Michigan City Generating

Station [mpoundments, have been assessed to be in SATISFACTORY conditian based on our

May 23, 2011 Site inspection and the results of recent geotechnical investigations and stability

analyses, as well as the hydrologic and hydraulic evaluation completed by Goelder for NIPSCO.
nl..-.llullu,,“

\~:~‘* “‘:ﬁ; DS 4?"’*;
%13157&;;6. *fr %

i i N®,

//é/?fg Yo

“ walter Kosinski, P.E. e &‘p%lhﬂh %.g
. . ’lfi ----- - '-
Principal ”fr_."? ONAL E}t\@

irp g

il ws Marweeafdt 1 BENITA2 300605 Puing Reownd 15080500 SMichigan Ciy'M-al Report 20 City B Bimal _HEWE 12_19_12 dian

Cual Ash Impound ments
MIFSCCY - Michipan Cily Generating Station 14 Thate wof Inspection: 523711

FIMAL REFORT



Figures

ININWND0A IAIHDOYEY vYd3 SN



e q
e D T
oI b~h g A" 1] e JERAES R

T T N W P mamere ® :
SR VA Fte, sl TS
] L £ ¥ l Greenwobd

SN N T LE ) o Cometeny
b\ \bcekoitos | . 27
- 1§ lsksinias .
Fieie JET) prev— = Ll
i o Py ‘;‘_r""‘-ﬁj —
R (] "5"%‘ (= P PA T i kY
ﬁmﬁﬁﬂg;_ﬂ 1 aasorra | - )| srerer

et A LI 1T 1 E 1 @
Data Supplied by :

SOURCE : This map contains the ESRI ArcGIS Online World Topographic .
Map service, published February 2011 by ESRI ARCIMS Services. The service @ esri
was compiled to uniform cartography using a variety of best available sources

from several data providers.

INDIANA
0 750 1,500 3,000 4,500 6,000

e — T -

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

LOCUS PLAN 01.0170142.30
DESIGNED BY: TRE (USGS TOPOGRAPHIC QUAD) : :
Gz\ OPERATOR: GAS/EMD NIPSCO MICH{gf\?IVEéLYSS%I}I-EEé:PNG STATION FIGURE NO.
' DATE: 08-28-2011 MICHIGAN CITY, INDIANA 1

J:\170,000-179,999\170142\170142-30 Round 10\NIPSCO MI City\Figures\GIS\MXDs\170142-30_SiteLocus_USGS-Topo_NIPSCO-Michigan-City-Generating-Station_FIG1.mxd, 8/28/2011, 1:11:10 PM, elaine.donohue

© 2011 - GZA GeoEnvironmental, Inc.




MAIN PLANT BUILDING

FINAL
SETTLING
POND

BOTTOM ASH AREA s | \I g
| .;u’gr ; ey = T
SECONDARY SETTLING| "
BASIN No.2 4

PRIMARY SETTLING
BASIN No.2

SECONDARY SETTLING :
BASIN No.1

PRIMARY SETTLING
BASIN No.1

']

COAL PILE

. . . Data Supplied by :
SOURCE : This map contains the ESRI ArcGIS Online World Imagery . e
Map service, published February 2011 by ESRI ARCIMS Services. The service @esn
was compiled to uniform cartography using a variety of best available sources 4
from several data providers.
m/
INDIANA

Locus PLAN
REVIEWED BY- PHB (DIGITAL ORTHOPHOTO/AERIAL IMAGERY) - :

OPERATOR: GAS/EMD NIPSCO MICHlIgf\l/\IVEéLYSSES’}I-EEé:PNG STATION FIGURE NO.
DATE: 08-28-2011 MICHIGAN CITY, INDIANA 2

-
4
Ll
>3
-
O
O
Q
L
=
-
L
O
ol
J
<
Q.
Ll
2
-

o
=]
=
S
c
S
©
9]
£
©
]
=
o
o
o
[T}
@
—
—
—
o
N
N
5]
N
N
5
o
X
€
N
Q
o
|
=
8
=]
o1
£
@
=)
£
3
T
]
c
o]
Q
>
=
Q
c
©
=
=
L
=
(o]
(@]
[
o
ZI
>
e
S
©
E
)
2
]
=
S
9]
<
=4
OI
%)
]
o
<]
=
[9]
=
ml
o
@
N
<
—
o
~
b
]
[a]
X
=
=
2}
i
]
<
=
2
L
=
2
(@]
=
(]
(]
[
&
P
=
=]
—
=]
c
=}
o
xf
oo
£®
=
S
c O
o~
==
cN
o
£3
>~
S
U5
S
Lo
Og
<™~
N
0o
.8
do
o~
N
[OF)




[LVATK (F BNICTH[I[GIATN]

| LEGEND
(@ PHOTO LOCATION / DIRECTION

! SOURCE: This map contains the ESRI ArcGIS Online Data Supplied by :
World Imagery Map service, published February 2011 by g .
ESRI ARCIMS Services. The service was compiled to @EE Il
uniform cartography using a variety of best available sources .

4| from several data providers.

0 150 300 600

SCALE IN FEET

UNLESS SPECIFICALLY STATED BY WRITTEN AGREEMENT, THIS DRAWING IS THE SOLE PROPERTY OF GZA
GEOENVIRONMENTAL, INC. (GZA). THE INFORMATION SHOWN ON THE DRAWING IS SOLELY FOR THE USE BY GZA'S
CLIENT OR THE CLIENT'S DESIGNATED REPRESENTATIVE FOR THE SPECIFIC PROJECT AND LOCATION IDENTIFIED ON
THE DRAWING. THE DRAWING SHALL NOT BE TRANSFERRED, REUSED, COPIED, OR ALTERED IN ANY MANNER FOR USE
AT ANY OTHER LOCATION OR FOR ANY OTHER PURPOSE WITHOUT THE PRIOR WRITTEN CONSENT OF GZA, ANY
TRANSFER, REUSE, OR MODIFICATION TO THE DRAWING BY THE CLIENT OR OTHERS, WITHOUT THE PRIOR WRITTEN
EXPRESS CONSENT OF GZA, WILL BE AT THE USER'S SOLE RISK AND WITHOUT ANY RISK OR LIABILITY TO GZA.

NIPSCO MICHIGAN CITY GENERATING STATION
101 WABASH STREET
MICHIGAN CITY, INDIANA

PHOTOLOG

PREPARED FOR:

GZA GeoEnvironmental, Inc.
Engineers and Scientists
PROJMGR: __TRE
J _ FIGURE
: ScALE 1in = 300 3

'_-' ¥ e P PROJECT NO. REVISION NO.
FASE® | 09/06/2011 | 01.0170142.30 _

[
=]
<
<]
=
)
°
o
£
o
[
=
o
IN]
N
>
@
[1s)
=l
Pl
o
I
N
S
<
=)
o
x
£
™
Q
LL\
=
o
T
il
@
j=2}
£
@
1)
=
[
Q
2
Q
=
<
=y
=
=)
=
o
Q
0
a
Z\
=3
o
]
]
5]
=
ﬂ.‘
o
*
S
I
o
~
-
=
[
[a)]
x
=
=
[
Q
=
[
<
=]
2
w
2
(@]
=
o
8]
n
a
=z
=
S
-
o
=
=1
<]
14
o
@
]
<
I
o
~
-
=
Q
<
I
o
~
—
=t
>
o
o
o
~
by
o
=]
<
<)
~
—
=
bl
o
=
T
=
c
)
£
c
o
=
S
c
w
o
O
U]
<
N
(O]
.
—
Pl
o
«
©




Appendix A

ININWND0A IAIHDOYEY vYd3 SN

Limitations




DAM ENGINEERING & VISUAL INSPECTION LIMITATIONS

1 The observations described in this report were made under the conditions stated herein. The conclusions
presented in the report were based solely on the services described therein, and not on scientific tasks or
procedures beyond the scope of described services or the time and budgetary constraints imposed by the
United States Environmental Protection Agency (EPA).

2. In preparing this report, GZA GeoEnvironmental, Inc. (GZA) has relied on certain information provided
by the Northern Indiana Public Service Company (NIPSCO) as well as Federal, state, and local officials
and other parties referenced therein. GZA has dso relied on certain information contained on the State
of Indiana s website aswell as Federa, state, and loca officials and other parties which were available to
GZA at the time of the inspection. Although there may have been some degree of overlap in the
information provided by these various sources, GZA did not attempt to independently verify the accuracy
or completeness of al information reviewed or received during the course of thiswork.

3. In reviewing this Report, it should be noted that the reported condition of the Ash Pond is based on
observations of field conditions during the course of this study along with data made available to GZA.
The observations of conditions at the Ash Pond reflect only the situation present at the specific moment
in time the observations were made, under the specific conditions present. It may be necessary to
reevaluate the recommendations of this report when subsequent phases of evaluation or repair and
improvement provide more data.

4, It is important to note that the condition of a dam or embankment depends on numerous and constantly
changing internal and external conditions, and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam or embankment will continue to represent the condition of the dam
or embankment at some point in the future. Only through continued care and inspection can there be any
chance that unsafe conditions may be detected.

5. Water level readings have been reviewed and interpretations have been made in the text of this report.
Fluctuations in the level of the groundwater and surface water may occur due to variations in rainfal,
temperature, and other factors different than at the time measurements were made.

6. GZA's comments on the history, hydrology, hydraulics, and embankment stability for the Impoundments
are based on alimited review of available design documentation for the NIPSCO facility. Caculations
and computer modeling used in these analyses were not available and were not independently reviewed
by GZA.

7. This report has been prepared for the exclusive use of EPA for specific application to the existing dam

facilities, in accordance with generaly accepted dam engineering practices. No other warranty, express
or implied, is made.

8. This dam inspection verification report has been prepared for this project by GZA. This report is for
broad evaluation and management purposes only and is not sufficient, in and of itself, to prepare
construction documents or an accurate bid.

J\01.xx Norwood\01.0170142.30 CCW Dams Round 10\NIPSCO_Michigan City\Final Report\Appendices\Appendix A_Limitations.doc
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COMMON DAM SAFETY DEFINITIONS

For a comprehensive list of dam engineering terminology and definitions refer to references
published by the U.S. Army Corps of Engineers, the Federal Energy Regulatory Commission, the
Department of the Interior Bureau of Reclamation, or the Federal Emergency Management
Agency.

Orientation

Upstream — Shall mean the side of the dam that borders the impoundment.
Downstream — Shall mean the high side of the dam, the side opposite the upstream side.
Right — Shall mean the area to the right when looking in the downstream direction.

Left — Shall mean the area to the left when looking in the downstream direction.

Dam Components

Dam — Shall mean any artificial barrier, including appurtenant works, which impounds or diverts water.

Embankment — Shall mean the fill material, usually earth or rock, placed with sloping sides, such that it
forms a permanent barrier that impounds water.

Crest — Shall mean the top of the dam, usually provides a road or path across the dam.

Abutment — Shall mean that part of a valley side against which a dam is constructed. An artificial abutment
is sometimes constructed as a concrete gravity section, to take the thrust of an arch dam where there is no
suitable natural abutment.

Appurtenant Works — Shall mean structures, either in dams or separate there from, including but not be
limited to, spillways; reservoirs and their rims; low level outlet works; and water conduits including tunnels,
pipelines, or penstocks, either through the dams or their abutments.

Spillway — Shall mean a structure over or through which water flows are discharged. If the flow is controlled
by gates or boards, it is a controlled spillway; if the fixed elevation of the spillway crest controls the level of
the impoundment, it is an uncontrolled spillway.

General

EAP — Emergency Action Plan - Shall mean a predetermined plan of action to be taken to reduce the
potential for property damage and/or loss of life in an area affected by an impending dam break.

O&M Manual — Operations and Maintenance Manual; Document identifying routine maintenance and
operational procedures under normal and storm conditions.

Normal Pool — Shall mean the elevation of the impoundment during normal operating conditions.

Acre-foot — Shall mean a unit of volumetric measure that would cover one acre to a depth of one foot. Itis
equal to 43,560 cubic feet. One million U.S. gallons = 3.068 acre feet.
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Height of Dam — Shall mean the vertical distance from the lowest portion of the natural ground, including
any stream channel, along the downstream toe of the dam to the crest of the dam.

Spillway Design Flood (SDF) — Shall mean the flood used in the design of a dam and its appurtenant works
particularly for sizing the spillway and outlet works, and for determining maximum temporary storage and
height of dam requirements.

Condition Rating

SATISFACTORY - No existing or potential management unit safety deficiencies are recognized.
Acceptable performance is expected under all applicable loading conditions (static, hydrologic, seismic) in
accordance with the applicable criteria. Minor maintenance items may be required.

FAIR - Acceptable performance is expected under all required loading conditions (static, hydrologic,
seismic) in accordance with the applicable safety regulatory criteria. Minor deficiencies may exist that
require remedial action and/or secondary studies or investigations.

POOR - A management unit safety deficiency is recognized for any required loading condition (static,
hydrologic, seismic) in accordance with the applicable dam safety regulatory criteria. Remedial action is
necessary. POOR also applies when further critical studies or investigations are needed to identify any
potential dam safety deficiencies.

UNSATISFACTORY - Considered unsafe. A dam safety deficiency is recognized that requires immediate
or emergency remedial action for problem resolution. Reservoir restrictions may be necessary.

Hazard Potential

(In the event the impoundment should fail, the following would occur):

LESS THAN LOW HAZARD POTENTIAL.: Failure or misoperation of the dam results in no probable
loss of human life or economic or environmental losses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential classification are those where
failure or misoperation results in no probable loss of human life and low economic and/or environmental
losses. Losses are principally limited to the owner’s property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard potential classification are
those dams where failure or misoperation results in no probable loss of human life but can cause economic
loss, environmental damage, disruption of lifeline facilities, or can impact other concerns. Significant

hazard potential classification dams are often located in predominantly rural or agricultural areas but could be
located in areas with population and significant infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential classification are those where
failure or misoperation will probably cause loss of human life.

J:\170,000-179,999\170142\170142-00.JPG\Inspections\Salt River round 2\Report\definitions.doc



Appendix C

ININWND0A IAIHDOYEY vYd3 SN

Inspection Checklists




US Environmental ; g :

Coal Combustion Dam Inspection Checklist Form Protection Agency
Site Name: Michigan City Generating Station  Date: May 24, 2011
Unit Name: Primary Settling Basin No. 1 Operator's Name: NIPSCO
Unit1.D. N/A Hazard Potential Classification: High @‘ifica" Low

Inspector's Name: Walter Kosinski, P.E. & Thomas Boom, P.E.

Check the appropriate box below. Provide comments when appropriate. If not applicable or not available, record "N/A". Any unusual conditions or
construction practices that should be noted in the comments section. For large diked embankments, separate checklists may be used for different
embankment areas. If separate forms are used, identify approximate area that the form applies to in comments.

Yes No Yes No

1. Frequency of Company's Dam Inspections? Daily 18. Sloughing or bulging on slopes? v
2. Pool elevation (operator records)? 602.92 ft 19. Major erosion or slope deterioration? (4
3. Decant inlet elevation (operator records)? 602.92 ft 20. Decant Pipes: _
4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet? (4
5. Lowest dam crest elevation (operator records)? 608.72 ft Is water exiting outlet, but not entering inlet? v
6. If instrumentation is present, are readings s . n

recorded (operator records)? v Is water exiting outlet flowing clear? (4
7. Is the embankment currently under construction? v 21. Seepag_e (specify location, if seepgge carries fines,

and approximate seepage rate below):

8. Foundation preparation (remove vegetation,stumps, N
topsoil in area where embankment fill will be placed)? v From underdrain N/A
9. Trees growing on embankment? (If so, indicate . . ”

largest diameter below) v At isolated points on embankment slopes? (4
10. Cracks or scarps on crest? v At natural hillside in the embankment area? v
11. Is there significant settlement along the crest? v Over widespread areas? v
12. Are decant trashracks clear and in place? v From downstream foundation area? v
13. Depressions or sinkholes in tailings surface or I n

whirlpool in the pool area? v Boils" beneath stream or ponded water” v
14. Clogged spillways, groin or diversion ditches? v Around the outside of the decant pipe? v
15. Are spillway or ditch linings deteriorated? N/A 22. Surface movements in valley bottom or on hillside? N/A
16. Are outlets of decant or underdrains blocked? v’ | 23. Water against downstream toe? v
17. Cracks or scarps on slopes? v’ | 24. Were Photos taken during the dam inspection? (4

Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments

1) Impoundment is not regulated by Indiana Department of Natural Resources (DNR) but daily routine maintenance is
conducted for security and operations although not specifically for the impoundment structure,

3) Stoplogs and a concrete structure control the pool elevation. The invert evaluation of the outlet pipe within the concrete
structure is 588.72 feet. Water discharges to the Secondary Settling Basin No. 1.

6) Monitoring wells are present but not monitored.

8) According to plans and specifications, the foundation was prepared.

12) Decant pipe uses stoplogs which were clear of any materials.

20) Appeared to be clear based on our observations.

21) Unable to observe the outside of the decant pipe.

23) Water was against the northeast side toe adjacent to Secondary Settling Basin No. 1. Water (Lake Michigan) was also
against the northern most sheet pile wall. There is also a second sheet pile wall at the northern edge of Primary Settling Basin
No. 1.
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U. S. Environmental Protection Agency

diA
e
.
Agenct

Coal Combustion Waste (CCW)
Impoundment Inspection

Wl ter Kosinski, P.E
Impoundment NPDES Permit # |1 NOO00116 INSPECTOR_& Thomas Boom P. E.

Date May 24, 2011

Impoundment Name M chigan Gty Generating Station
Impoundment Company NI PSCO

EPA Region 5

State Agency (Field Office) Addresss _ Not regul ated by | ndi ana DNR

Name of Impoundment __ prjnmary Settling Basin No. 1
(Report each impoundment on a separate form under the same Impoundment NPDES
Permit number)

New X Update

Yes No
Isimpoundment currently under construction? X
Iswater or ccw currently being pumped into
the impoundment? X

IMPOUNDMENT FUNCTION: Settling of coal conbustion ash.

Nearest Downstream Town: Name N A - Lake M chi gan
Distance from the impoundment __ 100 t eet

I mpoundment

L ocation: Longitude 86 Degrees 54 Minutes 56  Seconds
Latitude 41 Degrees 42 Minutes 59  Seconds
State I N County LaPorte County

Does a state agency regulate this impoundment? YES NO X

If So Which State Agency? N A
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EPA Form XXXX-XXX, Jan 09




HAZARD POTENTIAL (Inthe event the impoundment should fail, the
following would occur):

LESSTHAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation resultsin no probable |oss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’ s property.

X SIGNIFICANT HAZARD POTENTIAL : Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

A significant hazard rating was sel ected because in the unlikely event
of dike failure, the coal ash stored in the inpoundnment may di scharge
into Lake M chigan and cause environnental damage. Although this
condition is unlikely due to the presence of two protective sheet

pile walls separating Lake M chigan fromthe inpoundnent, by definition,
the potential for environmental inpact is possible. Additionally, a

di ke failure would cause disruption of lifeline facilities as the
generating station depends upon the water within the inpoundnents.

Fai lure of the dike would not i kely result 1n loss of human life.

Note that the generating station alternates use of Primary Settling
Basin NO. T with Primary Settling Basin NO. 2 such that only one primary
basin is utilized at a tine.
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CONFIGURATION:

Water or ccw
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Water or cow
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original ground

INCISED
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Cross-Valley

Side-Hill
Diked

Incised (form completion optiona)

x___ Combination Incised/Diked

Embankment Height
Pool Area

feet Embankment Material Conpacted sand and sheet pile wall

acres Liner none
feet

28*

2.2

Liner Permeability N A

Current Freeboard

*Maxi mum hei ght fromtop of enmbanknment to Lake M chi gan.

EPA Form XXXX-XXX, Jan 09




TYPE OF OUTLET (Mark all that apply)

. TRAPEZOIDAL TRIANGULAR
Open Channe Spillway
Trapezoi dal Top Width Top Width
Triangular N > —
h h
Rectangular $o- i
Irregular —
Width
- depth . RECTANGULAR IRREGULAR
bottom (or average) width Average Width
top width I Depth '
- +—>
Width
X Outlet”

24 i n. inside diameter
*|I nside concrete structure with stopl ogs

Material Inside | Diameter
X corrugated meta
welded steel
concrete
plastic (hdpe, pvc, etc.)
other (specify)

Iswater flowing through the outlet? YES X NO

No Outlet

X Other Type of Outlet (specify) Enmer gency Overtlow - 24-inch corrugated netal

The Impoundment was Designed By _ Sar gent & Lundy Engi neer s
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Has there ever been afallure at thissite? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09




Has there ever been significant seepages at thissite? YES NO

If So When?

IF So Please Describe:
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Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES NO

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



US Environmental ; g :

Coal Combustion Dam Inspection Checklist Form Protection Agency
Site Name: Michigan City Generating Station  Date: May 24, 2011
Unit Name: Secondary Settling Basin No. 1 Operator's Name: NIPSCO
Unit I.D. N/A Hazard Potential Classification: High Significant

Inspector's Name: Walter Kosinski, P.E. & Thomas Boom, P.E.

Check the appropriate box below. Provide comments when appropriate. If not applicable or not available, record "N/A". Any unusual conditions or
construction practices that should be noted in the comments section. For large diked embankments, separate checklists may be used for different
embankment areas. If separate forms are used, identify approximate area that the form applies to in comments.

Yes No Yes No

1. Frequency of Company's Dam Inspections? Daily 18. Sloughing or bulging on slopes?
2. Pool elevation (operator records)? 589.02 ft +/- | 19. Major erosion or slope deterioration?
3. Decant inlet elevation (operator records)? 588.82 ft 20. Decant Pipes:
4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet?
5. Lowest dam crest elevation (operator records)? 599.72 ft Is water exiting outlet, but not entering inlet?
6. If instrumentation is present, are readings s . n

recorded (operator records)? v Is water exiting outlet flowing clear?
7. Is the embankment currently under construction? v 21. Seepag_e (specify location, if seepgge carries fines,

and approximate seepage rate below):

8. Foundation preparation (remove vegetation,stumps, N
topsoil in area where embankment fill will be placed)? v From underdrain N/A
9. Trees growing on embankment? (If so, indicate . . ”

largest diameter below) v At isolated points on embankment slopes? (4
10. Cracks or scarps on crest? v At natural hillside in the embankment area? v
11. Is there significant settlement along the crest? v Over widespread areas? v
12. Are decant trashracks clear and in place? (4 From downstream foundation area? v
13. Depressions or sinkholes in tailings surface or I n

whirlpool in the pool area? v Boils" beneath stream or ponded water” v
14. Clogged spillways, groin or diversion ditches? v Around the outside of the decant pipe? v
15. Are spillway or ditch linings deteriorated? N/A 22. Surface movements in valley bottom or on hillside? N/A
16. Are outlets of decant or underdrains blocked? v’ | 23. Water against downstream toe? v
17. Cracks or scarps on slopes? v’ | 24. Were Photos taken during the dam inspection? (4

Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments

1) Impoundment is not regulated by Indiana Department of Natural Resources (DNR) but daily routine
maintenance is conducted for security and operations although not specifically for the impoundment
structure.

6) Monitoring wells are present but not monitored.

8) According to plans and specifications, the foundation was prepared.

12) No trashrack but there was debris in the pipe inlet.

19) Some minor erosion noted on the interior slope.

20) Appeared to be clear based on our observations.

23) Water against the downstream toe to the west is from the Primary Settling Basin No. 1 and against the
downstream toe to the north is Lake Michigan however the northern portion of the impoundment is bound
by two protective sheet pile walls separating Lake Michigan from the impoundment.
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U. S. Environmental Protection Agency
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e
.
Agenct

Coal Combustion Waste (CCW)
Impoundment Inspection

Wl ter Kosinski, P.E
Impoundment NPDES Permit # |1 NOO00116 INSPECTOR_& Thomas Boom P. E.

Date May 24, 2011

Impoundment Name M chigan Gty Generating Station
Impoundment Company NI PSCO

EPA Region 5

State Agency (Field Office) Addresss _ Not regul ated by | ndi ana DNR

Name of Impoundment Secondary Settling Basin No. 1
(Report each impoundment on a separate form under the same Impoundment NPDES

Permit number)

New X Update

Yes No
Isimpoundment currently under construction? X
Iswater or ccw currently being pumped into
the impoundment? X

IMPOUNDMENT FUNCTION: Settling of coal conbustion ash.

Nearest Downstream Town: Name N A - Lake M chi gan
Distance from the impoundment __ 100 t eet

I mpoundment

L ocation: Longitude 86 Degrees 54 Minutes 54 Seconds
Latitude 41 Degrees 43  Minutes_ 03  Seconds
State I N County LaPorte County

Does a state agency regulate this impoundment? YES NO X

If So Which State Agency? N A
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HAZARD POTENTIAL (Inthe event the impoundment should fail, the
following would occur):

LESSTHAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

X LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation resultsin no probable |oss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’ s property.

SIGNIFICANT HAZARD POTENTIAL : Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Low hazard potential was sel ected because in the event of dike failure
the losses would be mnimal due to the relatively small vol une of

wat er and potential ash in the inpoundnent, the | osses woul d be
principally limted to the owner's property, and there are two rows

of protective sheet piling between the di ke and Lake M chi gan.

EPA Form XXXX-XXX, Jan 09 2



CONFIGURATION:

Water or ccw
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CROSS-VALLEY
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DIKED

Water or cow

y
s
-
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oty
-

original ground

INCISED

ININWND0A IAIHDOYEY vYd3 SN

Cross-Valley

Side-Hill
Diked

X

Incised (form completion optiona)

Combination Incised/Diked
Embankment Height 28 feet Embankment Material

Pool Area

Conpact ed sand and
sheet pile wall

acres Liner none

feet

0.2

Liner Permeability N A

11

Current Freeboard

*Maxi mum hei ght fromtop of enmbanknment to Lake M chi gan.
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TYPE OF OUTLET (Mark all that apply)

TRAPEZOIDAL TRIANGULAR

Open Channe Spillway
Trapezoi dal Top Width Top Width
Triangular N\ —
Rectangular $oo § o
Irregular oo

Width

v

_ depth ) RECTANGULAR IRREGULAR
bottom (or average) width Average Width

~ topwidth T Thoen [
:

Width

X Qutlet

24 i n. inside diameter

Material Inside | Diameter
X corrugated meta
welded steel
concrete
plastic (hdpe, pvc, etc.)
other (specify)

Iswater flowing through the outlet? YES X NO

No Outlet

Other Type of Outlet (specify)

The Impoundment was Designed By _ Sar gent & Lundy Engi neer s
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Has there ever been afallure at thissite? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09




Has there ever been significant seepages at thissite? YES NO

If So When?

IF So Please Describe:
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Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES NO

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



US Environmental ; ﬂ _

Coal Combustion Dam Inspection Checklist Form Protection Agency
Site Name: Michigan City Generating Station  Date: May 24, 2011
Unit Name: Primary Settling Basin No. 2 Operator's Name: NIPSCO
Unit I.D. N/A Hazard Potential Classification: High <_Si9nifi°a" Low

Inspector's Name: Walter Kosinski, P.E. & Thomas Boom, P.E.

Check the appropriate box below. Provide comments when appropriate. If not applicable or not available, record "N/A". Any unusual conditions or
construction practices that should be noted in the comments section. For large diked embankments, separate checklists may be used for different
embankment areas. If separate forms are used, identify approximate area that the form applies to in comments.

Yes No Yes No
1. Frequency of Company's Dam Inspections? Daily 18. Sloughing or bulging on slopes? v
2. Pool elevation (operator records)? See Note 19. Major erosion or slope deterioration? (4
3. Decant inlet elevation (operator records)? 587.72 ft 20. Decant Pipes:
4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet? N/A
5. Lowest dam crest elevation (operator records)? 608.72 ft Is water exiting outlet, but not entering inlet? N/A
- . - I
6. If instrumentation is present, are readings . . n
recorded (operator records)? v Is water exiting outlet flowing clear? N/A
7. Is the embankment currently under construction? v 21. Seepag_e (specify location, if seepgge carries fines,
and approximate seepage rate below):
8. Foundation preparation (remove vegetation,stumps, N
topsoil in area where embankment fill will be placed)? v From underdrain N/IA
9. Trees growing on embankment? (If so, indicate . . ” !
largest diameter below) v At isolated points on embankment slopes? N/A
10. Cracks or scarps on crest? v At natural hillside in the embankment area? N/A
11. Is there significant settlement along the crest? v Over widespread areas? N/A
12. Are decant trashracks clear and in place? v From downstream foundation area? N/A
13. Depressions or sinkholes in tailings surface or I n |
whirlpool in the pool area? v Boils" beneath stream or ponded water” N/.A
T
14. Clogged spillways, groin or diversion ditches? (4 Around the outside of the decant pipe? N/A
15. Are spillway or ditch linings deteriorated? N/A 22. Surface movements in valley bottom or on hillside? N/A
16. Are outlets of decant or underdrains blocked? v’ | 23. Water against downstream toe? v
17. Cracks or scarps on slopes? v’ | 24. Were Photos taken during the dam inspection? (4

Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments

1) Impoundment is not regulated by Indiana Department of Natural Resources (DNR) but daily routine maintenance is
conducted for security and operations although not specifically for the impoundment structure.

2) The impoundment is not currently in use but there was standing rain water in it during the assessment that is
allowed to evaporate.

6) Monitoring wells are present but not monitored.

8) According to plans and specifications, the foundation was prepared.

12) In place and clear but not in use. Appeared to be bent.

13,14, 16, 20, 21) The impoundment is not currently in use.

19) Some erosion channels on interior slope.

23) Water (Lake Michigan) was against the north toe against the northern most sheet pile wall, against the west toe in
the Secondary Settling Basin No. 1, and against the northeast toe in the Secondary Settling Basin No. 2.
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U. S. Environmental Protection Agency
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Coal Combustion Waste (CCW)
Impoundment Inspection

Wl ter Kosinski, P.E
Impoundment NPDES Permit # |1 NOO00116 INSPECTOR_& Thomas Boom P. E.

Date May 24, 2011

Impoundment Name M chigan Gty Generating Station
Impoundment Company NI PSCO

EPA Region 5

State Agency (Field Office) Addresss _ Not regul ated by | ndi ana DNR

Name of Impoundment __ prjmary Settling Basin No. 2
(Report each impoundment on a separate form under the same Impoundment NPDES
Permit number)

New X Update

Yes No
Isimpoundment currently under construction? X
Iswater or ccw currently being pumped into
the impoundment? X

IMPOUNDMENT FUNCTION: Settling of coal conbustion ash.

Nearest Downstream Town: Name N A - Lake M chi gan
Distance from the impoundment __ 100 t eet

I mpoundment

L ocation: Longitude 86 Degrees 54 Minutes 52 Seconds
Latitude 41 Degrees 43 Minutes_ 05 Seconds
State I N County LaPorte County

Does a state agency regulate this impoundment? YES NO X

If So Which State Agency? N A
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HAZARD POTENTIAL (Inthe event the impoundment should fail, the
following would occur):

LESSTHAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation resultsin no probable |oss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’ s property.

X SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Al though this inpoundnent was not in use at the tine of the inspection,
a significant hazard rating was sel ected based on the maxi num vol une

of coal ash storage capacity. In the unlikely event of dike failure,
the coal ash stored in the inpoundnent may di scharge into Lake

M chi gan and cause environnental danage. Al though this condition is
unli kely due to the presence of two protective sheet pile walls
separati ng Lake M chigan fromthe inpoundnent, by definition, the
potential for environnental inpact is possible. Additionally, a dike
failure woul d cause disruption of lifeline facilities as the generating
station depends upon the water within the inpoundnents. Failure of

the di ke would not likely result in loss of human life.

Currently the inmpoundnment has little to no coal ash stored in it and
is not being used for inpounding coal ash slurry. The generating
station alternates use of Primary Settling Basin No. 2 with Prinmary
Settling Basin No. 1 such that only one primary basin is utilized at

a tine.
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CONFIGURATION:

Water or ccw
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original ground

INCISED

ININWND0A IAIHDOYEY vYd3 SN

Cross-Valley

Side-Hill
Diked

X

Incised (form completion optiona)

Combination Incised/Diked

Embankment Height
Pool Area

feet Embankment Material Compacted sand and sheet piling

acres Liner none
feet

29*

2.6

Liner Permeability N A

20

Current Freeboard

*Maxi mum hei ght fromtop of enmbanknment to Lake M chi gan.
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TYPE OF OUTLET (Mark all that apply)

. TRAPEZOIDAL TRIANGULAR
Open Channe Spillway
Trapezoi dal Top Width Top Width
Triangular N > —
h h
Rectangular $o- i
Irregular —
Width
- depth . RECTANGULAR IRREGULAR
bottom (or average) width Average Width
top width I Depth '
- +—>
Width
X Outlet

24 i n. inside diameter

Material Inside | Diameter
X corrugated meta
welded steel
concrete
plastic (hdpe, pvc, etc.)
other (specify)

Iswater flowing through the outlet?  YES NO __ X (1 nmpoundnent 1s
fundanental |y enpty)

No Outlet

Other Type of Outlet (specify)

The Impoundment was Designed By _ Sar gent & Lundy Engi neer s
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Has there ever been afallure at thissite? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09




Has there ever been significant seepages at thissite? YES NO

If So When?

IF So Please Describe:
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Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES NO

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09
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US Environmental ; ﬂ _

Coal Combustion Dam Inspection Checklist Form Protection Agency
Site Name: Michigan City Generating Station  Date: May 24, 2011
Unit Name: Secondary Settling Basin No. 2 Operator's Name: NIPSCO
Unit I.D. N/A Hazard Potential Classification: High Significant

Inspector's Name: Walter Kosinski, P.E. & Thomas Boom, P.E.

Check the appropriate box below. Provide comments when appropriate. If not applicable or not available, record "N/A". Any unusual conditions or

construction practices that should be noted in the comments section. For large diked embankments, separate checklists may be used for different

embankment areas. If separate forms are used, identify approximate area that the form applies to in comments.

Yes No Yes No
1. Frequency of Company's Dam Inspections? Daily 18. Sloughing or bulging on slopes? v
2. Pool elevation (operator records)? See Note 19. Major erosion or slope deterioration? (4
3. Decant inlet elevation (operator records)? 588.12 ft 20. Decant Pipes:
4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet? N/A
5. Lowest dam crest elevation (operator records)? 594.72 ft Is water exiting outlet, but not entering inlet? N/A
- . - I
6. If instrumentation is present, are readings . . n
recorded (operator records)? v Is water exiting outlet flowing clear? N/A
7. Is the embankment currently under construction? v 21. Seepag_e (specify location, if seepgge carries fines,
and approximate seepage rate below):
8. Foundation preparation (remove vegetation,stumps, N
topsoil in area where embankment fill will be placed)? v From underdrain N/IA
9. Trees growing on embankment? (If so, indicate . . ” !
largest diameter below) v At isolated points on embankment slopes? N/A
10. Cracks or scarps on crest? v At natural hillside in the embankment area? N/A
11. Is there significant settlement along the crest? v Over widespread areas? N/A
12. Are decant trashracks clear and in place? v From downstream foundation area? N/A
13. Depressions or sinkholes in tailings surface or I n |
whirlpool in the pool area? v Boils" beneath stream or ponded water” N/.A
T
14. Clogged spillways, groin or diversion ditches? N/A Around the outside of the decant pipe? N/A
15. Are spillway or ditch linings deteriorated? N/A 22. Surface movements in valley bottom or on hillside? N/A
[
16. Are outlets of decant or underdrains blocked? N/A 23. Water against downstream toe? v
17. Cracks or scarps on slopes? v’ | 24. Were Photos taken during the dam inspection? (4

Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments

1) Impoundment is not regulated by Indiana Department of Natural Resources (DNR) but daily routine
maintenance is conducted for security and operations although not specifically for the impoundment
structure.

2) The impoundment is not currently in use but there was standing rain water in it during the assessment.
6) Monitoring wells are present but not monitored.

12) Not able to observe during the assessment.

13, 14, 16, 20, 21) The impoundment is not currently active and was virtually empty during the assessment.
23) Currently none, but there would be if Primary Settling Basin No. 2 was active.

EPA FORM -XXXX
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U. S. Environmental Protection Agency
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Coal Combustion Waste (CCW)
Impoundment Inspection

Wl ter Kosinski, P.E
Impoundment NPDES Permit # |1 NOO00116 INSPECTOR_& Thomas Boom P. E.

Date May 24, 2011

Impoundment Name M chigan Gty Generating Station
Impoundment Company NI PSCO

EPA Region 5

State Agency (Field Office) Addresss _ Not regul ated by | ndi ana DNR

Name of Impoundment Secondary Settling Basin No. 2
(Report each impoundment on a separate form under the same Impoundment NPDES

Permit number)

New X Update

Yes No
Isimpoundment currently under construction? X
Iswater or ccw currently being pumped into
the impoundment? X

IMPOUNDMENT FUNCTION: Secondary settling of coal conbustion ash.

Nearest Downstream Town: Name N A - Lake M chi gan
Distance from the impoundment __ 100 t eet

I mpoundment

L ocation: Longitude 86 Degrees 54 Minutes 50 Seconds
Latitude 41 Degrees 43  Minutes_ 08  Seconds
State I N County LaPorte County

Does a state agency regulate this impoundment? YES NO X

If So Which State Agency? N A
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HAZARD POTENTIAL (Inthe event the impoundment should fail, the
following would occur):

LESSTHAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

X LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation resultsin no probable |oss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’ s property.

SIGNIFICANT HAZARD POTENTIAL : Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Low hazard potential was selected because In the event of dike failure
the | osses would be mnimal, the | osses would be principally limted
to the owner's property, and there are two rows of protective sheet
piling between the di ke and Lake M chi gan.

EPA Form XXXX-XXX, Jan 09 2
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TYPE OF OUTLET (Mark all that apply)

. TRAPEZOIDAL TRIANGULAR
Open Channe Spillway
Trapezoi dal Top Width Top Width
Triangular N > —
h h
Rectangular $o- i
Irregular —
Width
- depth . RECTANGULAR IRREGULAR
bottom (or average) width Average Width
top width I Depth '
- +—>
Width
X Outlet

24 i n. inside diameter

Material Inside | Diameter
X corrugated meta
welded steel
concrete
plastic (hdpe, pvc, etc.)
other (specify)

Iswater flowing through the outlet?  YES NO X (not currently in use)

No Outlet

Other Type of Outlet (specify)

The Impoundment was Designed By _ Sar gent & Lundy Engi neer s
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Has there ever been afallure at thissite? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09




Has there ever been significant seepages at thissite? YES NO

If So When?

IF So Please Describe:
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Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES NO

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency E.,
Site Name: Michigan City Generating Station  Date: May 24, 2011
Unit Name: Final Settling Pond Operator's Name: NIPSCO
Unit I.D. N/A Hazard Potential Classification: High Significant

Inspector's Name: Walter Kosinski, P.E. & Thomas Boom, P.E.

Check the appropriate box below. Provide comments when appropriate. If not applicable or not available, record "N/A". Any unusual conditions or

construction practices that should be noted in the comments section. For large diked embankments, separate checklists may be used for different

embankment areas. If separate forms are used, identify approximate area that the form applies to in comments.

Yes No Yes No

1. Frequency of Company's Dam Inspections? Daily 18. Sloughing or bulging on slopes? v
2. Pool elevation (operator records)? 584.22 ft 19. Major erosion or slope deterioration? (4
3. Decant inlet elevation (operator records)? N/A 20. Decant Pipes: _
4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet? N/A
5. Lowest dam crest elevation (operator records)? 587.72 ft Is water exiting outlet, but not entering inlet? N/A
6. If instrumentation is present, are readings s . n |

recorded (operator records)? v Is water exiting outlet flowing clear? N/A
7. Is the embankment currently under construction? v 21. Seepag_e (specify location, if seepgge carries fines,

and approximate seepage rate below):

8. Foundation preparation (remove vegetation,stumps, N
topsoil in area where embankment fill will be placed)? v From underdrain N/A
9. Trees growing on embankment? (If so, indicate . . ”

largest diameter below) v At isolated points on embankment slopes? (4
10. Cracks or scarps on crest? v At natural hillside in the embankment area? v
11. Is there significant settlement along the crest? v Over widespread areas? v
12. Are decant trashracks clear and in place? N/A From downstream foundation area? v
13. Depressions or sinkholes in tailings surface or I n

whirlpool in the pool area? v Boils" beneath stream or ponded water” v
14. Clogged spillways, groin or diversion ditches? v Around the outside of the decant pipe? N/A
15. Are spillway or ditch linings deteriorated? N/A 22. Surface movements in valley bottom or on hillside? N/A

T

16. Are outlets of decant or underdrains blocked? N/A 23. Water against downstream toe? v
17. Cracks or scarps on slopes? v’ | 24. Were Photos taken during the dam inspection? (4
Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue #

Comments

1) Impoundment is not regulated by Indiana Department of Natural Resources (DNR) but daily routine
maintenance is conducted for security and operations although not specifically for the impoundment

structure.

3, 16, 20) There are no decant pipes because the water in the Final Settling Pond is pumped back to the
Michigan City Generating Station for recycling. There are two emergency overflow pipes at elevation 585.72

feet.

6) Monitoring wells are present but not monitored.
8) According to plans and specifications the foundation was prepared.
23) Lake Michigan was against the toe to the north behind two walls of sheet piles.

EPA FORM -XXXX
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U. S. Environmental Protection Agency

diA
e
.
Agenct

Coal Combustion Waste (CCW)
Impoundment Inspection

Wl ter Kosinski, P.E
Impoundment NPDES Permit # |1 NOO00116 INSPECTOR_& Thomas Boom P. E.

Date May 24, 2011

Impoundment Name M chigan Gty Generating Station
Impoundment Company NI PSCO

EPA Region 5

State Agency (Field Office) Addresss _ Not regul ated by | ndi ana DNR

Name of Impoundment Final Settling Pond
(Report each impoundment on a separate form under the same Impoundment NPDES
Permit number)

New X Update

Yes No
Isimpoundment currently under construction? X
Iswater or ccw currently being pumped into
the impoundment? X

IMPOUNDMENT FUNCTION: Final settling basin prior to recycling water

Nearest Downstream Town: Name N A - Lake M chi gan
Distance from the impoundment __ 100 t eet

I mpoundment

L ocation: Longitude 86 Degrees 54 Minutes 48  Seconds
Latitude 41 Degrees 43 Minutes_ 15 Seconds
State I N County LaPorte County

Does a state agency regulate this impoundment? YES NO X

If So Which State Agency? N A
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HAZARD POTENTIAL (Inthe event the impoundment should fail, the
following would occur):

LESSTHAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

X LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation resultsin no probable |oss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’ s property.

SIGNIFICANT HAZARD POTENTIAL : Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Low hazard potential was sel ected because in the event of dike failure
the | osses would be mninmal, the environnental inpact would be m ninal
since the inpoundnment contains little (if any) ash, the | osses woul d
be principally limted to the owner's property, and there are two rows
of protective sheet piling between the di ke and Lake M chi gan.

EPA Form XXXX-XXX, Jan 09 2



CONFIGURATION:

Water or ccw

E
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I

ground

- P QUNDMENT

CROSS-VALLEY

TS T 9
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SIDE-HILL

DIKED

Water or cow

y
s
-
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oty
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original ground

INCISED

ININWND0A IAIHDOYEY vYd3 SN

Cross-Valley

Side-Hill
Diked

X

Incised (form completion optiona)

Combination Incised/Diked

Embankment Height
Pool Area

feet Embankment Material conpacted sand and sheet piling

acres Liner none
feet

18*

5.7

Liner Permeability NA

3.

Current Freeboard

*Maxi mum hei ght fromtop of enmbanknment to Lake M chi gan.

EPA Form XXXX-XXX, Jan 09




TYPE OF OUTLET (Mark all that apply)

Open Channel Splllway TRAPEZOIDAL TRIANGULAR

Trapezoi dal Top Width Top Width

Triangular N\ > —

Rectangular $oo § o
____ lrregular *oatom

Width

_— depth . RECTANGULAR IRREGULAR

bottom (or average) width Average Width

top width

Avg
J oo NS %
+—>

Width

Outlet

inside diameter

Material Inside | Diameter
corrugated metal
welded steel
concrete
plastic (hdpe, pvc, etc.)
other (specify)

Iswater flowing through the outlet?  YES NO

X*  No Qutlet *Except for energency overflow Punps are used to recirculate
water to the generating station.

X Other Typeof Outlet (specify) Energency overflow pipe - 24 in.
All water is recycl ed.

The Impoundment was Designed By _ Sar gent & Lundy Engi neer s
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Has there ever been afallure at thissite? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09




Has there ever been significant seepages at thissite? YES NO

If So When?

IF So Please Describe:
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Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES NO

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



Appendix D

ININWND0A IAIHDOYEY vYd3 SN

Photographs




ﬂ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indi_ana
Photo No. Date:
1 05/23/11
Direction Photo
Taken:
North
Description:

Primary Settling Basin No. 1
influent discharge area.

Photo No. Date:

2 05/23/11
Direction Photo
Taken:
Northeast
oy
fft" .rl.%{
Description:

Primary Settling Basin No. 1
settling area.
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Qﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date:
3 05/23/11
Direction Photo

Taken:
Northeast

Description:

Piezometer near the crest of
the Primary Settling Basin
No. 1.

Photo No. Date:
4 05/23/11

Direction Photo
Taken:
South

Description:

Discharge pipes leaking
waste water into the Primary
Settling Basin No. 1.
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Qa GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Mi_chigan City, Indian

Photo No. Date: ’ , I Hl L : ]‘rt _rl : }
5 05/23/11 | (4 o i ; A

Direction Photo
Taken:
East

Description:

Inner slope of crest of
Primary Settling Basin No.
1.

Photo No. Date:
6 05/23/11

Direction Photo
Taken:
Northwest

Description:

Monitoring well at the crest
of Primary Settling Basin
No. 1. The Indiana Dunes
National Lakeshore national
park property is visible
beyond the chain link fence.




Ga GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date:

7 05/23/11
Direction Photo
Taken:

Northeast
Description:

The overflow pipe in the
Primary Settling Basin No. 1
that discharges into the
Secondary Settling Basin
No. 1.

Photo No. Date:

8 05/23/11
Direction Photo
Taken:

East
Description:

Inner slope of the Primary
Settling Basin No. 1
embankment and discharge
structure. Note minor
erosion channeling.
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Ga\, GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Protection Agency

Client Name: U.S. Environmental Site Location: NIPSCO Froject No.

Michigan City Generating Statian | 01.01 714230
Michigan City, Indiana

Fhoto NG, Date:
9 0523 11

Direction Photo

Taken:
onh

Cescription:

Scenrliey Selling Peang
| Mule 1he centingss
shywt poling ot the el 1hg
cmibankiment.

Photo No. “Date:

10 05,2311

Direction Photo
Taken:
Skl

| =——
Descriptian:
Dlewznt sty e in
Sl settting Baanl
Mo | Vi shewi piling o
e right 4 e plustograyh
ppoites oo he il a lower
sl ation 1han the rest ol he
skl maling: in Secondin
Senling Pomed bl B




aﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date: [

11 05/23/11 | . ?
Direction Photo l.-
Taken:

North
Description:

Debrisin the Secondary
Settling Pond No. 1 outlet
structure.

Photo No. Date:
12 05/23/11

Direction Photo
Taken:
West

Description:

Overflow structure outlet
from Primary Settling Pond
No. 1 into Secondary
Settling Pond No. 1. Note
the minor erosion channels
and minor sloughing on the
slope.
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GZA GeoEnvironmental, Inc.

PHOTOGRAPHIC LOG

Client Name: U.S. Environmental

Protection Agency

NIPSCO
Michigan City Generating Station

Site Location:

Project No.
01.0170142.30

Photo No. Date:
13 05/23/11

Direction Photo

Taken:

Northwest

Description:

Discharge structure from
Primary Settling Pond No. 1
into Secondary Settling Pond
No. 1.

NI g

_Michigan City, Indiana

Photo No. Date:
14 05/23/11

Direction Photo

Taken:

South

Description:

West embankment in
Secondary Settling Pond
No. 1




ﬂ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana ]

Photo No. Date:
15 05/23/11
Direction Photo

Taken: |
North

Description:
Overview of Primary
Settling Pond No. 2.

Photo No. Date:
16 05/23/11

Direction Photo
Taken:
West

Description:
Erosion channels and
sloughing in Primary
Settling Pond No. 2.
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Gﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date: “
17 05/23/11

Direction Photo

Taken:

Northwest

Description:

Decant structure in Primary
Settling Pond No. 2. Note
the decant trashrack is bent.

Photo No. Date: qp R L
18 05/23/11 " A . i

Direction Photo | g 5 g = Yaa

Taken: = f 4

South

Description:

Exterior slope of Primary
Settling Pond No. 2.
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ﬂ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date:

19 05/23/11
Direction Photo
Taken:

Southeast
Description:

Embankment between the
Primary Settling Pond No. 2
and the Secondary Settling
Pond No. 1.

Photo No. Date:

20 05/23/11
Direction Photo
Taken:

Southeast
Description:

Embankment between
Primary Settling Pond No. 2
and Secondary Settling Pond
No. 2.
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ﬂ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date:
21 05/23/11

Direction Photo
Taken:

Description:
Discharge pipes into Primary
Settling Pond No. 2.

AR ]
B e I
vy T
Photo No. Date: i gg
22 05/23/11 = I 1 - ’I'r -
Direction Photo ' Ii )
Taken:
West
Description:

Inner slope of Primary
Settling Pond No. 2.
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ﬂ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date: —— -._{ i

,,."Jm .. un

23 05/23/11

Direction Photo
Taken:
Northeast

z=' i)

a- v_.

Description:

Inner slope and discharge
pipes in Primary Settling
Pond No. 2.

Photo No. Date:
24 05/23/11

Direction Photo
Taken:
Southeast

Description:
Secondary Settling Pond No.
2.
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Qﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
_ Michigan City, Indiana

Photo No. Date: e

25 05/23/11 -~
Direction Photo
Taken:
Northeast
Description:

Secondary Settling Pond No.
2 with the Bottom Ash
Storage Area in the
background.

Photo No. Date:
26 05/23/11

Direction Photo
Taken:
North

Description:

Secondary Settling Pond No.
2 with the Final Settling
Pond and Lake Michigan in
the background.
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Gﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date:
27 05/23/11
Direction Photo

Taken:
Northwest

Description:
Bottom Ash Storage Area.

Photo No. Date:
28 05/23/11

Direction Photo
Taken:
North

Description:
Bottom Ash Storage Area
discharge pipes.
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(_',1\\ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date:

29 05/23/11
Direction Photo
Taken:

Northwest
Description:

Runoff from the Bottom Ash
Storage Area that flows into
the Final Settling Pond.

Photo No. Date:
30 05/23/11

Direction Photo
Taken:
Northwest

Description:

One of the discharge
locations from the Bottom
Ash Storage Area to the
Final Settling Pond.
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C'ri\\ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date:

31 05/23/11
Direction Photo
Taken:

North
Description:

Final Settling Pond interior
slope. The purpose of the
black pipe in the foreground
in unknown. The two pipes
with 90 degree bends shown
in the background are
overflow pipes.

Photo No. Date:
32 05/23/11

Direction Photo
Taken:
South

Description:
Manholes to monitor
overflow.

-
<
LLI
>3
-
O
O
o
L
=
—
L
O
od
<
<
o
L
2
-




Ga GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date:
33 05/23/11
Direction Photo

Taken:
Northeast

Description:
Interior of manhole to
monitor overflow.

Photo No. Date:
34 05/23/11

Direction Photo

Taken:

South

Description:

Crest of embankment and
interior slope of Final
Settling Pond.
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Ga GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date:

35 05/23/11
Direction Photo
Taken:

Southwest

Description:

Crest of embankment and
interior slope of Final
Settling Pond.

Photo No. Date:

36 05/23/11
Direction Photo
Taken:

South
Description:

Monitoring wells at the crest
of the Final Settling Pond.
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Gﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date:

37 05/23/11
Direction Photo
Taken:

Northeast

Description:

Crest of embankment and
interior slope of Final
Settling Pond.

Photo No. Date:
38 05/23/11

Direction Photo
Taken:
South

Description:

Interior slope of the Final
Settling Pond. The white
pipe to the right of the
photograph is the effluent for
road drainage.
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Qﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date:
39 05/23/11 )
Direction Photo

Taken:
East

Description:
Crest and interior slope of
the Final Settling Pond.

Photo No. Date:

40 05/23/11 \ ! el
Direction Photo "3 e
Taken:
East
II i
Description:

Interior slope of the Final
Settling Pond. The black
pipe in the photograph is a
drain pipe from the Bottom
Ash Area. The concrete
structure in the water is the
drainage structure from the
Secondary Settling Pond
Numbers 1 and 2.
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Qﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

=

Photo No. Date:

1.

41 05/23/11
Direction Photo
Taken:

Northwest
Description:

Concrete drainage structure
in the Final Settling Pond et
drains from the Secondary
Settling Pond Numbers 1 and
2.

Photo No. Date: )
42 05/23/11 72

Direction Photo
Taken:
West

Description:
Crest and interior slope of
the Final Settling Pond.
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Qﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date:
43 05/23/11
Direction Photo

Taken:
North

Description:
Partitioning dike in the Final
Settling Pond.

Photo No. Date:
44 05/23/11

Direction Photo

Taken: i 3 I i
Northwest ! i s |‘ I‘ ‘l | i

Description: i N H““!
Pump house at the Final . i

Settling Pond.
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Gﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date:

45 05/23/11
Direction Photo
Taken:

North
Description:

Two rows of sheet piling
along the Final Settling
Pond. Note the heavy rip rap
between the rows of sheet
piling.

Photo No. Date:

46 05/23/11
Direction Photo
Taken:

North

Description:

Two rows of sheet piling
along the Final Settling

Pond. Note the heavy rip rap
between the rows of sheet
piling.
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Ga GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date:

47 05/23/11
Direction Photo y
Taken:
Southwest
Description:

Two rows of sheet piling
between the impoundments
and Lake Michigan. Note
the heavy rip rap between
the rows of sheet piling.

Photo No. Date:

48 05/23/11
Direction Photo
Taken:

Southwest
Description:

Exterior slope of Primary
Settling Pond No. 2. Note
the two rows of sheet piling
and rip rap.
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Qﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

Photo No. Date:

49 05/23/11
Direction Photo
Taken:

Southwest
Description:

Exterior slope of Primary
Settling Pond No. 2. Note
the two rows of sheet piling
and rip rap.

Photo No. Date:

50 05/23/11
Direction Photo
Taken:

Southwest
Description:

Exterior slope of Primary
Settling Pond No. 1.
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G\\ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
___Michigan City, Indiana
PhOtO NO Date: .- it = = " ]
51 05/23/11 7 4= - I
Direction Photo : ‘h
Taken: .
Description:

Exterior slope of the Primary
Settling Pond No. 1.

Photo No. Date: iy
52 05/23/11

Direction Photo
Taken:
Northwest

Description:
NPDES outfall location into
Lake Michigan.
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Cﬂb GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. Environmental Site Location: NIPSCO Project No.
Protection Agency Michigan City Generating Station | 01.0170142.30
Michigan City, Indiana

PhOtO NO Date:
53 05/23/11

Direction Photo
Taken:

Description:

Photo No. Date:
54 05/23/11

Direction Photo
Taken:

Description:
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Appendix E

Summary of Hydraulic Evaluation of Impoundments
(Golder Associates)
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* Golder
Associates TECHNICAL MEMORANDUM

Date: August 27, 2012 Project No.: 12388898
To: Mr. Greg Costakis Company: NIPSCO

From: J. Bobby Reese, P.E., Mark Funkhouser, P.E.
cc: Email: gcostakis@nisource.com

RE: FINAL REPORT — SUMMARY OF HYDRAULIC EVALUATION OF IMPOUNDMENTS

Introduction

Golder evaluated the hydrologic and hydraulic performance of the on-site impoundments at Northern
Indiana Public Service Company (NIPSCO) Michigan City Generating Station (MCGS), located in Figure
1. While these structures are not regulated by the State of Indiana, this evaluation was done in
conformance to the Indiana Department of Natural Resources (DNR), Division of Water's General
Guidelines for New Dams and Improvements to Existing Dams in Indiana (2001 Edition) for low hazard
dams. Generally speaking, the DNR guidelines dictate that “a spillway system must be capable of safely
passing the runoff from the design storm event, without the embankment overtopping and failing.” This
memorandum summarizes the structures evaluated and routing results. Refer to the attached calculation

for greater detail regarding the methods used. The following impoundments were evaluated:

B Primary 1 (P1) B Bottom Ash Area

B Secondary 1 (S1) ® Northeast section (BAA-NE)
® Primary 2 (P2) ® Southwest section (BAA-SW)
B Secondary 2 (S2) B Final Settling Pond (FSP)

A median berm, higher in elevation than the berm separating the Bottom Ash Area from the Final Settling
Pond, effectively divides the Bottom Ash Area into two unconnected impoundments, the Northeast

Section and the Southwest Section.

References

Golder used the impoundment configuration and spillway details shown in the following sources:.

B GZA GeoEnvironmental, Inc., Draft Round 10 Dam Assessment Report, NIPSCO
Michigan City Generating Station Coal Ash Impoundments, March 29, 2012,

B Site survey completed by Golder in June 2012.

B Indiana State, 2005 Digital Surface Model of Indiana. Downloaded from
http://www.Indianamap.org on July 10, 2012.

B Sargent & Lundy, Design Drawings of the Site Impoundments, dated 1972.

Golder Associates Inc.
3730 Chamblee Tucker Road
Atlanta, GA 30341 USA
Tel: (770) 496-1893 Fax: (770) 934-9476 www.golder.com

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America
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Mr. Greg Costakis August 27, 2012
NIPSCO 2 12388898

B NIPSCO, NPDES Renewal Application Package for NIPSCO Michigan City Generating
Station, NPDES INO000116.

Design Storm Event

Per the DNR Guidelines, low hazard dams are to safely pass a storm event between the 100-year return
period (1% annual probability of occurrence) and 50% of the Probable Maximum Precipitation (50%-
PMP). Golder evaluated a range of storm depths between the 1-year and 50%-PMP storm events. All
storm events evaluated were temporally distributed according to the Natural Resource Conservation
Service’s (NRCS) TR-60 distribution (identical to the Type B distribution referred to in the DNR

Guidelines).

Waste Inflows and Pump Outflows

The regulated operational waste inflows and pump outflows are shown in the NPDES permit application
to be on average about 9 million gallons per day (about 0.5 cfs) into and out of the Final Settling Pond.
This flow rate is insignificant to the expected peak storm inflow rate to the Final Settling Pond from the
100-year return period event at 120 cfs, and was therefore not included in the model. Golder assumed
that regulated waste inflow rate will equal outflow pump rate during the duration of the modeled storm

events for a zero net inflow.

Watershed Areas

Figure 2 depicts the watershed delineation used in the analysis. The watershed areas for the Primary
and Secondary impoundments (1 and 2) are assumed to be only the reservoir surface (storm inflow is
from direct rainfall only). A portion of the plant area is assumed to discharge to the Final Settling Basin by
way of the discharge pipe trench. The northeast Bottom Ash Area was modeled with contributing storm
runoff from the coal storage area. The NPDES permit application specifies a 15,000-square-foot (about
0.34 acres) watershed discharging into Outfall 002 located at the adjacent river east of the plant site. The
remaining 35 acres of plant site appear generally flat with many low-lying surface storage areas that limit

discharge to infiltration and evaporation during typical rainfall events without discharge offsite. .

Impoundment Connectivity

Figure 2 depicts the location of the impoundments evaluated and the connecting culverts. The Primary
impoundments (which receive waste inflows) discharge to the Secondary impoundments by way of flash-
board risers. Golder assumed sediment would have accumulated against the risers in the Primary
impoundments up to the overflow elevation. The Secondary impoundments discharge by way of a
horizontal culvert spillway into the Final Settling Pond. The Bottom Ash Area receives waste inflow and
rainfall runoff from the operational areas of the site, and discharges to the Final Settling Pond by way of
two horizontal culverts (one in each the northeast and southwest sections). The Final Settling Pond
receives inflows from all impoundments via the Secondary Ponds and the Bottom Ash Area, and is the

@ Golder
MCGS Tech Memo Final.docx ﬂSSﬂC & [eﬁ
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Mr. Greg Costakis August 27, 2012
NIPSCO 3 12388898

sole point of discharge off site by way of two horizontal culverts discharging into the flume and ultimately
to Lake Michigan through the NDPES permitted outfall 001.

Several culverts between the Bottom Ash Area and the Final Settling Pond identified in the Sargent &
Lundy design package from 1972 are believed to be either removed or non-functional. The culverts

assumed non-functional (i.e., inactive) are identified in Figure 2.

Hydrologic/Hydraulic Model

Golder performed watershed and reservoir routing using the US Environmental Protection Agency’s
(EPA) Stormwater Management Model (SWMM) Version 5.0. Because some of the impoundments are
expected to be hydraulically connected (the peak stage elevation of both the upstream and downstream
reservoirs are above the inlet and outlet, respectively, of a connecting culvert) a dynamic routing model
(one that allows for both upstream and downstream flow directions) such as the EPA SWMM model is

needed.

Results of Routing

Table 1 below illustrates the resultant freeboard remaining at the peak stage in each reservoir. Freeboard
is the height of the top of the dam above the peak stage, where a negative value denotes overtopping. All
impounds are shown to safely pass up to the 100-year return period event which is the minimum for a low
hazard dam as specified by the State of Indiana DNR Division of Water. The Primary and Secondary
Impoundments, the southwest Bottom Ash Area, and the Final Settling Pond safely pass up to 50% of the

6-hour, PMP rainfall depth without overtopping.

None of these impoundments are considered to be regulated by the State of Indiana, DNR, Division of
Water.

Table 1: Resultant Freeboard at the Peak Stage

6-Hour Rainfall Event
Impoundment 1-year 10-year 100-year 1,000-year 50%-PMP
1.66 inches 3.10 inches 5.07 inches 7.69 inches | 12.9 inches
Freeboard At Peak Stage (feet)*

Primary 1 6.1 5.9 5.7 5.4 4.9
Secondary 1 15.0 14.7 14.3 12.3 6.5
Primary 2 6.3 6.2 6.0 5.9 5.6
Secondary 2 6.7 6.6 6.4 6.2 4.7
Bottom Ash Area SW 4.8 4.1 3.1 2.0 0.5
Bottom Ash Area NE 2.1 1.8 0.4 -1.1 *x
Final Settling Pond 4.6 4.2 3.3 2.5 0.9

* Freeboard is the height between the top of the dam and the peak stage during the storm event; Negative denotes overtopping.
** Peak stage is above the modeled stage-area rating curve established for the impoundment.

@ Golder
MCGS Tech Memo Final.docx ASS“C & [eﬁ
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Mr. Greg Costakis August 27, 2012
NIPSCO 4 12388898

While the Bottom Ash Area is shown to have only a small freeboard remaining at the peak 100-year
stage, the risk of an overtopping failure is low. Risk is a consideration of both the probability of failure,
which is low because the expected head difference between the Bottom Ash Area and the Final Settling
Basin is small, and the consequence of failure, which is also low because a breach of the Bottom Ash

Area would be fully contained within the Final Settling Pond.

Wave height/ Wave run-up

The effective wave height and wave run-up was not considered in this evaluation because the risk of
wave-action overtopping to the stability of the dams is considered low. The resultant freeboards for all
ponds, except the northeast Bottom Ash Area, are sufficient to contain the expected wave run-up (about 1
foot). The low point at the crest of the Final Settling Pond is at the sheet pile wall separating it from the
adjacent flume. Assuming the sheet pile wall is founded on stable ground, wave-action overtopping

would occur over a non-erodible surface.

Inlet Trash Racks

If debris blockage at the spillway inlets is a concern, NIPSCO may consider installing trash racks at the
inlets. NIPSCO should avoid a flush-mounted screen and consider a screen structure similar to one
detailed below. Flow is allowed to pass uninhibited under the screen, while floatables will be captured in
the screen. Install the screen a minimum distance of two times the diameter (2 x diameter) away from the

inlet.

o~ “horseshoe” screen
: around the inlet or
tie into sheet pile

—| :

. A -2x diamg <—>' sides.
’; Y :
7 :
i ~2 x diam.
0 R
Side Vie Plan View

Attachments:  Figure 1 — Site Location
Figure 2 — Site Layout and Watershed Delineation
Calculation Details

MTC/

X:\Clients\NIPSCO0\12388898 Geo Invest Michigan City\200_Reports\Fina\MCGS Tech Memo Final.docx
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Golder

7 Associates CALCULATIONS
Date: 07/23/2012 Made By: MTC
Project No.: 12388898 Checked By: JCD
Subject Introduction and Rainfall Reviewed By: MF

Project Short Title:  NIPSCO/Geo Invest/Michigan City/IN

1.0 INTRODUCTION

Golder evaluated the hydraulic performance of six structures at the NIPSCO Michigan City Generating Station.
The dams evaluated are listed below. While these structures do not meet the definition of a dam per the Indiana
State DNR, they were evaluated for compliance to the Indiana State DNR (2010) General Guidelines for New
Dams and Improvements to Existing Dams in Indiana, referred to throughout this report as the DNR Guidelines,
for a low hazard structure. The DNR Guidelines specify a range of the 100-year to the 50% PMP rainfall for a
low hazard dam.

e Primary 1 (P1) * Bottom Ash Area

e Secondary 1 (S1) Northeast (BAA-NE)
* Primary 2 (P2) Southwest (BAA-SW)
» Secondary 2 (S2) * Final Settling Pond (FSP)

The Bottom Ash Area is subdivided by a median berm higher in elevation than the dividing berm between it and
the Final Settling Pond. The southwest section receives plant waste inflows, and the northeast section receives
stormwater inflows from a portion of the plant and coal pile areas. No exchange of water occurs between the two
sections of the Bottom Ash Area. Both sections discharge separately to the Final Settling Pond, and were treated
as separate reservoirs.

List of Attachments:
« Figure 1 Site Location
« Figure 2 Site Layout and Watersheds
« All Season 6-Hour PMP for 10 Square Miles (as presented in the DNR Guidelines)
» Soil Conservation Service Type B Storm Distribution (as presented in the DNR Guidelines)

2.0 METEOROLOGICAL MODELS
2.1 Rainfall Depths

Probable Maximum Precipitation (PMP) rainfall depths are from Appendix D of the DNR Guidelines (attached),
reproduced from NOAA (1978) Hydrometerological Report No. 51 (HMR-51). The frequency rainfall depths are
taken from the NOAA (2004) Atlas 14, Volume 2.

6-Hour Frequency Storm Events 6-Hour PMP Storm Events
Return Precipitation PMP Est. Precipitation
Period Depth Fraction Frequency Depth

(years) (inches) (%) (years) (inches)

1 1.66 25 400 6.45

10 3.10 50 20,000 12.9

100 5.07 100/ 1,100,000 25.8

1,000 7.69

\\lan1-s-fs1-vm\Projects\12x-Projects\12388898 NIPSCO MCGS Geotech Investigation\200 Reports\202 Spill Way Hydraulic Evaluation\NIPSCO MCGS HH Verl.xlsm
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Subject Introduction and Rainfall Reviewed By: MF

Project Short Title:  NIPSCO/Geo Invest/Michigan City/IN

2.2 Temporal Distribution

The NRCS storm distribution, as shown in NRCS (2005) Technical Report No. 60 (TR-60) Earth Dams and
Reservoirs, (reproduced in the DNR Guidelines as a Type B Rainfall distribution) was used for evaluation.

The 7.2 minute time step used for the Type B Hyetograph shown in the DNR Guidelines was resampled for 10
minutes. The distribution applied to the hydrologic model is as follows:

Time (T) Precipitation (P) (inches)
|_ TIT, P/P, (min) 1-Yr 10-Yr  100-Yr  1000-Yr 25%-PMP 50%-PMP
0.00 0.000 0 0.00 0.00 0.00 0.00 0.00 0.00
z 0.03 0.011 10 0.02 0.03 0.05 0.08 0.07 0.14
0.06 0.022 20 0.04 0.07 0.11 0.17 0.14 0.28
L 008 0036 30 0.06 0.11 018 0.28 0.23 0.46
0.11 0.047 40 0.08 0.15 0.24 0.36 0.30 0.60
E 0.14 0.064 50 0.11 0.20 0.32 0.49 0.41 0.83
: 0.17 0.081 60 0.13 0.25 0.41 0.62 0.52 1.04
0.19 0.097 70 0.16 0.30 0.49 0.74 0.62 1.25
U 0.22 0.114 80 0.19 0.35 0.58 0.88 0.73 1.47
0.25 0.138 90 0.23 0.43 0.70 1.06 0.89 1.78
o 0.28 0.168 100 0.28 0.52 0.85 1.29 1.08 2.17
n 0.31 0.198 110 0.33 0.61 1.00 1.52 1.28 2.55
0.33 0.237 120 0.39 0.74 1.20 1.83 1.53 3.06
0.36 0.359 130 0.60 111 1.82 2.76 2.31 4.63
(TN 0.39 0.476 140 0.79 1.47 2.41 3.66 3.07 6.13
> 0.42 0.593 150 0.98 1.84 3.01 456 3.83 7.65
0.44 0.638 160 1.06 1.98 3.24 4.91 4.12 8.23
| 0.47 0.672 170 1.12 2.08 3.41 5.17 4.34 8.67
: 0.50 0.704 180 1.17 2.18 3.57 5.41 4.54 9.08
0.53 0.727 190 1.21 2.25 3.69 5.59 4.69 9.38
U 0.56 0.754 200 1.25 2.34 3.82 5.80 4.86 9.72
m 0.58 0.775 210 1.29 2.40 3.93 5.96 5.00 9.99
0.61 0.795 220 1.32 2.46 4.03 6.11 5.13 10.25
q 0.64 0.816 230 1.35 2.53 4.14 6.28 5.26 10.53
0.67 0.831 240 1.38 2.58 4.21 6.39 5.36 10.72
q 0.69 0.849 250 1.41 2.63 4.30 6.53 5.47 10.95
0.72 0.867 260 1.44 2.69 4.40 6.67 5.59 11.19
(a8 0.75 0.883 270 1.46 2.74 4.47 6.79 5.69 11.38
0.78 0.899 280 1.49 2.79 456 6.91 5.80 11.59
Ll 0.81 0.911 290 1.51 2.82 4.62 7.00 5.87 11.75
0.83 0.925 300 1.53 2.87 4.69 7.11 5.96 11.93
m 0.86 0.937 310 1.55 2.90 4.75 7.20 6.04 12.08
: 0.89 0.948 320 1.57 2.94 4.81 7.29 6.12 12.23
0.92 0.962 330 1.60 2.98 4.88 7.40 6.20 12.41
0.94 0.974 340 1.62 3.02 4.94 7.49 6.28 1257
0.97 0.988 350 1.64 3.06 5.01 7.60 6.37 12.75
1.00 1.000 360 1.66 3.10 5.07 7.69 6.45 12.90

\\lan1-s-fs1-vm\Projects\12x-Projects\12388898 NIPSCO MCGS Geotech Investigation\200 Reports\202 Spill Way Hydraulic Evaluation\NIPSCO MCGS HH Verl.xlsm
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.7 Associates CALCULATIONS
Date: 07/23/2012 Made By: MTC
Project No.: 12388898 Checked By: JCD
Subject US EPA SWMM Model and Results Reviewed By: MF

Project Short Title:  NIPSCO/Geo Invest/Michigan City/IN

3.0 US EPA SWMM MODEL

The impoundments are all expected to be hydraulically connected during periods of increased reservoir stage (2-
way flow is possible through the connecting culverts); therefore, a dynamic routing technique is required for
adequate modeling. Dynamic routing allows for the flow through the connecting culvert to be dependent on
changing tailwater conditions. The typical kinematic routing technique (used in most hydrologic models such as
HEC-HMS) is independent of tailwater and does not allow for this possibility. Therefore, the US EPA Stormwater
Management Model (SWMM) was used for watershed runoff and reservoir routing computations.

The schematic below illustrates the connectivity of the impoundment system. Plant waste inflows occur at
Primary 1 (P1), Primary 2 (P2), and the Bottom Ash Area (BAA-SW). Stormwater runoff inflows from the plant
site (other than direct rainfall) are assumed to be distributed between NPDES permit outfall 002, directly to the
flume an then to NPDES permit outfall 001, or into the Final Settling Pond (FSP) impoundment.

No information is available regarding the distribution of the plant watershed other than the NPDES permit
identifies a 15,000-square-foot (0.34-acre) watershed contributing runoff to NPDES outfall 002. Therefore, Golder
assumes the remaining area ultimately discharges at the only other identified external NPDES outfall, 001.

"\ NPDES 001
4 )

Plant Area
(assume
discharges
directly to the
flume or does
not discharge)

/
/ Plant Area
c-3 BAA-SW | BAA-NE (assume
- discharges to
FSP by way of

the discharge
pipe trench)

Plant Area (Assume
Coal Storage 0.34 ac discharge to

002 per NPDES Permit)
- "
f

NPDES 002

\\lan1-s-fs1-vm\Projects\12x-Projects\12388898 NIPSCO MCGS Geotech Investigation\200 Reports\202 Spill Way Hydraulic Evaluation\NIPSCO MCGS HH Verl.xlsm
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.7 Associates CALCULATIONS
Date: 07/23/2012 Made By: MTC
Project No.: 12388898 Checked By: JCD
Subject US EPA SWMM Model and Results Reviewed By: MF

Project Short Title:  NIPSCO/Geo Invest/Michigan City/IN

Impoundment and culvert dimensions and elevations were collected from the following sources:

* GZA GeoEnvironmental, Inc., Draft Round 10 Dam Assessment Report NIPSCO Michigan City
Generating Station Coal Ash Impoundments, March 29, 2012.

« Site survey completed by Golder in June 2012.

* State of Indiana, 2005 Digital Surface Model of Indiana. Downloaded from <http://www.
Indianamap.org>

» Sargent & Lundy, design drawings of the site impoundments, dated 1972.

* NIPSCO, NPDES Renewal Application Package for NIPSCO Michigan City Generating Station,
NPDES INO000116.

Based on the available information, the following assumptions were made regarding the pond connectivity:

» The GZA report identifies a 24-inch CMP emergency overflow pipe" from Primary 1 to Secondary 1.
This spillway is shown to be above the peak water surface elevation and not used in the evaluation.

« Available aerial photographs suggest runoff from the coal storage area, and plant site discharge into
the NE Bottom Ash Area. The NPDES permit identifies the NPDES discharge point 002 as receiving
runoff from 15,000 square feet (about 0.34 acres) of the plant site. Golder assumes the remaining
plant area (about 35 acres not including the coal storage area) discharge through the only other
designated external NPDES point 001. Discharge from the remaining watershed area is divided,
based on physical location, between the Final Settling Pond and the flume.

» The NPDES application specifies a typical waste flow through the system of about 9 million gallons per
day (about 0.5 cfs). This value is insignificant to the expected peak storm inflow rate to the Final
Settling Pond of about 120 cfs. Golder assumes waste inflows will equal pump discharge throughout
the duration of any storm event and thus has ignored both waste inflow and pump discharge.

3.1 Watershed Areas and Curve Numbers (CN)
An area-weighted curve number was estimated for watersheds containing multiple land uses. Water surface was

assumed to have a curve number of 100 indicating no initial abstraction, depression storage, or infiltration losses.

The EPA SWMM model uses a kinematic wave approach for watershed routing and runoff computations that is
based on the watershed width. For watersheds containing only reservoir surface, a width (W) = (area x 43560)
was used to simulate a travel length of about 1 foot resulting in near instantaneous runoff as is expected for direct
rainfall.

The coal pile is assumed to be equivilant to a newly graded surface and hydrologic soil group (HSG) A with high
infiltration potential as defined in the NRCS TR-55 report.

The impervious areas of the plant site are assume to be equivilant to a gravel surface and HSG A.

Two inches of surface storage is assumed for both the coal pile and plant area that collects in low-lying areas with
out discharge.

\\lan1-s-fs1-vm\Projects\12x-Projects\12388898 NIPSCO MCGS Geotech Investigation\200 Reports\202 Spill Way Hydraulic Evaluation\NIPSCO MCGS HH Verl.xlsm
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WATERSHED PARAMETERS
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Watersheds Pervious Area  Water/Imp.  Area Total Width

CN (acres) (acres) Area CN (feet)
Primary 1 (P1) 100 5.85 5.85 100|f 254,800
Secondary 1 (S1) 80 1.33 100 0.2 1.53 83 700
Primary 2 (P2) 100 3.45 3.45 100|| 150,200
Secondary 2 (S2) 80 0.55 100 0.2 0.75 85 500
BAA-SW 90 3.46 100 1.41 4.87 93 300
BAA-NE 100 1.79 1.79 100 77,900
Coal Pile 77 22.7 22.7 77 600
Plant 76 7 98 8 15.0 88 700
Final Settling (FSP) 100 10.32 10.32 100| 449,500

3.2 Reservoir Stage-Areas

Reservoir stage-areas were approximated from the available information. Areas below existing solids/water
surfaces were extrapolated based on the design surface slopes identified in the 1972 design drawings.

Primary 1 Pond (P1)

Elevation  Stage Area

(feet-msl)  (feet) (acres) (sq.feet)
590 0 1.11 48,400
595 5 1.44 62,700
600 10 1.80 78,400
605 15 2.18 95,000
608 18 2.42| 105,400
609 19 2.77| 120,700

Primary 2 Pond (P2)

Elevation  Stage Area

(feet-msl)  (feet) (acres) (sq.feet)
590 0 1.51 65,800
595 5 1.84 80,200
600 10 2.20 95,800
604 14 2.50| 109,000
606 16 2.71| 118,000
608 18 2.92| 127,000
609 19 3.07| 134,000

Secondary 1 Pond (S1)

Elevation Stage Area
(feet-msl)  (feet) (acres) (sg.feet)
587 0 0.20 8,710
593.6 6.6 0.20 8,710|Piles
597 10 0.34 14,800
600 13 0.49 21,300
605 18 0.80 34,800
609 22 1.11 48,400
Secondary 2 Pond (S2)
Elevation Stage Area
(feet-msl)  (feet) (acres) (sq.feet)
586 0 0.2 8710
596.7 10.7 0.2 8710|Piles
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Date: 07/23/2012 Made By: MTC

Project No.: 12388898 Checked By: JCD

Subject US EPA SWMM Model and Results Reviewed By: MF

Project Short Title:  NIPSCO/Geo Invest/Michigan City/IN

Bottom Ash Area (BAA-SW) Bottom Ash Area (BAA-NE)

Elevation  Stage Area Elevation Stage Area
(feet-msl)  (feet) (acres) (sq.feet) (feet-msl)  (feet) (acres) (sq.feet)
587 0 0 0 588 0 0 0
589 2 0.22 9580 589 1 0.39 17000
590 3 0.41 17900 590 2 0.66 28700
591 4 0.68 29600 591 3 0.91 39600
592 5 0.94 40900 592 4 0.94 40900
'- 593 6 1.24 54000 593 5 2.10 91500
z 594 7 1.41 61400 595 7 2.50] 108900
m Final Settling Pond (FSP)
E Elevation  Stage Area
(feet-msl)  (feet) (acres) (sq.feet)
:‘ 580 0 6.65| 289,700
U, 585 5 7.48| 325,800
588 8 7.99| 348,000
o 590 10 9.54] 415,600
n 590.7 10.7 9.97| 434,300(Piles
m 3.3 Reservoir Elevation Data
POND ELEVATION (feet-msl)
> P1 S1 P2 S2 BAA-SW BAA-NE FSP
= Bottom of Pond (feet-msl) =| 590.0 587.0 590.0 586.0 587.0 588.0 580.0
: Decant Elevation (feet-msl) =[ 602.9 588.8 602.9 588.1 587.7 588.5 585.7
Top of Dam (feet-msl) =| 609.2 604.3 609.3 595.00 593.3 591.0 590.7
U POND STAGE (feet)
m Initial Depth (feet) = 12.9 1.8 12.9 2.1 0.7 0.5 5.7
q Maximum Depth (feet) = 19.2 17.3 19.3 9.0 6.3 3.0 10.7
q 3.4 Spillway Weirs
n P1 P2 BAA-NE
Type =[ Riser Riser Overtopping
Ll Weir Elevation = 602.9 602.9 591.0
Weir Height (feet) = 6.3 6.4 0.0
m Inlet Offset (feet) =| 12.9 12.9 3.0
Weir Length (feet) =| 3.33 3.33 70
:‘ Side Slope (h:1v) = 0 0 45
Discharge Coefficient = 3.1 3.1 3.1

Because the northeast Bottom Ash Area was found to have significant overtopping potential, overtopping flow was
considered to gage the full impact on the receiving reservoir, the Final Settling Pond.
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Associates CALCULATIONS
Date: 07/23/2012 Made By: MTC

Project No.: 12388898 Checked By: JCD

Subject US EPA SWMM Model and Results Reviewed By: MF

Project Short Title:  NIPSCO/Geo Invest/Michigan City/IN

3.5 Culvert Data

CULVERT/SPILLWAY DATA

C-1* C-2 C-3 C-4 C-5 C-6 C-7 C-8
Inlet Pond = P1 S1 P2 S2 BAA-SW | BAA-NE FSP FSP
Inlet Inv. (feet-msl) =| 591.0 588.8 590.0 588.1 587.7 588.5 586.9 586.9
Inlet Depth (feet) = 1.0 1.8 0.0 2.1 0.7 0.5 6.9 6.9
Outlet Pond = S1 FSP S2 FSP FSP FSP Discharge | Discharge
Outlet Inv. (feet-msl) =] 590.0 582.0 589.0 582.0 587.0 588.4 586.1 586.1
Outlet Depth (feet) = 3.0 2.0 3.0 2.0 7.0 8.4 NA NA
Length (feet) = 180 1010 120 200 70 40 90 90
Diameter (feet) = 2 2 2 2 1 1 2 2
Manning's (n) =[ 0.024 0.024 0.024 0.024 0.012 0.012 0.012 0.012
Additional Loss Coef = 0.2 0.8 0.2 0.2
1-bend | 4-bends 1-bend 1-bend

* The inlet of the second spillway from P1 is located above the expected peak stage and not included here.

4.0 RESULTS OF ROUTING

POND ELEVATION (feet-msl)

P1 S1 P2 S2 BAA-SW BAA-NE FSP*

Top of Dam 609.20 604.30 609.30 595.00 593.00 591.00 590.70
Initial Stage 602.90 588.80 602.90 588.10 587.70 588.50 585.70

Rainfall

(inches) PEAK FLOOD ELEVATION (feet-msl)
1-Year 1.66 603.13 589.28 603.03 588.32 588.20 588.93 586.09
10-Year 3.10 603.31 589.58 603.13 588.44 588.88 589.18 586.51
100-Year 5.07 603.54 589.98 603.25 588.61 589.93 590.57 587.37
1,000-Yr 7.69 603.82 592.05 603.42 588.81 590.95 592.11 588.19
50%-PMP 12.90 604.35 597.84 603.72 590.27 592.54 592.36 589.84

FREEBOARD (feet)

1-Year 1.66 6.07 15.02 6.27 6.68 4.80 2.07 4.61
10-Year 3.10 5.89 14.72 6.17 6.56 4.12 1.82 4.19
100-Year 5.07 5.66 14.32 6.05 6.39 3.07 0.43 3.33
1,000-Yr 7.69 5.38 12.25 5.88 6.19 2.05 -1.11 2.51
50%-PMP 12.90 4.85 6.46 5.58 4.73 0.46 ** 0.86

* Containment from the FSP would be lost after overtopping the sheet pile wall located on the northeast side
between the pond and the flume located at a crest elevation of 590.7 feet-msl. However, overtopping of the
perimeter road (thereby limiting access around the pond) would occur at about elevation 588.6 feet-msl).

** Not evaluated because peak stage is above the specified stage-area rating curve.
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EXECUTIVE SUMMARY

This report provides a summary of the recent geotechnical engineering assessments at the Northern
Indiana Public Service Company (NIPSCO) Michigan City Generating Station (MCGS) located in
Michigan City, Indiana. The engineering analyses were completed in part due to questions contained in a
recent draft Environmental Protection Agency (EPA) funded site inspection report dated 29 March 2012.
Specifically, this report describes the analyses that were performed to assess slope stability of several

embankments and steel sheet piling around multiple hydraulic structures.

A geotechnical investigation was performed prior to completing the analyses to provide current geologic
information for the various structures in question. A conventional hollow stem auger (HSA) drilling
program was completed in late June and early July, 2012, at six of the hydraulic structures. A total of 12

HSA borings were advanced in and around several of the embankments at the MCGS, (the site).

The subsurface conditions encountered during this investigation are generally consistent with information
available from previous historic geotechnical information at the site. Subsurface conditions consist of
dense Sand and Silty Sand underlain by a medium stiff to stiff Silty Clay with alternating layers of Sand
and Silty Clay to the depth of the exploration. Embankment fill is consistently loose to medium dense
Sand overlying medium dense Ash fill. Several borings indicate less dense zones, and some of the
borings encountered fine grained material in localized zones typically at depths below the base of the

constructed embankments.

Geotechnical models of the embankments and embankment foundations were developed based on the
conditions inferred from the geotechnical investigation. Slope stability analyses were performed on the
modeled slopes using Slide software. The analyses were performed in general accordance with Indiana
Department of Natural Resources, Division of Water guidelines. The analyses results indicate acceptable
factors of safety for all cases considered when evaluated with respect to US Army Corps of Engineers

criteria for the types of analyses and loading conditions evaluated.

The geotechnical models of the embankments were also used to analyze the existing sheet pile walls
along the western boundary of the hydraulic structures and the sheet pile walls of the secondary settling
basins. Specifically the structural capacity of the walls was assessed and compared to the anticipated
existing applied forces to determine if adequate wall sections/depths exist. Based on the exposed
sheeting heights and sheet pile section properties obtained from the construction drawings available, the
existing walls have adequate capacity to resist the anticipated loads. Additionally, as analyzed, the walls
are stable from a global rotational perspective. Both the wall structural capacity and overall stability are
based on the assumption that no additional forces are applied to the walls and that the site conditions

don't vary from what was provided on the construction drawings and assumptions outlined within this
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The embankments and walls should be routinely inspected as a part of an overall operation and

maintenance plan.
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1.0 INTRODUCTION

The Michigan City Generating Station (MCGS) is located in Northern Indiana along Lake Michigan in
LaPorte County as shown on Figure 1. Golder Associates Inc. (Golder) and subcontractor, Earth
Exploration Inc. of Niles, Michigan (Earth Explorations) performed a geotechnical investigation at the site
from June 26, 2011 through July 3, 2011. Earth Explorations performed hollow stem auger (HSA) borings
at 12 locations and installed Casagrande type standpipe piezometers at 6 of these locations. The work
was performed to obtain geotechnical and hydrogeologic data for assessing the stability of the

embankments and steel sheet pile walls. Borehole locations were surveyed by Golder personnel.

The HSA borings were advanced around the Final Settling Pond (FSP), Primary Settling Basin No. 1
(Primary No. 1), Primary Settling Basin No. 2 (Primary No. 2), Secondary Settling Basin No. 1 (Secondary
No. 1), Secondary Settling Basin No. 2 (Secondary No. 2), and the Bottom Ash Area (BAA).

Figure 2 shows the current geotechnical exploratory borehole locations on an overall plan view of the site.

The geotechnical investigation, slope stability analyses and sheet pile wall analyses described in this
report have been performed to assess the stability of the hydraulic structures and the steel sheet pile

walls.
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2.0 SOURCES OF INFORMATION

2.1  Historical Geotechnical Borings

NIPSCO provided Golder geotechnical data from historic hydrogeologic and geotechnical investigation
reports completed at the site by others. Numerous boring logs were available from the reports including
results from the initial 1970s facility design/construction efforts in areas that are near the current
investigation. The available boring logs are included in Appendix A. Not all information on the boring
logs, or boring log locations are clearly legible on these historic logs. Note also that the borings from the
1970s were all advanced from the original ground surface elevations at some locations where there are
now embankments or where other earthwork has been performed. The collar elevations indicated on the

historic logs may not correspond to the existing ground elevation at those historic boring locations.

2.2  Historical Drawings

NIPSCO provided Golder with various applicable Sargent & Lundy construction drawings from the initial
facility design/construction in the 1970s. These drawings were utilized in the planning of the geotechnical
investigation, slope stability analyses and sheet pile wall analyses. Applicable, available drawings are

included for reference in Appendix B.
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3.0 SITE GEOLOGY

The Michigan City Generating Station is underlain by more than 200 feet of unconsolidated glacial and
lacustrine sediments. Borings have been drilled on the site by Sargent and Lundy prior to 1970 and by
Golder in June and July 2012. The twelve borings drilled by Golder have a median depth of 50 feet below
grade, with three borings drilled to a maximum of 75 feet below grade. The Sargent and Lundy borings
were generally deeper, with a median depth of around 150 feet below grade, and one boring to 256 feet
below grade (13 feet into limestone bedrock). Boring logs from these investigations are provided in

Appendix A.

The MCGS site is located near the eastern end of the physiographic region of Indiana known as the
Calumet Lacustrine Plain. The plain is topographically-low region bordering Lake Michigan, and is a
remnant of the Lake Chicago stage of the Wisconsinan glaciations. The geology of the plain is
characterized by complex clay, sand, and silt deposits, ranging from ground moraines to aeolian sand and

silt, as the shoreline of glacial Lake Chicago moved with its rising and falling stage.

The set of borings drilled at the MCGS property are consistent with regional geology. The soil sequence is
dominated by massive, very stiff silt and clay, but contains numerous lenses of fine and/or silty sand
particularly in the uppermost 50 feet. Additionally, the presence of thin lenses of ash, and trace amounts
of ash mixed with sand in the uppermost 20 to 40 feet suggests some excavation and re-grading of

shallow soils has occurred. The groundwater table is between 5 and 25 feet below grade.

The United States Department of Agriculture (USDA) soil survey of the site and surrounding areas
identified the major surficial soil components as the Oakuville fine sand (elevation 570-950 feet) and
Morocco loamy sand (elevation 600-800 feet). The Oakville unit is described as having a fine sand layer
from the surface to 60 inches in depth. The Morocco unit is described as having a loamy sand layer from
the surface to a depth of 9 inches, with a bottom layer of sand. For each of the soil units, the confining
layer is listed at a depth greater than 80 inches. The most limiting saturated hydraulic conductivity for the
soils ranges from high to very high. (USDA Web Soil Survey and National Cooperative Soil Survey,
Version 11, September 22, 2010).

The area around the site is suburban and industrial, and the near surface is known to have been

reworked. Significant areas of the site have fill indicated in the borings.
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4.0 FIELD EXPLORATION

Golder completed a field investigation program including drilling and surveying at the site. Drilling
operations were completed by Earth Exploration using a track mounted CME 55 and a truck mounted
CME 75 drill rigs equipped with automatic drop hammers. Golder provided onsite geotechnical
engineering oversight during drilling. Soil samples were obtained using Standard Penetration Test (SPT)
split spoon samplers as well as thin walled Shelby Tubes. Soil samples collected were taken to Golder's
Lansing Laboratory for testing. Samples will be retained for 90 days after issuance of the final report at

which time they will be discarded unless NIPSCO directs otherwise.

A site survey was also completed by Golder in late June early July of 2012. The purpose of the survey
was to obtain actual site elevations at the locations in question for use in the analyses. A Nikon Total
Station DTM-322 was used for these elevation checks. Existing monitoring well locations and elevations

were used as benchmarks for this work. Elevation and coordinate data is included in Appendix C.

4.1 Hollow Stem Auger Borings

The HSA borings were advanced at twelve locations around the hydraulic structures as shown on Figure
2. Borings were drilled vertically with standard penetration testing (SPT) within the HSA's at regular
intervals. The hollow stem auger borings were used for retrieval of soil samples for visual and manual
assessment. Select samples were also tested in Golder's Lansing, Ml laboratory for more thorough
classification. The HSA holes were ultimately used to install shallow standpipe piezometers for

measuring groundwater levels.

The elevation of the collar of each probe was surveyed for location and elevation by Golder personnel.
Elevations of strata and relative depths of changes in interpreted strata as described herein are
approximate. The boring logs generated from the borings are included in Appendix A. A summary of the

HSA borings performed at the site is included in Table 1 below.
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Table 1: Summary of HSA Borings

Boring Collar

Borin Date Boring Elevation
X Depth Angle Comments/ Locations
Number | Performed (feet above
(feet)
msl)
BH-1 6.26.2012 50 609.40 Vertical Secondary No. 1
Embankment Crest
BH-2 6.26.2012 50 601.38 Vertical Secondary No. 1
Embankment
BH-3 6.27.2012 75 609.73 Vertical Primary No. 1 Embankment
Crest
BH-4 6.26.2012 40 609.35 Vertical Primary No. 1 Embankment

Crest, Screen Tip 22’ bgs

Embankment between
BH-5 6.27.2012 50 609.40 Vertical Primary No. 2 and Secondary
No. 2, Screen Tip 25’ bgs

Primary No. 2 Embankment

BH-6 | 6.28.2012 50 609.61 Vertical Croct. Seroen Tip 25 e
BH-7 | 6.27.2012 40 609.39 Vertical Primary No. 2 Embankment
Crest

BH-8 | 7.2-3.2012 75 588.66 Vertical FSP Embankment, Screen
Tip 15’ bgs

BH-9 7.2.2012 50 589.62 Vertical FSP Embankment

BH-10 | 6.29/7.2.2012 75 592.71 Vertical FSP Embankment, Screen
Tip 15’ bgs

BH-11 | 6.28.2012 30 594.86 Vertical Embankment between FSP

and BAA
BH-12 | 6.28.2012 40 595.41 Vertical Adjacent to Secondary No. 2,

Screen Tip 12’ bgs

For discussion purposes in this report, the subsurface conditions indicated by the HSA borings are
grouped by hydraulic facility, and interpreted subsurface conditions at each of these facilities are
described in the following sections. The interpreted conditions are based on the combined results of the

current investigation and the historic geotechnical borings in descending order of precedence.

4.2  Primary Settling Basin No. 1 (Primary No. 1)

Primary No. 1 is formed by an above grade embankment that is approximately 14 feet high on the outside
(Lake Michigan side, from top of existing sheet pile) and approximately 19 feet high on the inside. Both
upstream and downstream slopes are approximately 2.5 horizontal to 1 vertical (2.5H:1V). The crest is at
approximately elevation 609.5 ft mean sea level (msl). Normal water level is not shown on the historic

construction drawings. Along the south/southwest perimeter, the impoundment is incised and the
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surrounding ground is the impoundment crest. The embankment increases in height towards the north

along the east perimeter. The surrounding ground varies from approximately elevation 605.9 ft msl to
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603.8 ft msl. The northwest embankment slopes toward Lake Michigan and the northeast embankment is
shared with Secondary No. 1. A typical embankment cross section of Primary No. 1 is shown on Sargent

& Lundy Construction Drawing B-478 in Appendix B.

HSA boreholes, BH-3 and BH-4 were advanced from the center of the crest of the south and west
embankments of Primary No. 1. Boreholes BH-1 and BH-2 were located just downstream of the north
embankment that is shared with Secondary No.1. The collar elevation of these holes range from

approximately 601.4 ft msl to 609.8 ft msl based on recent survey data, which is included in Appendix C.

These boreholes indicate the subsurface material consists of dense to very dense Slag and Sand from
ground surface to approximately 1 foot below ground surface (bgs). Beneath the Slag is a loose to
medium dense Sand to approximately 22 feet bgs. In BH-4 along the south perimeter, a 5 ft to 6ft thick
layer of soft fine Sandy Silt to Silty Clay (possible fill material) is indicated. A dense to very dense layer of
fine to medium Sand was encountered in BH-1 and BH-2 to 40 ft bgs (approximate elevation of 570 ft
msl) where a 5 to 10 ft thick layer of stiff Silty Clay was encountered. Immediately below the Silty Clay a
dense layer of medium Sand as indicated by BH-3 to a depth of 73 ft bgs where another layer of stiff Silty

Clay was encountered.

During drilling groundwater levels along the east and south embankment crests are approximately 18 feet
bgs in both BH-1 and 4. In BH-3, located on the west embankment, groundwater was noted at 28 feet

bgs.

4.3 Primary Settling Basin No. 2 (Primary No. 2)

Primary No. 2 is formed by an above grade embankment that is approximately 14 feet high on the outside
and approximately 20 feet high on the inside. Both upstream and downstream slopes are approximately
2.5H:1V.The crest is at approximate elevation 609 ft msl, normal high water level is not evident on the
construction drawings. The surrounding ground varies from approximately 596 ft to 602 ft msl. A typical
embankment cross section of Primary No. 2 is shown on Sargent & Lundy Construction Drawing B-478 in

Appendix B. The typical section for Primary No. 2 is similar to the typical section for Primary No. 1.

HSA boreholes BH-5, BH-6 and BH-7 were advanced 50 feet, 50 feet, and 40 feet, respectively from near
the center of the crest of the west, north and east embankments of Primary No. 2. The collar elevations
of these probes are 609.4 ft above msl at BH-5, 609.6 ft above msl at BH-6 and 609.4 ft above msl| at BH-
7 based on recent survey data. BH-10, BH-11 and BH-12 were also advanced downstream of the north
embankment. The collar elevations of these borings are 592.7, 594.9 and 595.4 ft above msl,

respectively.
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These boreholes indicate the subsurface material consists of dense to very dense Slag and Sand from
ground surface to approximately 1 ft bgs. Immediately below this upper layer there is an approximate 35
ft thick layer of loose to medium dense Sand. Borings BH-5, BH-6, BH-7 indicate that below the upper
sand layer is a 2.5 ft to 5 ft thick layer of dense to very dense black Ash. Below this ash layer, is a layer
of dense to very dense Sand as indicated in BH-5, BH-7 and BH-11. BH-6 indicates a medium stiff Clay
layer to the end of the boring at 50 ft bgs or approximately elevation 560 ft above msl. BH-10 indicates
that the Clay later extends to approximately elevation 535 ft above msl 75 feet below the embankment

crest.

During drilling groundwater levels along the north embankment were 8.5 ft bgs in BH-5. Along the west
embankment, groundwater levels were 18 ft bgs in BH-6 and along the east embankment, groundwater

levels were 11.5 ft bgs.

4.4  Secondary Settling Basin No. 1 (Secondary No. 1)

Secondary No. 1 is formed by a 4-sided, steel sheet pile wall that reportedly is 30 feet in depth. A soil
embankment extends upward from 1 foot below the top of the sheet pile to approximately 16 feet above
the sheet pile at a 2.5H:1V slope. The top of the sheet pile is at approximately elevation 594 ft msl. The
embankment crest is at elevation 609 ft msl. Normal high water level is not evident on historic
construction drawings. The surrounding ground is at approximately elevation 604 ft msl around the south
and west sides. Primary No 1 exists adjacent to the south and Primary No. 2 is adjacent to the north. A
typical embankment cross section of the north and south sides of Secondary No. 2 is shown on Sargent &

Lundy Construction Drawing B-478 in Appendix B.

Boreholes BH-1 and BH-2 were advanced 50 feet from the centers of the west and east embankments of
Secondary No. 1. The collar elevations of these probes are 609.4 and 601.4 ft msl respectively based on
recent survey data. These probes indicate the subsurface material consists of dense to very dense Slag
and Sand from ground surface to 1 ft bgs which is underlain by a loose to medium dense Sand to
approximately 33 ft bgs. Below the Sand is a thin layer of fine Sandy Silt. A medium dense Sand
continues below the thin Sandy Silt to approximately 40 ft bgs. Beneath the medium dense Sand is

medium stiff to stiff Silty Clay to the end of the advancements.

From the embankment crest, the groundwater level was observed at 18 feet bgs in borehole BH-1 and at
19 feet bgs at BH-2.

45 Secondary Settling Basin No. 2 (Secondary No. 2)
Secondary No. 2 is formed by a 4-sided, steel sheet pile wall that reportedly is 36 feet in depth. Along the
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southwest side of the basin, a soil embankment extends upward from approximately 1 foot below the top

of the sheet pile to approximately 13 feet above the sheet pile at a 2.5H:1V slope. On the remaining
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sides, the sheet pile wall extends approximately 1.5 ft to 2 ft above the surrounding grade. The normal
high water level is not evident on historic construction drawings. The top of the sheet pile wall is at
approximately elevation 596.7 ft. above msl. The surrounding ground is at approximately elevation 595 ft
msl around the north, west and east sides. Primary No. 2 exists adjacent to the southwest and the BAA is
adjacent to the northeast. A typical embankment cross section of Secondary No. 2 is shown on Sargent

& Lundy Construction Drawing B-479 in Appendix B.

Borehole BH-12 was advanced to 40 feet and located adjacent to the sheet pile wall on the east side of
the basin. BH-5 was advanced 50 feet from the top of the embankment crest along the southwest side of
the basin and BH-11 was advanced 30 feet from the adjacent crest of the FSP. The collar elevations of
these borings are 595.4 ft, 609.4 ft and 594.9 ft msl respectively based on recent survey data. These
boreholes indicate the subsurface material consists of dense to very dense Slag and Sand to from ground
surface to approximately 1 ft bgs. Immediately below this upper layer there is an approximate 18 ft thick
layer of loose to medium dense Sand. Borings BH-5 and BH-11 indicate that below the upper sand layer
is a 1.5 ft to 5 ft thick layer of dense to very dense black Ash. Below this ash layer, is a layer of dense to
very dense Sand as indicated in BH-5 and BH-11. A medium stiff to stiff Silty Clay is encountered at

approximately 30 ft bgs as indicated in BH-11.

During drilling groundwater was encountered at approximately 5.5 feet bgs and 3.5 feet bgs at boreholes
BH-11 and BH-12 respectively.

4.6  Final Settling Pond (FSP)

The FSP is formed by an embankment that extends below grade and is approximately 25 ft in depth. The
top of the embankment is the access roadway at approximate elevation 591 ft above msl. Along the
northwest side of the crest is a steel sheet pile wall that is reportedly 42 feet in depth, based on historical
drawings. Along the southeast side of the basin is a common embankment with the Bottom Ash Area.
The normal high water level is not evident on historic record drawings. The top of the sheet pile wall is at
approximately elevation 596 ft. above msl. A typical embankment cross section of the FSP is shown on
Sargent & Lundy Construction Drawing B-479 in Appendix B.

Boreholes BH-8, BH-9 and BH-10 were advanced 75 feet, 50 feet and 75 feet, respectively, in the center
of the west embankment crest. BH-11 was advanced 30 feet from the FSP/BAA common embankment
crest. The collar elevations of these borings are 588.7 ft, 589.6 ft and 592.7 ft msl respectively based on
recent survey data. These boreholes indicate the subsurface material consists of dense to very dense
Slag and Sand to from ground surface to approximately 1 ft bgs. Immediately below this upper layer

there is an approximate 28 ft to 33 ft thick layer of loose to medium dense Sand. Below the sand layer, is
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a layer of stiff Clay with alternating layers of silt and sand to the bottom of the advancements.
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During drilling groundwater levels were observed at 3 ft bgs at BH-8 and BH-9 and 5 ft bgs at BH-10.

4.7 Bottom Ash Area (BAA)

The BAA slopes toward the FSP from ground surface to a common embankment that is shared with the
FSP along the northwest side. This embankment has a maximum height of 2 feet. Secondary No. 2 is
adjacent to the south. A typical embankment cross section of the BAA is shown on Sargent & Lundy

Construction Drawing B-479 in Appendix B.

BH-11 was advanced 30 feet bgs from the center of the embankment and BH-12 was advanced 40 feet
bgs in the roadway to the south of the BAA. These boreholes indicate the subsurface material consists of
dense to very dense Slag and Sand from ground surface to approximately 1 ft bgs. Immediately below
this upper layer there is an approximate 18 ft thick layer of loose to medium dense Sand. Boring BH-11
indicates that below the upper sand layer is a 1.5 ft thick layer of dense to very dense black Ash. Below
this ash layer, is a layer of dense to very dense Sand. A medium stiff to stiff Silty Clay is encountered at

approximately 30 ft bgs as indicated in BH-11.

During drilling, groundwater levels were observed at 5.5 ft bgs as observed in BH-11.
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5.0 LABORATORY TESTING

During HSA drilling, which included standard penetration testing, samples were retrieved from the split
spoon sampler for subsequent laboratory testing. The samples were stored in jars and transported to
Golder’s Lansing, Michigan geotechnical laboratory for testing. Samples were selected for testing based
on their visual character, location along the borehole, and distribution around the facility. Additionally,
undisturbed soil samples of fine grained material were collected with thin walled Shelby Tube samplers.
One Shelby Tube sample was sent to Golder's Atlanta, Georgia geotechnical laboratory for triaxial
testing.

Moisture content, grain size analyses, Unified Soil Classification System (USCS) classifications, Atterberg
limits testing, and triaxial testing were performed in the laboratory. In total, 75 samples were tested for at
least one of these parameters. A summary of the laboratory test data, laboratory test data sheets,
including the plotted grain size curves are included in Appendix D. A summary of the test data, grouped

by relative geologic model layer is presented in Table 2 below.

Table 2: Laboratory Test Data Summary

. Internal Friction
Moisture Content (%) U.SCS . Cohesion (c?), Angle (¢"),
. Classification (psf)

Material (degrees)
Loose to 2.9 (ab ter table)#
Compact Poorly - J (above waler table
Graded Sand Fill 19 - 39 (below water table) SP, SM# NA#H NA#
Medium Dense
Bottom Ash Fill 174 SWH NA# NA#
Dense to Very
Dense, Fine to 16 - 234 SP-SC, SP, NAH NA#
Medium Sand SW#
Native Clay 13 to 204 CL# 704 30#

The test results indicate a relatively uniform deposit of poorly graded, medium Sand with typically less
than 10 percent fines. The material is variously classified as a Poorly Graded Sand with little or no fines
(SP); a “SP-SC” or “SP-SM” which are borderline classifications used for materials with between 5
percent and 12 percent fines. Test results also indicate a deposit of fine grained soils classified as Silty
Clay (CL). The frequency of particular material types indicated on the attached laboratory data sheets is
not necessarily indicative of the relative frequency or amount of material types encountered in the field.
Individual samples were specifically selected for testing based on visual and manual assessment, and
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samples exhibiting non-typical and apparent borderline characteristics are preferentially selected for

laboratory testing.

The measured water contents in the granular soil ranged from approximately 2 percent to 38 percent. In
the fine grained soils, the measured water contents ranged from approximately 13 percent to 20 percent.
The distribution of water content with depth indicates with reasonable certainty where the water table is in
the field. Laboratory samples consistently show lower water contents in samples from the upper portions

of holes, and higher water contents in samples from the lower portions.
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6.0 INTERPRETED CONDITIONS AND GEOTECHNCIAL MODELS
Based on the current and historic subsurface information, generalized geologic cross sections were
developed for each area planned for analysis. This information was utilized along with insitu and

laboratory testing to develop geotechnical models for the slope stability and sheet pile wall analyses.

6.1 Primary Settling Basin No. 1

The HSA borings located around Primary No. 1 indicate the embankment consists of compacted fine
sand fill, with a thin layer of Sandy Silt immediately below the embankment. Below the Sandy Silt is a
medium dense to dense layer of Sand underlain with a 5 ft to 6 ft thick layer of stiff Silty Clay. Another

Sand layer is below the Silty Clay with a second layer of Silty Clay to the bottom of the advancements.

Low blow counts in the borings suggest the presence of a looser layer of sand at or just below
groundwater levels. It is possible that these lower blow counts do not represent the true density of the
soil as there is some possibility that “quick” conditions developed at the bottom of the drill holes during
drilling and sampling. However, lower strength values have been assessed in this area to account for any

possible variability. Figure 3 below shows the interpreted geotechnical model for Primary No. 1.

DENSE TO VERY
DENSE SAND AND
GRAVEL/SLAG SANDY SILT

LOOSE TO COMPACT (MEDIUM
DENSED> POORLY GRADED
SAND

LAKE MICHIGAN DENSE TO WERY DENSE,

FINE TO MEDIUM SAND

STIFF TO VERY
STIFF SILTY
CLAY

DENSE TO VERY
DENSE, FINE TO
MEDIUM SAND

SHEET PILE WALL

Figure 3 — Geotechnical Model of Primary No. 1 Embankment

Material properties of each of the modeled layers are included in Table 3 below. These properties are

based on the geotechnical investigation, associated laboratory testing and empirical correlations to
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Table 3: Geotechnical Model Material Properties
Internal Dry Saturated | Undrained .
. Friction Peal§ Unit Unit Shear Layer Hydraulhg
Material Cohesion . . Thick- Conductivity
Angle (psf) Weight Weight Strength ness (ft) (cm/s)
(deg.) (pcf) (pcf) (psf)
Loose to
Medium 33 0 100 110 NA Varies 1x10°
Dense Fill
(SP)
Large
Limestone 45 0 140 145 NA Varies 100
Riprap
8-inch 45 0 140 145 NA 1 100
Riprap
Crushed
Blast 40 0 120 130 NA Varies 1
Furnace
Slag
Medium
Dense . 3
Bottom Ash 35 0 100 110 NA Varies 1x10
Fill
Loose Silty 30 0 100 120 NA Varies 1x10°
Sand
Medium to
Very Stiff 30 70 116 136 750 — 2500 | Varies 1x10°
Clay
Native Sand . -3
(SW) 40 0 110 120 NA Varies 1x10

6.2 Primary Settling Basin No. 2

The HSA holes around Primary No. 2 indicate variable conditions from both the standpoint of material

variability with depth at a given location and differences in materials from location to location. To develop

the geotechnical model, in general, lower strength materials were inferred where variations were noted in

the exploration. The probes at Primary No. 2 indicate loose to medium dense sand in the embankment. A

layer of dense to very dense Ash is shown below the sand and below that a dense to very dense sand. A

medium stiff clay layer underlies the sand. Figure 4 below shows the Primary No. 2 geotechnical model.
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DENSE TO VERY

DENSE SAND AND
LOOSE TO COMPACT (MEDIUM  CpavEL/SLAG

DENSE) POORLY GRADED
SAND

DENSE TO VERY DENSE BLACK ASH/SLAG
DENSE TO VERY DENSE, FINE TO MEDIUM SAND

PRIMARY SETTLING BASIN No. 2

LAKE MICHIGAN

SHEET PILE WALL

MEDIUM STIFF SILTY CLAY

Figure 4. Geotechnical Model at Primary No. 2

Material properties for these modeled layers are included in Table 2.

6.3 Secondary Settling Basin No. 1
The boreholes in the Secondary No. 1 embankment indicate relatively uniform and loose to medium

dense granular material to approximately 40 feet bgs where medium stiff to stiff silty clay is encountered.

Figure 5 shows the geotechnical model for Secondary No. 1.

DENSE T0 SECONDARY
VERY DENSE
LOOSE TO COMPACT SAND AND SETTLING BASIN
(MEDIUM DENSE) CRAVEL /SLAG No. 2
POORLY GRADED SAND SANDY SILT

LAKE MICHIGAN

MEDIUM STIFF, ¢

Figure 5: Geotechnical Model at Secondary No. 1
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6.4  Secondary Settling Basin No. 2

The boreholes advanced around Secondary No. 2 suggest relatively uniform and loose to medium dense
granular materials underlain by a layer of dense ash followed by a dense to very dense sand and finally
stiff silty clay, in a similar manner to the conditions found at the adjacent Primary No. 2. Figure 6 below

illustrates the model.

DENSE TO
VERY DENSE LOOSE TO COMPACT

PRIMARY SAND AND (MEDIUM DENSE> POORLY

SETTLING GRAVEL/SLAG GRADED SAND

BASIN No

c SECONDARY

SETTLING
BASIN No. 2

DENSE TO VERY DENSE,
FINE TO MEDIUM SAND

STIFF SILTY CLAY

SHEET PILE WALL

Figure 6: Geotechnical Model at Secondary No. 2

6.5 Final Settling Pond
The boreholes advanced around the FSP suggest relatively uniform and loose to medium dense granular

materials underlain by a layer of stiff silty clay. Figure 7 below illustrates the model.
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DENSE TO VERY
DENSE SAND AND
GRAVEL/SLAG

FINAL SETTLING POND
LAKE MICHIGAN

4

SHEET PILE WALL

Figure 7. Geotechnical Model at the FSP

6.6 Bottom Ash Area

The BAA is generally formed with a bottom that slopes down from ground surface at its east side towards
the FSP where a 2 foot high embankment is shared along its north/northwest side with the FSP. The
BAA is primarily an incised structure. Depending on interpretation of survey data for surrounding ground,

the BAA is less than 5 ft deep at its deepest; therefore, no stability analyses were performed at the BAA.
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7.0 SLOPE STABILITY ANALYSES

Slope stability analyses were performed using ‘SLIDE'Version 6.018, a Rocscience software program
designed for analysis of slopes such as the embankment slopes at the RMSGS facility. SLIDE is a two-
dimensional slope stability program for evaluating the safety factor or probability of failure, of circular or
non-circular failure surfaces in soil or rock slopes. SLIDE analyzes the stability of multiple slip surfaces
using vertical slice limit equilibrium methods (e.g. Bishop, Janbu, Spencer, etc). Individual slip surfaces
can be analyzed, or search methods can be applied to locate the critical slip surface for a given slope.
The program also has the capacity to perform pseudo static seismic analyses with prescribed ground
acceleration. The search method was used for the analyses described in this report, and the reported
factors of safety (FoS) are the low FoS found from all individual analysis runs for each case.

Slope stability analyses were performed on the geotechnical model cross sections at five of the six
hydraulic structures under evaluation. While these structures are not regulated by the State of Indiana,
the specific analysis types are based on those described in the Indiana DNR, Division of Water General
Guidelines for New Dams and Improvements to Existing Dams in Indiana, 2001 Edition. For existing

dams, the specific analysis types are:

e Steady state seepage, full pool, downstream slope
e Steady state seepage, maximum pool, downstream slope
e Rapid drawdown, upstream slope; and

e Seismic (pseudo-static) with normal pool, steady state seepage, downstream slope

In addition to the specified analyses, a global analysis was performed for each structure. Full pool
elevations were not evident on historic drawings; therefore, existing water levels were used for analyses.
The steady state analyses were performed with the fully developed phreatic surface as indicated by the
site geotechnical investigation and as extrapolated based on inferred subsurface conditions. This
phreatic surface begins at the upstream water level, extends horizontally to the upstream side of the
embankment, then extends downward to near the elevation where the groundwater level was
encountered in exploratory holes in the downstream side of the embankment and then to the water level
of Lake Michigan. The inferred piezometric levels in each model are illustrated in Appendix E. Drained

shear strength parameters were used in the slope stability analyses for the material types.

In the rapid draw down analysis, the initial water level condition was assumed to be at normal pool
elevation, and the final water level condition was assumed to be at the toe of the embankment, i.e., the
pool is completely empty. This is a relatively severe loading condition as compared to that described in

the Indiana guidelines where the final level is assumed to be the invert of a drawdown pipe.
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A pseudo static seismic analysis was performed on the downstream slope of each section. The analyses
were performed with the same steady state, fully developed phreatic surface in the embankments as was
used in the initial three cases analyzed. The ground acceleration used in the seismic analysis was
0.1319g, which is the Maximum Considered Earthquake (MCE) ground motion of 0.2 second spectral
response, or the 2 percent exceedance in 50 years. The value of the acceleration was obtained from the
United States Geologic Survey (USGS) online seismic hazard tool, which provides such information for
any location in the United States. The zip code for the MCGS was used as the location of the site.
Contour intervals of this same seismic acceleration are included in Appendix D of the US Army Corps of
Engineers (USCOE) publication number: ER 1110-2-1806 titled Engineering and Design — Earthquake
Design and Evaluation for Civil Works Projects. This contour map, which illustrates the seismic
acceleration contours for the 0.2 sec spectral response and 2 percent probability of exceedance in 50
years is also included in Appendix D of this report. This map shows how the area of northwest Indiana is
a relatively low hazard area from the view point of seismic risk. The MCGS is in Risk Zone 1 in the ASCE
seismic risk categorization which is also illustrated in the USACOE publication referenced above. This is
the second lowest category in a five category system. This ASCE seismic risk map is also included in
Appendix E.

As previously indicated, analyses were performed for the four loading cases on representative cross
sections of each of the five embankments under consideration. Analyses were performed with circular
analyses. Planar analyses were also performed in the case of the FSP and Primary No. 1. The search
method of analysis was used, and several thousand trial surfaces for each case and each model were

run.

The results of the analyses indicate the embankments have adequate FoS given the strength parameters

used and the conditions analyzed.

A summary of the lowest calculated FoS for each case analyzed at the five structures is included in Table
4 below.
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Table 4: Slope Stability Analysis Results Summary

Primary No. 1
Case Factor of Safety
Steady Sate, Global (01A) 2.4
Steady State, Existing Pool (01B) 2.2
Rapid Drawdown Upstream Slope (01C) 1.8
Seismic, Existing Pool (01D) 15
Primary No. 2
Case Factor of Safety
Steady Sate, Global (02A) 1.9
Steady State, Existing Pool (02B) 2.2
Rapid Drawdown Upstream Slope (02C) 1.6
Seismic, Existing Pool (02D) 15

Secondary No. 1

Case Factor of Safety
Steady Sate, Global (03A) 2.6
Steady State, Existing Pool (03B) 2.1
Rapid Drawdown Upstream Slope (03C) 1.6
Seismic, Existing Pool (03D) 15

Secondary No. 2

Case Factor of Safety
Steady Sate, Global (04A) 1.8
Steady State, Existing Pool (04B) 2.1
Rapid Drawdown Upstream Slope (04C) 2.1
Seismic, Existing Pool (04D) 1.4

Final Settling Pond

Case Factor of Safety
Steady Sate, Global (05A) 3.1
Steady State, Existing Pool Upstream (05B) 1.8
Rapid Drawdown Upstream Slope (05C) 1.4
Seismic, Existing Pool Upstream (05D) 1.0

Models, input and output from the slope stability analyses are included in Appendix E. In the front of the
appendix, a summary of the analyses performed is presented. In the following subsections of the

appendix, analysis results are presented for each of the five structures analyzed.
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8.0 SHEET PILE WALL ANALYSES
The existing steel sheet pile walls were modeled with Shoring Suite V 8.12 using the subsurface
conditions and material properties previously described. Specifically, three different wall sections and
geometric configurations were analyzed including: Secondary No. 1 and 2 as well as Primary No. 2. The
secondary pond walls are rectangular structures that provide storage for some ash and process water.
The Primary No. 2 wall consists of two independent linear steel sheet pile structures spaced about 45 feet
apart. The intent of the walls is to provide shoreline protection from Lake Michigan (lower wall) and
stabilize the entire hydraulic structure area (upper wall). Where applicable a 375 Ib/ft* vehicular live load
was applied at the top of wall. The maximum exposed wall heights, obtained from the Sargent & Lundy
construction drawings, ranged from 8 to 16 feet for Primary No. 2 and Secondary No. 2 respectively.
Steel sheeting sections consisted of PZ 27 and 38 depending on location and varied in length from 30 to
42 feet. Sheeting sections were also gleaned from the Sargent & Lundy construction drawings. Sheeting
lengths were not field verified as part of our investigation. The lengths provided on the Sargent and
Lundy drawings were assumed to be as constructed. The following assumptions were made for the
calculations:

1. No impact loads were analyzed on the wall — only live load from vehicle traffic

2. Adequate drainage is provided behind the existing wall

a. Differential hydrostatic pressures were not applied above the groundwater depth noted
during drilling. The exception being the lower/upper walls along Lake Michigan.
3. All sheeting is cantilevered with no tie backs or whalers present

4. Steel sheeting has a yield stress of 50 ksi.
5. Sargent and Lundy drawing information accurately reflects existing conditions.

Table 5 provides a summary of the calculations.
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Table 5: Summary of Sheet Pile Wall Analysis

Steel Maximum | Length Maximum Estimated Actual
Sheet Exposed | of Applied Minimum Required | Section
Wall Pile Wall Sheeting | Moment (Kip-ft) | Section Modulus Modulus
location Type Height (ft) | (ft) and Depth (ft) (in’/ft)(1) (in’/ft)
Secondary
Pond No. 1 Pz 27 13 30 32.8at19.2 11.9 30.2
Secondary
Pond No. 2 Pz 27 16 36 67.7 at 24 24.6 30.2
Primary
Pond No. 2
— lower
wall PZ 38 8 42 24.2 at 17.6 8.8 46.8
Primary
Pond No. 2
—upper
wall Pz 38 12 42 35.7 at 20.5 13 46.8

Notes: (1) Estimated minimum section modulus based on Shoring Suite Model output

As shown in the above table the installed sheeting has adequate section capacity to resist the applied
moments. In addition to the internal structural analysis a stability check was also completed for the walls
to assess the potential for wall rotation and subsequent top of wall deflection. The analysis indicates the
walls are stable under static loading conditions. Sheet pile wall analysis results are included in Appendix
F.
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9.0 CONCLUSIONS AND RECOMMENDATIONS

The slope stability analyses indicate shallow potential failure surfaces have the lowest calculated FoS,
which is consistent with the sandy conditions encountered in the field investigation and as used in the
geotechnical models. However, the analyses indicate acceptable FoS for the conditions analyzed. Most
of the estimated FoS are relatively high which is expected given the material types, relative density of the
embankment material and the presence of several steel sheet pile walls at the MCGS site. The
calculated factors of safety for the rapid drawdown and seismic loading conditions are generally high with
the exception of the seismic upstream condition for the FSP which is relatively low at 1.0, but is still

acceptable based on US Army Corps of Engineers criteria.

Several analyses were completed for the existing steel sheet pile walls including a verification of the
structural capacity and overall stability. Our analysis indicates the walls are stable from a structural and
global perspective based on the conditions documented during our investigation and wall properties

outlined in this report.

In general, the results of the current subsurface investigation are consistent with subsurface conditions
indicated in the boring logs available from historic geotechnical investigations performed at the site. The
embankments appear to have been constructed with compacted Sand borrowed from site or nearby
areas. Locally ash appears to have been incorporated in the fill. The embankment foundations typically
consist of loose to dense sand. There are some areas or layers of less dense or looser material. Some

areas indicate the presence of dense bottom ash fill beneath the embankments.
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The subsurface conditions indicated in the field investigations were summarized and condensed into
geotechnical models and used in slope stability analyses. Slope stability and sheet pile wall analyses

were performed on select cross sections from various locations around the facility.

It is recommended that operations and maintenance include regular periodic observations and

documentation of the embankments and sheet pile walls at the site.

GOLDER ASSOCIATES INC.
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APPENDIX A

Hollow Stem Auger Boring Logs and Historic Boring Information



PRQJECT No.. 123-38898

CLIENT: NWPSCO
PROJECT: MCGS Geotechnical Investigation
LOCATION:

N: 5493965 E:4989.3142

RECORD OF AUGERHOLE: BH-1

DRILLING DATE: JUNE 26, 2012

DRILLING CONTRACTOR: EARTH EXPLORATION

SHEET 1 OF 1
DATUM: Geodetic

/OLE {STANDARD) Tempiste:BC REGHKIN TEMPLATE BETA 1.GDT Livary:BC REGION LIBRARY.GLE JResss 82712

GFJ Quipul

Fila-PA12X-PROJECTS1 2388598 NIPSCO MEGS GEOTECH INVESTIGATION:300 FIELD INFORMATIONII20 BORING S-WELL L

finte7#

CHECKED: MRF

ATION: -80°
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
=1 § SOl PROFILE RESISTANGE, BLOWSHt X, cvs 42 Péﬁ_i?qhgﬂ'gg.
é’ﬁ m 5 el |= » Wt et 00 &k THERMISTOR
BEw
Fele DESCRIPTION < |EEV- 1|8 % SHEAR STRENGTH natV. + WATER CONTENT PERCENT | 51 INSTALLATION
7 . o
4 |k A E FIg | cors rem V wolb——a¥  qw |23
e @ 400 _ 800 0 20 30 40
Ground Surface 609.40
0
Gravel, coarse SAND, dry [FILL] fﬁ 05,40
|~ Medium dense, fight brawn, = T o
fine-medium SAND, dry [FILL]
5
600.90
Madium dense, light brown, 8.50
" fine-medium SAND, maist [FILL]
_____________ 538,10/
Stiff, gray, CLAY, moist, medium .50 0
\ plasiicly. cohestve [FILL) _ _ _ _
Medium dense, brown, fine-medium
SAND, maist, trace ash [FILL]
15
590.90
Madium dense, brown, fine-medium 18.50
20 SAND, wet, trace ash [FILL)
=
ClE 585.90
§' 3 Medium dense, brown, fing-medium 23.50
5 SAND, moist, trace ash/clay [FILL]
g
580.90
Loose, dark gray, fine SAND, trace 28.50 a
0 clay, wet [NATIVE]
574.90
35 SHiff, gray, CLAY, low plasticity, 34.80
cohesive [NATIVE]
Dense, gray, coarse SAND, trace
small gravel, wet [NATIVE]
iiiiiiiiiiiii 570.80/
Medium stiff, gray, SILTY CLAY, low to 38.50 . )
medium plasticity (0.75 TSF - Pocket ! !
0 Pen) [NATVE]
5
_____________ 550,40
Madium dense, gray, fine SAND, wet, 550.40
s0 ——1_trace clay [NATIVE] 000
End of Boring
End of Augerhole.
5
DEPTH SCALE LOGGEC: JRR




PROJEGT No,: 123-83898 RECORD OF AUGERHOLE: BH-10 SHEET 1 OF 2

CLIENT: NIPSCO : i
PROJECT: MCGS Geotechnical Investigation DRILLING DATE; JUNE 28-JULY 2, 2012 DATUM: - Geadetic
LOCATION: DRILLING CONTRACTOR: EARTH EXPLORATION

N: 6221.52 E: 5244.6484
INCLINATION: -80°

DEPTH SCALE

DYNAMIC PENETRATICN HYDRAULIC CONDUTTMITY,
SOIL PROFILE SaMPLES | DYNAMIC PENETRATION \ ULIC O I PIEZOMETER,
QR

26 4 60 80 1g° et ot e THERMISTOR

1 1 i 1 1
SHEAR STRENGTH nalV. + O-@ |  WATERCONTENT PERCENT INSTALLATION

Cu, psf remV. & U- O
Wwp —eY  qw

400 800 1200 1690 10 20 30 40

ELEV.

DEPTH
()

DESCRIPTION

FEET
BORING METHCD
ADDITIONAL
LAB. TESTING

STRATA PLOT
NUMBER
TYPE
BLOWSH

Ground Surface 592.71
Gravel, sand, hard, éry [FILL] 0.00

1" Solid PVG
with bentcnite

5%0.71 chip seal

Hard, gray, SAND and GRAVEL, dry R 2.00
[FILL) B

o - F
Loase, brown/gray, fine to medium B 3.50 _ i
SAND, moist, lrace gravel and ash e o Ti22012
[FILL) o ¥

o] 5871
Very loose, brown/black, fune to ] eoo 1" Salid PVC
medium SAND, wet, some ash [FILL] with filter sand

s T
Loose to medium dense, gray, fina to ] 1100
medium SAND, wet, trace to litle ash >
[FILL L 1" Shotted PVC
- with filter sand

15 L = ]

B

0

\

;

\

B

2
Truck Mounted Auger Crill
Hellow Stem Auger
|

I

!

1"

o 56921
Mediurn dense, brownigray, fine to R
medium SAND, trace ashiwood/brick g
[FILL]

!

Ll

25

RN

1‘
A

i

,,,,,,,,,,,,, 564.21
Very stiff, gray, SILT, wet, cohesive, 28.50
ron plastic [NATIVE]

AL

15
|

\

\‘

Ll

i

,,,,,,,,,,,,, 559.21
Stiff, gray, CLAY, [ow to medium 3150
plasticity, moist [NATIVE]
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REGION TEMPLATE BETA 1.GDT Library:8C REGION LIBRARY.GLE JRease 872712

OLE

Fille:P112X-PROJECT 112368828 NIPSCO MCGS GEOTECH INVESTIGATIONII00 FIELD INFORMATIONA20 BORINGS-WELL LOGEUMCGS.GPJ Outpl

PROJECT No.:

123-88898

CLIENT: NIPSCO
PROJECT: MCGS Geotechnical Investigation
LOCATION:

N: 6221.52 E: 5244.6484

RECORD OF AUGERHOLE: BH-10

DRILLING DATE: JUNE 26-JULY 2, 2012

DRILLING CONTRACTOR: EARTH EXPLORATION

INCLINATION: -80°

SHEET 2 QF 2

DATUM: Geodetic

DEPTH SCALE

FEET

BORING METHOD

S0IL PROFILE

SAMPLES

DYNAMIC PENETRATION
RESISTANCE, BLOWSH

DESCRIPTION

STRATA PLOT

ELEV.

DEPTH
]

NUMBER

TYPE
BLOWSHt

\

20 40 60 80

10*

, CTUS

HYDRAULIC CONDUCTIVATY, I

10°
L

10t 19"
"

1
SHEAR STRENGTH
Cu, psf

natv. + Q- @
remV.&8 U. O

400 800 1200

1
WATER CONTENT PERCENT
wpr——a%— —ywi
1600 10

20

ADDITIONAL
LAB. TESTING

30 40

45

60

65

70

7%

PIEZOMETER,
STANDPIPE

OR
THERMISTOR
INSTALLATION

Truck Maunied Augar Drill

Hollow Stem Auger

Stiff, gray, CLAY, low to medium
plasticity, moist [NATIVE] {continued)

Very hard, gray, fine SILTY CLAY
AND SANDY SILT, some sift/clay, wet
[NATIVE]

Stiff ko hard, gray, CLAY, low fo
medium plasticity, moist [NATIVE]

[~ Very dense, gray, fine SAND, some
silt, wet [NATIVE]

Very stiff, gray, CLAY, medium
plasticity, moist [NATIVE]

53351

69.20

520.21

63.50

5254

69.40

519.24

73.50

$17.71
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Flla:P412X-PROJECTSH 2388838 NIPSCO MCGS GEOTECH INVESTIGATIONIZ00 FIELD INFORMATIONI3 20 BORINGS-WELL LOGSIMCGS.GPY Output Form BOREHOLE (STANDARD) Template:BC REGION TEMPLATE BETA 1.GDT Libmny:BC REGION LIBRARY GLE JRees 827/12

PROJECT Ne.:

123-88898

CLIENT: NIPSCO
PROJECT: MCGS Geotechnical Investigation
LOCATICN:

N:6128.82 E:5407.4322

RECORD OF AUGERHOLE: BH-11

DRILLING DATE: JUNE 28, 2012

SHEET 1 OF 1

DATUM: Gecdetic

DRILLING CONTRACTOR: EARTH EXPLORATION

INCLINATION: -80°

a BYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
y |8 SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ Lo Lo PIEZOMETER.
G- | & g 20 4 60 80 o et 10t 10t 2F Ao
ey | = a AME: e 4 e 8 wow W K & THERMISTOR
EEle DESCRIPTION < |ELEV- o & | S| SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT EE INSTALLATION
i T 5 DEPTH| 3 | & | Q| cu.psf remv. @ U- G We W WI gg
18 El m |=| |2 e
il 400 860 1200 1660 10 20 30 490
. ¢ Ground Surface 534.86
Gravel, coarse sand, gray, hard, dry 0.00
| {FILL] £93.85
Hard, gray, coarse SAND and 1.00
GRAVEL, dry [FILL]
i o]
- s
| 588.86
Vary loose, brown, fine SAND, wet, 5.00
trace ash [FILL)
- w0
o O
i = ] seise
9151 Medium dense, gray, fine SAND, wet ; 1350
- B3| (P y
2
- 15|2 H )
HE
HE
| 3 3
£
ol ____ 576,36
L |_Loose, black ASH, wet[FILL] 57586
Very loose, gray, fine SAND, wet, 19.00, s
trace ash [possible FILL)
- 20
I 571.3
Loose, gray, fine to coarse SAND, wet, , 23.50:
i litle small gravel [NATIVE]
|- 25
I I | sesas
Medium sliff, gray, CLAY, trace small 29.00 =N E—
gravel, maist [NATIVE] 564.86
- End of Borng %00
- End of Augerhole.
- 35
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PROJECT No.:

123-88898

CLIENT: NIPSCO

PROJECT: MCGS Gentechnical Investigation
LOCATION:

N: 5936.5143 E: 5504.8938

RECORD OF AUGERHOLE: BH-12

DRILLING DATE: JUNE 28, 2012

SHEET 1 OF 1

DATUM: Geodetic

DRILLING CONTRACTOR: EARTH EXPLORATION

INCLINATION: -90°

DEPTH SCALE

FEET

BORING METHOD

S0IL PROFILE

SAMPLES

DESCRIPTION

STRATA PLOT

ELEV.

DEPTH
Uil

NUMBER

TYPE

BLOWSHL

DYNAMIC PENETRATION
RESISTANCE, BLOWS/t

20 40 60

\

&0

HYDRAULIC CONDUCTIMITY,
k, cmfs

100 10° 0t 1g°
1 1 1 1

SHEAR STRENGTH

400 800 1200

natv. + Q-@
Cu, psf rem V. ©

u-o

1800

WATER CONTENT PERCENT
Wp ———o% 1w
10 20 30 40

ADDITIONAL
LAB, TESTING

5

40

45

Ground Surface

59541

PIEZOMETER,
STANDFPIPE

OR
THERMISTOR
INSTALLATION

Track Mounted Auger Drill

Hollow Stem Auger

Gravel, ash [FILL]

0.00,
5a4.41

Gravel, ash, some sand, dry [FILL]

593.66

Medium dense, light brown, fine
SAND, dry {FILL]

175

591.91

Very loose to [oose, brown, fing
SAND, wet, some bottom ash [FILL]

3.50

586.91

Loose to medium dense, dark
gray/brown, fine SAND, wet [FILL]

8.59]

571.91

Stiff, gray, SILT, non plastic, cohesive,

Dense, gray, fine SAND, litle sift/clay,
wet [NATIVE]

23.70
570.51

 trace fine sand, wet fpossible FILL] 7| "

24.90

556.41

Very stiff, gray, SILT, wet [NATIVE]

39.00
556.41

1" Salid PVC
with bantonite
chip seal

1" Solid PVC
with flter sand

TiZ2012

). 4
1" Slotted PVE

with filter sand

A

SRR

\‘

i

LN

R

N

i

S

End of Boring
End of Augerhole,

40.00

Flie: P\ 2X-PRCIECTS12385098 NIPSCO MCGS GEOTECH INVESTIGATKINGNO FIELD INFGRMATIONA20 BORINGE-WELL LOGSIMCES5.GP) Output Form:BOREHOLE (STANDARD) Templake:BC REGION TEMPLATE BETA 1.GDT Lbrary: BC REGION LIBRARY.GLE JResss BI27/12

DEPTH SCALE

1intoBft

LOGGED: JRR
CHECKED: MRF




PROJECT No.: 123-88898

CLIENT: NIPSCO
PROJECT: MCGS Gectechnical Investigation
LOCATION:

N: 5320.3386 E: 5263.828

RECORD OF AUGERHOLE: BH-2

DRILLING DATE: JUNE 2¢, 2012
DRILLING CONTRACTOR: EARTH EXPLORATION

SHEET 1 OF 1

DATUM: Geodetic

DYNAMIC PENETRATION

Flle:P:\12(-PROJECT 5112388838 NIPSCO MCGS GEOTECH INVESTIGATIONIO) FIELD INFORMATION320 BORINGS-WELL LOGSIMCGS.GPJ) Owput Fami:BOREHOLE (STANDARD) Templala BC REGION TEMPLATE BETA 1.GUT Library'BC REGION LIBRARY.GLE JResss 22712

HYDRAULIC CONDUCTIVITY,
y 8 SOIL PROFILE _ RESISTANCE, BLOWSH i cmis I 29 "gﬁﬁ?é“'é';{;g‘-
= 3E
3 | ¢ E Bl gl ¢ W W {25 Juemmsion
EE| g DESCRIPTION P LA -l g SHEAR STRENGTH WATER CONTENT PERCENT | 5F ALLATION
= a
g |z 2% 2 £13 wol—a¥  wm |25
@ F= (Y]
@ 1 10 20 30 40
0 Ground Surface £01.38
Dark brown, Sand/slag, trace gravel 0038
and ash (FILL] e
Light brown, Fine SAND, dry, trace o)
gravelfash [FILL]
5
e 584.48 Q
Loosa, Ash, black, coarse, dry [FILL] B 730
Loosa, light brown, fine SAND, dry :
[FILL] :
10
Q
15
S sS40l
Loose, fing,gray SAND with Marl cow 1730
[possitle FiLL) - 582.08
Loose, gray, fing SANDY SILT, wet, % 5;;‘3 —H o]
20 some fine gray sand [possible FILL] B T
Medium dense, gray, Fine SAND, wet, N ’
trace marl [possible FILL] 579.63 o]
= Medium dense, gray, medium to 2175
] 5| coarse SAND, wet, litle smalt gravel
5| & (NATIVE)
7|2
25 § §
g}
HES
£
£
572.38
Bense, gray, fine to fedium SAND, 2300
30 wet, trace gravel [NATIVE]
567.38
Medium, gray, SILTY CLAY, trace .00
a5 sarkd, moist, low to medium plasticity
[NATIVE]
e—
40
555.88
45 Medium dense, Gray, Fine SAND, wet, 275
trace silt [NATIVE]
Medium stiff, gray, SILTY CLAY, trace
sand, moist [NATIVE]
552.13 .
Medium dense, gray, fine SAND, wet =
5 , INATIVE] ET
SHiff, gray, SILTY CLAY, medium
plaslicity, moist [NATIVE]
End of Boring
End of Augerhote.
55
DEPTH SCALE LOGGED: JRR
lintoTH CHECKED: MRF




PROJECT No.:  123-88508

CLIENT: NIPSCO

PROJECT: MCGS Geotechnical Investigation
LOCATICN:

N; 5132.6034 E:4778.414

RECORD OF AUGERHOLE: BH-3 SHEET 1 OF 2

DATUM: Gecdestic

DRILLING DATE: JUNE 27, 212
DRILLING CONTRACTOR: EARTH EXPLORATION

INCGLINATION: -90°

Filer PAIZ%-PROJEC TSI Z3BB8H NIFSCO MCGS GEOTECH INVESTIGATIONII00 FIELD INFORMATION320 BORINGS-WELL LOGS\MGGS.GPJ Oulpul Form:BOREHOLE (STANDARD) Templato:BC REGION TEMPLATE BETA 1.GDT Libcery:BC REGION LIBRARY.GLE Rt 2712

o DYNAMIC PENETRATION HYDRAULIC CCNDUCTIVITY,
w |8 SOIL PROFILE SAMPLES | RESISTANCE, BLOWSH \ K, /s I L0 FIEZOMETER.
3 | & b 0 40 6 80 100 w00 w100 3E OR
2| 5 ? e |§|w & e smencm v 1 e o It
E“ ] OESCRIPTION o | ELEY- 2 % | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT 5
] & % |oEPTH| 5 E O | cu.pst remV. & U- Q W ag
& | g gl |2 2 wpr——oW yw g
w 400 800 1200 1600 10 20 30 40
S Ground Surface 608.73
Gravel and gray sand, dry [FILL) 0.00
608.73 ]
Medium dense, light brown, fine 100
SAND, dry, frace ¢lay and small gravel i
[FILL]
, o R
- s , _]
| evars i
Very loosa to looss, light brown, fine 6.00
SAND, dry, trace clay [FILL] |
10 ]
508.73 i
Very loose to loose, light brown, fine 11,00
SAND, dry [FILL) 1
» O N
- 15 R ]
= i
S|
5
[=:3 -
a é‘
— 20 % z ]
L
£ |
566.23 i
Denge, light brown, fine SAND, dry 23.50 |
[FILL] o
| 25 ]
‘_ 581,23 ]
Laose, light brown, fine SAND, wet 28.50 1
] i ]
) 576.23 1
Dense, brown, fine to medium SAND, 3350 |
some small gravel, wet [possible FILL)
I ]
571,71 1
Very dense, gray, fine to medium 38.50 |
SAND, wet [NATIVE] g
e - - —_- - - — ] 0o el -4 a4 -4 | -4 ——j——4—— - . — ]
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: JRR
1inte5ft CHECKED: MRF




PROJECT No.:  123-88898

CLIENT: NIPSCO

PROJECT: MCGS Gectechnical Investigation
LOCATICN;

N: 5132.6034 E£:4778.414

RECORD OF AUGERHOLE: BH-3

DRILLING DATE: JUNE 27, 2012

DRILLING CONTRACTOR: FARTH EXPLORATION

INCLINATION: -80°

SHEET 2 OF 2
DATUM: Geodetic

DEPTH SCALE

HYDRAULIC CONDUCTIVITY,

LE (STANDARD) Templata BC REGKIN TEMPLATE BETA 1.G0OT Lintary-BC REGION LIBRARY.GLB JRoese 327/12

GPJ Culpul

TIONU20 BORING S-WELL LC

GEQTECH INV

Fila-P1120ARO

TintoSf

CHECKED: MRF

o DYNAMIC PENETRATION
g SOlL PROFILE RESISTANCE, BLOWS/t \ k, cos 49 FIELONEIER,
& '";‘ g AME 2 4 & 00 100 0t ge g% THERMISTOR
[N L L Euw
ol DESCRIPTION < [EEY- (& & | £ | sHear sTRENGTH naty. © Q- @ WATER CONTENT PERGENT E- INSTALLATION
£ L loermh| S | & Q| cu, psf remV.® U- QO W 9%
g Elw (2] |3 wp——o%——w |2
a 2] 400 _ 800 1200 1500 10 20 30 10
40 I
Very dense, gray, fine to medium
SAND, wet [NATIVE] {continued)
5
50
55
z
5|8
)
HE
3|5
£|a
2|3
(2
£
80
D
&5
540.73
Very dense, gray, fine SAND with 69.00
0 SILT, trace clay, non plastic, wet
[NATIVE]
538.23
Very stiff, gray, SILTY CLAY, lowte 73.50]
medium plasticity, moist, 2.5 TSF B—+—
7 packet pen [NATIVE] 534.73
End of Boring 75.00
End of Augerhole.
&0
DEPTH SCALE LOGGED: JRR




PROJECT No.: 123-88898

CLIENT: NIPSCO

PROJECT: MCGS Geotechnical Investigation
LOCATION;

N: 4828,3032 E:4833.2054

RECORD OF AUGERHOLE: BH4

DRILLING DATE: JUNE 26, 2012

DRILLING CONTRACTOR: EARTH EXPLCRATION

INCLINATION: -90°

SHEET 1 OF 1
DATUM: Geodelic

DYNAMIG PENETRATION

GPY Quiput Form:BOREHOLE {STANDCARD) TemplatecBC REGION TEMPLATE SETA 1.GDT Library:BC RECION LIBRARY.GLE JResss B/27/12

WELL L(

FileP12X-PROJECTSVI 23388688 NIPSCO MCGS GEQTECH INVESTIGATIONX0 FIELD |

HYDRAULIG CONDUCTIVITY,

W § SOAL PROFILE SAMPLES | RESISTANGE, BLOWS/H k. cmis I 22 PIEZOMETER.

3| & & el e 20 L A A A -1 THERMSTOR

|2 T |eey |8 |w @ : L L * L = INSTALLATION
[ DESCRIPTICN = CSO @ % SHEAR STRENGTH natV. + WATER CONTENT PERCENT 8
i | & 5 |pers| 3 £ |G| cupst Wot— e qw 89

S ] El @
w 400 10 20 30 40

o Ground Surface £09.35] _

Slag, gray ash [FILL] mgg g

. By

Medium dense, light brown, fine 1.00 R

SAND, dry, some silt/clay seams from e} g

3506 [FILL] B

5

&y

¥

? B

x

1" Solid PVC

with bentonite g

chip seal :

° %

10 §

508.35 %

Medium dense, light brown, fine 11.00 5:

SAND, moist, trace ash [FILL] ;{‘

B

15 i

¥

17 Solid PVC
with filter sand

z

1. 590.85

3| B Medium dense, fight brown, fine 18.50 . mrzmz:!

F|2| sAND, wet, trace ash [FILL] 1" Slotted PVCY

HE with filter sand

0125
HE 58836
3| Soft, gray, fine SANDY SILT, wet, 21.00

g trace clay [NATIVE]

[ ‘/_/_—,‘4‘
.
b=

H ® e
=
2 ==
|
b —=
]
542,35 F
{ =
Looss, dark gray, fine to coarse 27.00 e
SAND, wat, trace clay [NATIVE] s
-
£
2
=
a0 =
E =
==
=
=
==
575.85) £
Medium dense, brown, medium SAND 33.50 =
to small gravel, wet, trace clay (o] E ;5_
5 ATIVE] B
-
|
fr
:_‘JT—':.
/—‘_.-
=
e
' —]
0 569.35 E=3
End of Bering 40,00
End of Augerhole,
45
DEPTH SCALE LOGGED: JRR
1intoBft CHECKED: MRF




plxte:BC REGION TEMPLATE BETA 1.GDT Library:BC REGION LIBRARY.GLB JRewan 8/27/12

Fiin PAIZ%PROJECTSV1 2380608 NIPSCO MCGS GEOTEGH INVESTIGATIONII00 FIELD INFORMATIONIZ0 BORINGS-WELL LOGSMGES.GPJ_Oulput Form:BOREHOLE {STANDARD) Tam|

PROJECT No.:

123-88898

CLIENT: NIPSCO

PRQJECT: MCGS Geotechnical Investigation
LOCATION:

N: 8000.1833 E: 5296.855

RECORD OF AUGERHOLE: BH-5

DRILLING DATE: JUNE 27, 2012

DRILLING CONTRACTOR: EARTH EXPLORATION

INCLINATION: -80°

SHEET 1 OF 1

DATUM: Geodetic

DYNAMIC PENETRATION

a HYDRAULIC CONDUCTIVITY, PIEZOM
w | ¢ SOL PROFILE SAMPLES | RESISTANCE, BLOWSA , s :[ 22 éTA%ff.TEE'
o = =
Gr| g « E 2 40 &0 80 100 10t 10t 10? 5 & JHERMISTOR
Bt g DESCRIPTION < |EEV-| 8 g £ | SHEAR STRENGTH natV. + 0- @[ WATER CONTENT PERCENT & TALLATION
£ 3 st . s
- A El il El Rk rem wpr——W—w |23
o o 400 800 1200 160G 10 20 30 40
L & Ground Surface 609.401 -
Gravel, small, dry, some sand/slag 0.00/ R
: [FILY 50790 B
- Very loose to loose, brown, fine 1.50 K
SAND, dry [FILLL B
i By
| K
By
- X
e A
| A AN
e} NN
L K
I 2| eo090 g i
= Very loosa to loose, brown, fine R 850 1"Sclid PVC & B
SAND, wet [FILL] . withbentorite % B
= 0 : chipseal  fy [0
! N
LR
| }‘ A
B R
. N
B By
— 15 A
I 3
L 71272012 g}
B 1" Solid PVC!
_— with filter sand
B = 1"‘S|otled PVC
I ?i 5 585.90 with filter sand
- §' § Dense, brown, fine to medium SAND, 585.00 L
L ]z § wet, trace ash [FILL] 24.60
512 Very dense, gray, GRAVEL/SLAG, E ==
L 2| B[\ wet, trace sand [FILL] y b
| %|2| Very dense, brown, fine to medium ==
E| | sand, wet, trace ash[FILL] L]
T
= Medium dense, black ASH, wet [FILL] o F=—
_ ==
b~ =
I L
L P
3 =1
5 Very loose, brown fing SAND, wat, - o (" —=
" trace ash [FILL] = u.m £
» Loase, black ASH, wet [FILL] /I . —
B Very loose, brown fine to medium i B
L SAND, wet, soma ash [FILL] e
=
I 570.90 ]
L Hard, fine to coarse SAND, R L
| . brown/gray, wet [NATIVE] F=]
F o
B -
| -
B 565.90 b
- Medium dense, gray, fine to medium 43.60 S
sand, wet [NATIVE] ==
— 45 ——
’ St
| —
. -
s =
=
- 55940 © [
End of Boring 50.00
| End of Augerhole.
- s
DEPTH SCALE LGGGED: JRR
1into7ft CHECKED: MRF




PROJECT No.: 123-88898

CLIENT: NIPSCO
PROJECT: MCGS Geotechnical Investigation
LOCATION:

N; 5833.1477 E: 51305189

RECORD OF AUGERHOLE: BH-6

DRILLING DATE: JUNE 28, 2012

CRILLING CONTRACTOR: EARTH EXPLORATION

SHEET t OF 1
DATUM: Geodetic

Filo:P A1 2X-PROJECTE\12333808 NIPSCO MCGS GEQTECH INVESTIGATION'300 FIELD INFORMATIONA20 BORINGS-WELL LOGSIMGGS.GPJ Oulput Form:BOREHOLE (STANDARD) Template:BC REGION TEMPLATE BETA 1,GOT Llbrary-BC REGION LIBRARY.CLE JReese B27/12

ATION: -80°
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w 8 SOIL PROFILE RESISTANCE, BLOWSHft k, cm's ] PIS%%%ET;E‘
z | & = . 32 R
on | @ g x & 20 A ! A g 0w 0 Sa THERMISTOR
E¥ g OESCRIPTION < |EEv- |8 ';;__‘ g SHEAR STRENGTH nal . + Q- @ | WATER CONTENT PERCENT i INSTALLATION
= Cu, ps . a
¥ |z g2 A wp—a® 4w |25
m
%] 400 20 e
D Ground Surface B09.61
Sand/Gravel, gray, coarse, dry [FILL] .61 :
Dense, gray, coarse SAND and “':‘
GRAVEL, dry [FILL] 150 R
Very loose to kiose, light brown, fine to l§
medium SAND, dry to moist [FILL] !%
B
ij:
N
1" Solid PVC X
with bentonite $
° chip seal B
558.51 R
Medium dense to denss, light brown, 1100 'I‘;
fine to medium SAND, moist [FIiLL] i
A
7i2r2012 %
15 >
5
£91.11 I
Very loase, brown, fine 1o medium 18.50 el R
N ' e} 1" Selid PVG
20 SAND, wet [FILL] with filter sand
g 1" Slotted PVC
S g 586,11 with filter sand
g’ Z| Veryloose to medium dense, gray, ; 250
£| fine to medium SAND, wet [FILL]
» |83 ,
HE :
HES
& -
: Q
30 h
L] s7e
Very loose, blackidark gray, botiom 3350
ASH and fing to medium SAND, wet H
3% [FILL] :
560.86
40 Medium stiff to stiff, gray, SILTY 39.75
CLAY, moist, trace sand/gravel,
medium plasticity, 2.5 TSF packet pen
[NATIVE]
o —
45
i
0 559.61
End of Boring 50.00
End of Augerhole.
55
DEPTH SCALE
linto7Hh




Fila:P112X-PROJECTSI1 2205898 NIPSCO MGGS GEOTECH INVESTIGATICM30S FIELD INFORMATION'IZ0 BORINGE-WELL LOGSWCGS.GPJ Oulpul Form BOREHOLE (STANDARD) Templale:9C REGION TEMPLATE BETA 1.GOT LibreryBC REGION LIBRARY GLY JRoose 327112

PROJECT No.:

123-888%8

CLIENT: NIPSCO
PROJECT: MCGS Gectechnical Invastigation
LOCATION:

N: 5689.0208 E: 5395.0681

RECORD OF AUGERHOLE: BH-7

DRILLING DATE: JUNE 27,2012

SHEET 1 OF 1

DATUM: Geodelis

DRILLING CONTRACTOR: EARTH EXPLORATION

INCLINATION: -90°
o DYNAMIC PENETRATION HYDRAULIC CONRUCTMITY,
y g SOIL PROFILE SAMPLES RESISTANCE, BLOWSHt o I . (ZD PIS%?J%EPTFFER
I 2
o] 0 6 20 40 60 B0 0* 0% 1t 107 gla-, THER?;ITSTOR
H| 3 & £lw|d = " » : y : ! ‘ Ed INSTALLATION
e DESCRIPTION « [2E 2 $|2 SHEARSTRENGTH matV. | Q- @ WATER CONTENT PERCENT =i
= DEPTH O | Cu, psf remV. uU- =]
8 |5 2w 2] |E wp——o% w23
@ w 400 B0G 12061600 ¢ 20 30 40
L, Ground Surface 609.3%
Gravel, gray coarse sand [FiLL] mg.gg
Mediumn dense, light brown, fine to 1.00
medium SAND, dry, trave gravel, Q
possibla textile at 5’ [FILL)
- &
C
- 10
597,89
Very dense, grayiblack, SLAG/ASH, 11.50
wat [FILL}
595.39
Medium dense to dense, brown, fine to 14.00 O
- 5 medium SAND, trace black ash/slag,
wet, wood at 19,25 [FILL] h
z :
A1 .
{k
o
2 § i
£\
%7
B
£
]
580.89
Medium dense lo dense, gray, fine to , 2850
medium SAND, trace ash and gravel,
— % wat [FILL)
— 3
o)
— 40 569.39
End of Boring 40.00
End of Augerhole.
| as
DEFTH SCALE LOGGED: JRR
r
i CHECKED: MRF
1into6ft ates




Flle: P\ 2X-PROJECTS11 2388838 NIPSCO MCGS GEQTECH INVESTIGATIONII00 FIELD INFORMATIONY 20 BORINGS-WELL LOGSMCGS.GPJ Ouput Farm:BOREHOLE [STANDARD) Templale BC REGICN TEMPLATE BETA 1.GDT Library BC REGION LIBRARY . GLE JResss BI2F12

PROJECT No.: 123-88898 RECORD OF AUGERHOLE: BH-8 SHEET 1 OF 2
CLIENT: NIPSCO . "
FROJECT: MCGS Geotechnical Investigation DRILLING DATE: JULY 2, 212 DATUM: Geodotic
LOGATION: DRILLING CONTRACTOR: EARTH EXPLORATION
N: 71319406 £: 5644.1865
INCLINATICN: -90°
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w § SOIL PROFILE SAMPLES RESISTANCE, BLOWS#Ht \ k. Gvs I 2 9 PISET%?,,%ET;E '
= = CR
ag: il g wl| |= 20 4 80 8 1g° 0t et ap® ‘5_, & THERMISTOR
P DESCRIPTION & | ELEV. é & | £ [ SHEARSTRENGTH natv, + Q- @ WATER CONTENT PERCENT EE INSTALLATION
& z E DEPTH| S | & | G| Cu. psf remV.® U- O W Qg
=} Q 3 m | = @ WphH—O"—AWI|
e @ 400 800 __ 1200 1600 193030 a0
o Ground Surface 586.66
Gravel/sand, dry [FILL] 0.00
567.66
Mediurn dense, brown, fine to madium o 1.00
SAND WITH GRAVEL, some ash, . q
moist [FILL] o
| 58516 7I2/2012
Loose, brown/gray, fine to medium o 350 .. y;
SAND, trace ash, wet [FILL] . \lm?ggmﬁ!
5 o . chip seal
| seode
Very loose, black/dark gray, fine 8.50) ‘
SAND, trace crganics, trace ash, wat e D 1" Solid PVC
10 |FILL] s with filtter sand
. -] s78.18|
Very loose, black, fine SILTY SAND, C o] 1080
some ash, wet, cohesive, non plastic
[FILL}
1" Slefted PVC
with fiter sand
15 e =
St
=1
1
L =
]
5, =
5 % 50 =3 |
32 Lo =4
E —
I b=
513 b=
L F o
—S I F——
==
S ==
==
L ses6 s
Dense, gray, fine SAND, wet trace ] s [ = ==
silt’ash [FILL] : d e
% ==
P
=
==
F——— |
560,16 ;:
Stiff, gray, SILTY CLAY, moist, trace 559.47 f-'f_, ]
sand [possible FiLL] 7925 o] I —j.;
30 Dense, gray, fine SAND, wet, trace ==
clay [possitle FILL] ==
.-
B ]
=1
=8
S A 3:;_:
Stiff, gray, SILTY CLAY, trace sand, 33.50 E=— ]
low to medium plasticity, moist 554.16, =
15 [possibla FILL) N EEE = |
Denss, gray, fine SILTY SAND, wet, B r;fé
trace clay [possible FILL) = |
==
E.—=3 1
b
1] 550.18 E=— |
Stiff, gray, CLAY, medium plasticity, 38.50 e
trace small gravel, maist [NATIVE] / B g
o-----———-—- - —— —« — . | 7 [N [N S U —— 4 — — = — + — — MR N N ] — — — — Fem=d |
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: JRR
1into5ft CHECKED: MRF




PROJECT No.: 123-68398 RECORD OF AUGERHOLE: BH-8 SHEET 2 OF 2

CLIENT: NIPSCO : i
PROJECT; MCGS Geotechrical Investigation DRILLING DATE: JULY 2, 2012 DATUM:  Geodetic
LOGATION: DRILLING CONTRACTOR: EARTH EXPLORATION

N: 7131.8406 E: 5644.1865
INCLINATION: -80°

DEPTH SCALE

DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
S0li. PROFILE SAMPLES RESISTANCE, BLOWS/t k. cmis PIEZOMETER,
STAPA%PIPE
3

] s =
P08 @ A S M WSTALLATION
SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT N
-0

Cu, psf remV. & U
P wol——a®  qwi
4 8 1200 1600 10 20 a0 40

ELEV.

DEPTH
()

DESCRIPTION

ADATIONAL
LAB. TESTING

FEET
BORING METHOD
NUMBER
TYPE
BLOWS/ft

STRATA PLOT

2 SOR, gray, CLAY, modium plasticly,

trace small gravel, moist [NATIVE]
{continued)

i

A

45

NERANN

'u‘

O

RHW

%

4

4

\

i

|

i

|

o

{\

{

E3
D

I
1
N

)

535.16
Stiff, gray, CLAY, medium plasticity, 53.50
trace small gravel, moist, some siltffine o]
sand at 59' [NATIVE]

0.

i

i)

55

T

|

W

0

Truek Mounied Auger Drill
Hollow Stem Auger

T

529.16
Stiff to very stiff, gray, CLAY/SILT, 59.50
maist, trace fine sand, cchesive, low
plasticity [INATIVE]

{

60

T
i

\‘

Al

\\.‘

E5

Lk

T

i

0

51891
70 Very dense, gray, SILT, moist, 69.75
cohesive, non plastic [NATIVE]

I

BRI

T

i

$13.66

)

|

it

|

i

\

!

W

DG

|

\

Ay

!

L

)

O
R

|

b

k

\*

1

|

S End of Boring 7500

End of Augerhole.

Fho:P112X-PROJECTS1 2384808 NIPSCO MCGS GEOTECH INVESTIGATIONI00 FIELD INFORMATIONI320 BORINGS-WELL LOGSIMCGGS.GPY Output Farm:BOREHOLE (STANDARD) Templals:BC REGION TEMPLATE BETA 1,6DT Libeary BC REGICN LIBRARY.GLE JResss BI27/12

LOGGED: JRR
CHECKED: MRF

DEPTH SCALE
finto5#




INVESTIGATIONII00 FIELD INFORMATIONIZD BORINGS-WELL LOGSIMCGS.GPJ Cuiput Form:BOREHOLE (STANDARD) TempiaEC REGION TEMPLATE BETA 1.GOT Library BC REGION LIBRARY.GLE JResss B2TN2

NIPSGO MCGS

PROJECT No.: 123-88898

CLIENT: NIPSCO

PROJECT: MCGS Geotechnical Investigation
LOCATION:

N: 6830.3718 E: 5498.3365

RECORD OF AUGERHOLE: BH-9

DRILLING DATE: JULY 2, 2012
DRILLING CGONTRACTOR: EARTH EXPLORATION

SHEET 1 OF 1

DATUM: Geodetic

Fite:P 1 2XFPROJEC

INCLINATION: -90°
a DYNAMIC PENETRATION HYRRAULIC GONDUGTMITY,
y g S0OIL PROFILE SAMPLES RESISTANCE. BLOWSITt P I &'g PéEfA?J%EPIES
I
S| I 5 22 40 B &0 Wt o10% 10t 10 ZE THERSTOR
o:E Z 2 |lae 16lw| 5 L L . : L L : ! = INSTALLATION
E-:u. <4 < |l2a S SHEAR STREMGTH ratV. + Q- ® WATER CONTENT PERCENT g
I z DESCRIPTION = loestHl 2 = | 9| Cupst remv. @ U- O @
4 | EX i E1R T - wpr——eW——yw |23
£
© @ 400 800 1200 1600 1020 30 40
L & Ground Surface 589.62
Gravel, sand, dry, very dense [FILL) 58862
Medium dense, gray/brown, fine to 1.00 a
medium SAND, molst, frace gravel
[FiLL}
586,12
Loose, graybrown, fine to medium 350
L SAND, wet, trace gravel [FILL]
58362
Medium dense, gray/brown, fine to 500
medium SAND, wet, trace gravel
[FILL]
o]
- 10
§76.12
Medium denss, gray/brown, fine lo 13,50
medium SAND, wet, trace grave!
— 15 litle ash, trace wood [FILL]
— 20
3.
AR
1T 565,12
- 2518 & Medium dense, gray, fine to medium 2430
g SAND, wet [FILL]
2|
%|E
3
2
a0
| sseaz
SHiff, gray, CLAY, molst, trace small 3350
. gravel, medium plasticity [NATIVE] e 1
A ss0.62
Modium stiff, gray, fine SAND, wel | sanp7 4
— a0 NATIVE] 30.75)
Stiff, gray, SILTY CLAY, moist
[NATIVE]
— 45
£40.62
Medium dense to dense, gray, fine 51962
— 50 [——._SAND, wet [NATIVE] oy
End of Boring
End of Augerhole.
|— 55
DEPTH SCALE LOGGED: JRR
1info 7 ft CHECKED: MRF
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Sargent & Lundy Drawings
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CADD | CHK | RvW

REVISION DESCRIPTION

NOTES

n
1) SURVEY DATE: JUNE 25-26, 2012. LéJ
2) BENCHMARK - TOP OF CASING MW-30, 612.84 NAD 83 ZONE 16N (m).

SOURCE - amec 2008 M.C.G.S. SUBSURFACE INVESTIGATION SUMMARY. W
l_
<
a
>

PT | NORTHING | EASTING |ELEVATION| DESCRIPTION PT | NORTHING | EASTING |ELEVATION | DESCRIPTION PT | NORTHING | EASTING |ELEVATION| DESCRIPTION PT | NORTHING | EASTING |ELEVATION| DESCRIPTION PT | NORTHING | EASTING |ELEVATION| DESCRIPTION Iy
1 500000 5000.00 609.09 cpi 145 | 5227.83 497749 603.49 toe 245 | 590254 5347.99 603.33 toe 347 | 618425 5214 66 580 02 fr 447 | 646096 585366 587 21 toe
2 5387 88 5271 60 600.78 cp2 146 | 525552 4970 52 604.02 foe 246 | 595257 5346.72 60055 top 348 | 6168.05 525204 59377 fop 448 | 6436.26 585725 589.75 top
3 597096 534472 60048 cp3 147 | 527217 498403 601.02 gs 247 | 5944.66 532069 603.33 toe 349 | 6180.98 527229 59339 fop 449 | 6446.86 5840.47 587.00 toe
4 6528 90 5364 42 590 92 cpd 148 | 529864 503406 607 32 as 248 | 6000.18 5206.86 609.40 sb5 350 | 6222.74 5266.12 502 75 top 450 | 637129 5750 59 589.77 top
5 610708 5187 55 5094 50 cp6 149 | 530439 5017.87 60152 gs 249 | 599426 529271 600.26 top 351 | 6262.96 527250 59190 fop 451 | 6285.18 5684 30 59178 top
50 | 482830 4833.21 609 35 sbd 150 | 5287.49 5000.20 600.98 gs 250 | 5976.20 528143 603.36 toe 352 | 622152 5244 65 59271 sb10 452 | 6303.69 5647 15 591.05 top
51 | 483819 4840.48 60927 top 151 | 527452 5013 61 605.92 as 251 | 601427 5243.03 60031 top 353 | 6384.11 530024 501 41 back 453 | 6318.31 5636.93 58636 toe
52 | 484954 484695 607 06 toe 152 | 5387.88 527160 60077 cp2<chk 252 | 5991.02 5243.41 603.20 toe 354 | 638572 5300.01 595 47 pil 454 | 629142 561211 589.34 top-12-pipe
53 | 488229 4853.21 60211 gs 153 | 520927 5216.34 606.72 fop 253 | 602957 5234.73 60945 top 355 | 638553 5299 65 583.04 fr 455 | 622362 5516.29 592 51 top
54 | 485895 477929 609 .60 top 154 | 517853 524102 60357 er 254 | 599409 5190.09 600.77 top 356 | 6376.79 5318.90 59143 top 456 | 623551 550828 586 61 toe
55 | 4872.99 478921 60024 top 155 | 525211 5208.98 609.60 fop 255 | 598781 5200.02 60935 top 357 | 6373.21 532702 587 42 foe 457 | 6156.20 539627 595 56 top
56 | 488048 4796.16 60693 toe 156 | 5307.80 5162.10 609.80 top 256 | 5972.80 521477 60317 toe 358 | 655499 5404 80 58617 water 458 | 616971 5388.03 586 52 toe
57 | 490299 481634 602 08 gs 157 | 5363.42 510958 610.02 fop 257 | 501183 518929 603.26 toe 350 | 6556.00 5403.89 587 31 foe 450 | 6143.85 534072 594 86 fop
58 | 490231 4721.76 609 45 top 158 | 5418.40 506183 60098 top 258 | 591623 5170.80 609.40 top 360 | 656033 539673 59125 fop 460 | 6164.56 533084 586.66 toe
50 | 491595 473428 600 49 top 159 | 547114 501033 609.60 fop 250 | 502255 5160.17 609.75 top 361 | 656913 5377.95 590,82 back 461 | 6154.78 5305.39 595 02 top
60 | 492560 474475 606 65 toe 160 | 550229 499375 60930 top 260 | 5833.15 513052 60061 Sb6 362 | 656072 537560 595 80 back 462 | 617464 5316.36 586.77 toe
61 | 494043 4762.68 603 .69 gs 161 | 547954 4972.01 609 64 top 261 | 582957 5119.81 600.65 top 363 | 656958 537548 584 68 fr 463 | 618504 5295 70 59050 | top-dinch-pipe
62 | 494247 4672.02 609 31 top 162 | 549396 4989 31 609.40 sb1 262 | 5823.01 5130.46 609.28 top 364 | 665217 5434.73 590.88 mw 464 | 6058.95 5313.21 595 53 toe
63 | 495719 4688 61 60912 top 163 | 5544 61 5008.79 609 57 fop 263 | 5814.67 5148.84 603.25 toe 365 | 665500 5435 83 590.90 mw 465 | 6082.03 5267 67 595 38 toe
64 | 4966.03 4699 68 606 .69 toe 164 | 561238 5049 35 609.80 fop 264 | 576011 5089 82 600.87 top 366 | 674731 548171 587 84 toe 466 | 6162.95 520730 594 19 back
65 | 497730 4717.06 605 65 gs 165 | 5560.97 5102.79 609.86 fop 265 | 575151 5100.44 600 67 top 367 | 675060 547566 590.06 fop 467 | 6163.07 5207 43 595 68 pil <
66 | 496277 4647 63 600 .84 mw 166 | 551040 5149 .49 610.20 top 266 | 573432 5116.43 603.11 toe 368 | 6756.23 545679 590.00 back 468 | 6073.80 5168.90 595 34 back Z Z
67 | 498356 4673.38 608.96 top 167 | 545569 519794 610.02 fop 267 | 568234 5058 90 610.09 top 369 | 675689 5455 67 595 62 pil 469 | 607423 5169.04 595 81 pil
68 | 498579 469127 606 69 toe 168 | 539933 5249 20 600.96 fop 268 | 5676.73 5069.09 60958 top 370 | 6757.38 545513 584 22 fr 470 | 5972.67 512710 595 85 back O <
69 | 498748 4712.10 60570 gs 169 | 536722 529212 607 67 top 269 | 5667.94 5089 43 603.14 toe 371 | 683037 5498 34 589 62 sbg 471 | 5972.78 5126.86 595 86 pil —
70 | 497527 464924 600 56 top 170 | 533015 5312.99 604 29 top 270 | 5647.19 5044 62 610.12 top 372 | 690085 5543.26 587 62 foe 472 | 584036 5072.02 595 63 back >_ |— D
71 | 502057 4669.24 600 66 top 171 | 5297.75 5294 60 605.64 fop 271 | 564455 5057 54 609.90 top 373 | 690243 5539 19 58917 fop 473 | 5840.03 5071.47 505 55 pil <
72 | 501222 4682 58 60028 top 172 | 5259.73 525833 605.63 top 272 | 5644.12 5084.40 603.22 toe 374 | 691053 552157 589 08 back 474 | 568952 5006 52 593 51 back |_ Z
73 | 5004.01 4698.53 60667 toe 173 | 524161 523358 606.27 top 273 | 5611.04 5076 58 60068 top 375 | 6911.45 552078 595 65 pil 475 | 569029 5007 .59 595 95 pil — |— —
74 | 499840 471341 605 85 gs 174 | 529565 5312.49 60361 foe 274 | 562231 500322 60333 toe 376 | 6912.08 552063 584 34 fr 476 | 554563 4947 26 594 80 back O (D -
75 | 500545 475174 60657 gs 175 | 526146 5284.08 603.80 toe 275 | 5533.43 514705 600.85 top 377 | 707589 5614.57 587 62 toe 477 | 554527 4946 85 595 69 pil O >_
76 | 5092.06 4732.76 609.73 top 176 | 5244.66 5268.78 603.84 toe 276 | 5546.03 5162.50 603.30 toe 378 | 707748 5611.41 588.80 top 478 | 539412 4884.02 59329 back O Z
77 | 508758 474553 609 52 top 177 | 5270.98 5234.92 603.00 piez 277 | 544830 5222 37 609.80 top 379 | 7114.27 5637.97 588.46 fop 479 | 5393.39 488382 59527 pil (D |—
78 | 5083.26 476334 60718 toe 178 | 528234 522501 602.08 toe 278 | 5462.47 5236.78 603.52 toe 380 | 7109.39 5640.77 587 65 toe 480 | 5276.89 483593 593.69 back (/) < Z —
79 | 507748 4774.74 606 88 gs 179 | 5306.98 5208.97 600.12 toe 279 | 5411.80 5262.96 600 54 top 381 | 7118.76 568499 588 55 top 481 | 5276.43 4834 81 595 40 pil 0 (D < O
80 | 513861 4770.70 60911 top 180 | 532654 5226.98 599 30 gs 280 | 543055 5269 40 603.40 toe 382 | 710752 567763 586.40 foe 482 | 5261.48 4868 66 609.19 top
81 | 513260 4778.41 60073 sb3 181 | 5343.79 524235 599.18 as 281 | 5432.08 529119 603.23 toe 383 | 713194 564419 588.66 sb8 483 | 5378.95 491850 609.17 top _ - |_
82 | 513141 4784 58 60957 top 182 | 5353.83 5250.42 600.07 toe 282 | 5402.78 5295 60 609.71 top 384 | 713034 5613.97 58858 | back-pil-7.10ft 484 | 552466 498120 609.38 top Z I < Z
83 | 512388 4795 54 60824 toe 183 | 5347.92 528247 603.57 piez 284 | 5970.96 5344.72 600.48 cp3 385 | 7157.11 5659 35 58792 | back-pil-8.10ft 485 | 5671.41 5045.03 609.51 top <
84 | 511835 480531 607 95 gs 184 | 532934 5263.83 60138 sb2 286 | 582081 5485 69 596.80 toe 386 | 7157.77 566132 58827 | back-pil-2 50ft 486 | 581938 5107.00 608.83 top O m
85 | 515054 4779.44 60919 piez 185 | 5364.67 521511 587.86 fr 287 | 585950 5493.14 506.14 toe 387 | 714220 5711.04 58855 | back-pil-2 20ft 487 | 592158 515153 609.43 top — LL] (D
86 | 5136.85 479520 60962 piez 186 | 5364.72 5215.75 593.63 pil 288 | 5916.29 5470.98 596.41 toe 388 | 712532 5787.46 588.97 | back-pil-1.80ft 488 | 6017.42 519188 608.39 top 2 —
87 | 520570 4839.75 609 39 top 187 | 536385 5216.19 59365 back 289 | 5859.16 5442.49 600 .45 top 380 | 7073.76 5774.76 58895 mw 480 | 6183.45 5168.72 580.71 back Z I
88 | 5197.09 4848.72 60931 top 188 | 5408.40 5178.65 58523 front 200 | 5878.79 5443 .47 60004 top 390 | 705629 579302 58868 fop 490 | 610031 5133.76 580.84 back
89 | 519046 4856 .65 607.08 toe 189 | 5408.63 5179.16 589 95 water 291 | 5903.39 5425 37 609.99 top 391 | 704721 578192 586.61 toe 491 | 6017.44 5099 .05 58145 back LL] O
90 | 5182.03 4874.96 606 44 gs 190 | 540927 5178.88 50335 pil 202 | 5937.35 5385 54 600 52 top 392 | 708552 5811.18 588.84 top 492 | 5888.92 5046 52 581.40 back (D —
91 | 527211 4883 42 600.64 top 191 | 5410.39 517850 593 32 back 293 | 5926.97 5454 67 588.01 r 393 | 6979.92 5846.79 588.51 fop 493 | 5793.90 5006.67 58239 back 5 2
92 | 526629 489218 609 45 top 192 | 5464.80 5128.92 584.12 fr 294 | 592664 545423 596.76 pil 394 | 6991.10 586745 588.46 top 494 | 572582 4978.47 581.92 back w
93 | 525922 4901 69 606 64 toe 193 | 546532 5129 54 589 84 water 205 | 5926.71 5454.04 506.79 back 395 | 696945 5835.01 58631 toe 495 | 5582.06 4917.93 58232 back o
94 | 524884 4919.93 60532 toe 194 | 546533 5129 74 59368 pil 206 | 594949 5426 47 506.37 back 396 | 685088 594330 588.81 top 496 | 5487.09 4877 .67 58153 back &
95 | 535490 4917.87 609.46 top 195 | 546612 5129 44 593.37 back 297 | 5949.90 5426 53 596.46 pil 397 | 6838.46 5022 24 588.70 top 497 | 5393.15 483718 582.01 back
9 | 535005 492821 60917 top 196 | 5544.14 5059.15 58561 fr 298 | 5950.13 5427.06 588.46 fr 398 | 6832.38 5916.47 586.31 toe 498 | 529538 4796 64 58335 back
97 | 534366 4941.91 605.74 toe 197 | 554524 5060.35 593.75 pil 209 | 599764 5373.19 587 30 fr 399 | 6782.27 5979 23 589.24 top 499 | 5311.48 4829.19 584.49 back
98 | 533378 495523 602.13 gs 198 | 554572 5060.77 593.82 back 300 | 599754 5371.70 596.71 pil 400 | 6774.99 5960.50 588.95 top 500 | 5311.15 482924 58651 pil
99 | 538478 4951.91 60939 top 199 | 5521.05 503476 589 22 fr 301 | 5997.12 5371.24 596.27 back 401 | 6770.95 5048 39 586.36 toe 501 | 5311.76 4827 54 583.98 fr >_
100 | 536513 4959 26 60577 toe 200 | 5522.87 5033.22 503.72 pil 302 | 6011.62 5356.78 580.77 water 402 | 6748.83 6006.47 589.89 mw 502 | 551561 4914.44 58345 back
101 | 534391 4968.56 60159 as 201 | 552328 5033.30 593.71 back 303 | 6037.81 5328.45 587.79 fr 403 | 674185 5999 68 589.89 top 503 | 5518.91 4914.89 58691 pil |.u
102 | 546940 496764 600 64 piez 202 | 548030 5069 21 58577 fr 304 | 6038.07 5328.07 596.51 pil 404 | 673347 597118 588.66 top 504 | 5517.65 4913.73 582.42 fr >
103 | 538773 499169 609 55 top 203 | 5480.45 5068.38 59358 pil 305 | 603899 5327.49 59591 back 405 | 673152 5949 24 586.40 toe 505 | 6297.90 5217.86 58147 back
104 | 537069 498338 60679 toe 204 | 5480.36 506789 593.78 back 306 | 607577 5350 55 595.25 back 406 | 6799.14 597181 589.11 top 506 | 642358 5270.32 580.89 back m
105 | 534360 5026.41 60951 top 205 | 542262 511857 593.86 back 307 | 607539 5350 64 506.64 pil 407 | 6789.97 5053 37 589.05 top 507 | 656972 5331.88 580.70 back
106 | 530650 5063 61 609.74 top 206 | 542266 5118.71 593,67 pil 308 | 6074.45 5360.28 588.14 fr 408 | 678361 5043 84 586.59 toe 508 | 6708.73 5394.19 581.44 back :
107 | 5267.08 510716 600 68 top 207 | 542341 5119.27 585.78 fr 300 | 6039.34 5400.48 587 40 fr 409 | 675847 5066.07 588.84 top 500 | 6812.16 543328 580.75 back w
108 | 522320 5140.82 60941 top 208 | 5371.94 5164.30 588.47 fr 310 | 6039.91 5400.72 506.72 pil 410 | 6754.75 5051 79 586.59 toe 510 | 6924.82 5480.27 580.32 back
109 | 520762 5161.79 60954 top 209 | 5370.89 5163.72 593 51 pil 311 | 602869 541529 594.89 back 411 | 6711.70 506113 58817 top 511 | 7139.27 5570.73 581.09 back
110 | 5160.84 5130.14 600 42 top 210 | 5371.21 5162.77 593 59 back 312 | 600048 5446.79 59535 back 412 | 6710.70 5945 16 58645 toe 512 | 600557 5302.00 609.50 top 0
111 | 5109.32 5089.38 60953 top 211 | 534520 5187.79 58901 fr 313 | 6000.13 5446 .45 506.92 pil 413 | 6680.15 506569 588 53 top 513 | 6191.68 529233 586.66 toe —
112 | 510062 5101.79 609.76 top 212 | 534512 518710 59362 pil 314 | 5999 62 5446.14 588.65 fr 414 | 667553 5045 83 586.51 toe 514 | 622135 528791 586.66 toe I
113 | 516595 518362 603 56 toe 213 | 534447 5186.88 594.08 back 315 | 5963.55 548629 588.75 fr 415 | 667045 5967.02 588.89 top 515 | 6258.45 529270 586.66 toe ﬂ-
114 | 512032 5147 86 604 08 toe 214 | 535160 521925 59476 mh 316 | 596342 548869 506.91 pil 416 | 6647.20 5055 45 588.46 fop-bldg 516 | 616474 5205.74 587.08 fr
115 | 5054.25 5001 41 604 72 toe 215 | 5333.73 536683 603.07 top 317 | 5964.36 548903 59515 back 417 | 6612.89 504607 58876 fop-bldg 517 | 6075.66 516753 58511 fr <
116 | 506515 5074.37 60039 top 216 | 536322 5322 21 605.84 top 318 | 593651 5504.89 595 41 sb12 418 | 6588.76 5941 66 58845 fop 518 | 597453 5125.04 584 46 fr
117 | 5075.03 5060.44 60927 top 217 | 5384.16 531483 607 93 top 319 | 5947.04 5517.33 595 59 top 419 | 6579.85 5919 12 588.68 top 519 | 584105 5069.75 58354 fr m
118 | 508350 5048 36 605 64 toe 218 | 538466 5354 28 602 56 toe 320 | 595499 552732 591.43 toe 420 | 6592.84 5022 74 586.38 toe 520 | 5691.92 500598 584 .04 fr
119 | 501143 498996 60563 toe 219 | 540422 5324 80 600.46 fop 321 | 603324 5452 56 591 38 toe 421 | 6609.71 5886.40 589.05 fop 521 | 554702 494519 58208 fr (D
120 | 499140 499032 608.94 top 220 | 5416.70 5311.15 609.38 top 322 | 602527 544370 595 01 top 422 | 661555 5892 51 586.57 toe 522 | 539523 4881.94 580.87 fr O
121 | 497926 5005.00 60921 top 221 | 543438 5298 55 603.47 toe 323 | 6077.89 538532 594 98 top 423 | 6668.76 585518 588.94 top 523 | 5277.70 483343 586.00 fr
122 | 496867 5016.16 60585 toe 222 | 5461.79 5319.98 603.99 toe 324 | 6097.56 5379.03 595 10 top 424 | 6672.05 586026 58654 toe 524 | 6184.55 5167.52 58551 pil n_
123 | 490360 4968.22 60570 toe 223 | 5452.80 533359 600.22 top 325 | 611714 5391.89 594 99 top 425 | 6708.12 5839 41 588.64 top 525 | 610128 5132.81 58544 pil
124 | 491477 4956.19 60913 top 224 | 544632 5346 45 609 62 top 326 | 6104.18 5404 .54 592 82 toe 426 | 671044 5843 51 586.47 toe 526 | 6018.48 500822 58555 pil O
125 | 492606 494097 608 .68 top 225 | 542881 5379.73 601.60 toe 327 | 609034 5401.49 592 06 toe 427 | 6792.92 580743 588.67 top 527 | 588998 504529 58549 pil |_
126 | 493661 492892 605 .86 toe 226 | 554091 5404 56 601.73 toe 328 | 612882 5407 43 594 86 sb11 428 | 679498 581229 586.49 toe 528 | 579512 5005.62 58538 pil
127 | 485840 4864.46 606 43 toe 227 | 5546.05 5379.74 609.29 top 329 | 6173.84 546418 594 30 top 429 | 680222 579397 58877 top 529 | 572699 497739 585 52 pil
128 | 4847.05 4877.32 609.70 top 228 | 555068 5358 50 600.08 top 330 | 6187.80 5491 13 593.08 mw 430 | 680082 578833 586.49 toe 530 | 558334 4916 60 58542 pil
129 | 483515 489121 609 46 top 229 | 555523 5338.81 603.35 toe 331 | 620023 5516.63 593.27 top 431 | 6770.04 5797 21 589 01 top 531 | 5488.18 4876 48 58522 pil
130 | 482268 490525 60563 toe 230 | 570134 5368.96 603.20 toe 332 | 6187.23 5576.74 592 82 top 432 | 676754 579125 58661 toe 532 | 539436 4836.07 586.00 pil PROJECT No 12388898
131 | 477878 488068 60591 toe 231 | 569695 538518 609.23 fop 333 | 6163.98 5610.81 507 78 top 433 | 6698.12 582404 588.85 top 533 | 529644 479570 58585 pil :
132 | 478540 486541 609 54 top 232 | 569902 539507 60939 sb7 334 | 612468 5645 59 598 61 top 434 | 669535 5818.27 58651 toe 534 | 6298.76 5216.95 58547 pil FILE No. 12388898A001
133 | 478971 484117 600.75 top 233 | 569684 540498 60940 fop 335 | 607326 5683.02 508.73 top 435 | 663547 585166 58899 fop 535 | 642463 526023 58538 pil
134 | 502726 4954.06 60568 gs 234 | 568541 5447 86 598 51 toe 336 | 6027.66 572174 600.36 top 436 | 6632.77 584671 586.46 toe 536 | 657087 5330.85 585.60 pil SCALE AS SHOWN
135 | 507566 489043 60618 gs 235 | 577583 5468 63 597 64 toe 337 | 601937 570727 590.90 toe 437 | 661027 586924 588.01 top 537 | 6709.70 5393 14 584 43 pil
136 | 5138.29 4922.00 60568 gs 236 | 579230 5424 .96 60927 top 338 | 6063.58 5668.58 590.36 toe 438 | 660516 586283 586.34 toe 538 | 6813.15 543227 58565 pil DESIGN JBR 07/11/12
137 | 5090.06 4961 14 604 96 gs 237 | 5794.01 541081 609.26 top 339 | 603820 5630.64 500.74 gs 439 | 656954 5897 33 58018 fop 539 | 692579 5479.00 58552 pil CADD DJC 07/11/12
138 | 513312 5059.80 605.00 toe 238 | 579354 5387 63 60310 toe 340 | 610133 5642 31 590.17 toe 440 | 6565.12 589048 58638 toe 540 | 714045 5560 71 585 68 pil
139 | 514643 5069.12 60810 as 239 | 582885 539630 600 38 top 341 | 6135095 5606.12 580.90 toe 441 | 6532.60 5034 67 59123 top 541 | 713157 561532 595 67 pil 100 0 100 200 CHECK JRR 08/27/12
140 | 517070 5035.03 60848 gs 240 | 585544 5438 58 609 61 fop 342 | 615941 556734 580.48 toe 442 | 651467 5002 14 59318 fop 542 | 7158.06 5658.11 596.02 pil
141 | 515388 5022 80 60530 toe 241 | 581484 538073 603.27 toe 343 | 617328 5523 43 580 56 toe 443 | 652070 5886 46 58637 toe 543 | 715928 566325 590.76 pil SCALE FEET REVIEW 08/27/12
142 | 5196.01 4984 08 604 88 toe 242 | 585466 537261 609 58 top 344 | 616258 5492 74 580.04 toe 444 | 6514.29 588297 587 .04 inv-12inch 544 | 714334 5712.09 590.74 pil
143 | 5206 60 4995 17 607 71 gs 243 | 584186 5357 47 60317 toe 345 | 6183.93 5215.73 503 44 back 445 | 651437 5880.50 586.50 inv-8inch 545 | 7126.81 5788.87 590.77 pil
144 | 522731 4997 47 607 15 gs 244 | 590381 5377 47 600.88 top 346 | 6184.99 5215.26 595 65 pil 446 | 645598 587127 59579 top 546 | 713132 5612.88 584 40 fr
547 | 642951 500027 592.00 top
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JULY 2012

123-88898
NIPSCOVGEQ INVEST/MICHIGAN CITY/IN
SUMMARY OF S0OIL DATA
Grain Size
Soil Matural Anterberg Distribution Compaction Additional
Sample Sample | Sample | Classi- | Moisture Limits: % Fimer | % Fimer | % Fimer | Maximem | Optimum Unit Weight Permeability Tests
ldentification | Type Depth | fication k- Mo 4 MNo. 200 005 Dry Demsity | Moistere | Gs | Mosture Dhry {emisech | Condwcted
L.L.] P.L.} P.L. | LL Sieve Sieve mm (B oulty % e (Ibeuft) (See Motes)
BH-6 um 4004200 CL 174 30| 17| 13 | oum 996 864 45.0 - - 175 174 1159 - T-CuU
ABBREVIATIONS: LIQUID LIMIT (LL) NOTES: T =TRIAXIAL TEST
PLASTIC LIMIT (PL) U =UNCONFINED COMPRESSION TEST
PLASTICITY INDEX (PI) C =CONSOLIDATION TEST

LIQUIDITY INDEX (LIy
SPECIFIC GRAVITY (Gs)

MOISTURE (Mc)

Golder Associates Inc.

DS = DIRECT SHEAR TEST
O =0RGANIC CONTENT

P =pH



MULTI-STAGE TRIAXIAL COMPRESSION TEST CONSOLIDATED UNDRAINED WITH PORE PRESSURE - MODIFIED ASTM D 4767

OJECT TITLE NIPSOOVGED INVEST/MICHIGAN CITY/IN | INITIAL SAMPLE DATA cm in corected CORRECTED SAMPLE DATA

PROJECT NUMBER I23-8E6893 HEIGHT 15.194 5982 5966 DRY DENSITY, cale (pef) 116.1
SAMPLE 1D BH-6 DIAMETER 7244 2852 2831 VOLUME OF SOLIDS 416.02
SAMPLE TYPE uD AREA 3122 6,39 6.30 VOLUME OF VOIDS 199.47
FOEFTH INTERW AL 40.0-42.5 WOLUME 626.23 3822 37.56 WVOID RATIO B479
MACHINE SPEED (in'min) | 00008 WEIGHT (g) 1353.80 1344.35

STRAIN RATE (%/min) 0.013 % MOISTURE 182 17.42

L PRESSURE {psi) 75 SPECIFIC GRAVITY 275 WATER CONTENT (% MOISTURE)

AMPLE PRESSURE (psi) 70.0 MOIST DENSITY (pef) 134.9 ip:f WT SOIL & TARE. MOIST (g) 134435
EFF. CONSOLIDATION DRY DENSITY, cale (pcf) 114.1 pef WT S0IL & TARE. DRY (g) 114488
PRESSURE, a3 (psa) T5 VOLUME OF SOLIDS 416,02 |om WT TARE (g} 0,00
PRESSURE. oy (psf) 10800 VOLUME OF VIOEDS 022 |em” WT MOISTURE (g) 199.47
FINAL *B" VALUE 1.00 Mounting Method[__Wet | VOID RATIO 0,505 WT DRY SOIL (g) 1144.38
5o | Minues) 9.31 SATURATION 9G4 % MOISTURE 1742

ADTUM ANTAL FORE WP change E CORR CORE DEV SIGMA Y SHGNLA L SAGMEA S EFF FEMN [T TR | [ |

TIMEE DEFLECT. LOWD PRESS. DU (psf) B STRAIN B4 AREMN HEMHT STRESS devsirscp EFF. EFF STR RATIO i !

{MING [ mckes) [Es) [psi=LF [L=d] [*a) = 1) [m) (st} () (=) [T} [y &) [F) (L8] IA)
o0 .00 133 w4 [le] 0043 1.0 &30 5065 (1] 10800 1830 108D 1.00 1030 & [ 11] 000
iR D00s 306 TET 1872 (1751 1.0 [ ] 5963 - ) 14641 12769 S E 143 [Ei P 3 19210 049
1.5 0L 00 S T4 a0 1.00 530 5960 753 16558 13534 e 1.74 10855 e i 053
113 000 451 T2E 3a54 015 .00 631 5957 TG 1749 18493 T34 1.97 R 3574 048
150 o2 4G 0 3744 020 103 631 5934 12 13802 1506.8 M6 el ] 11106 2 001 5 D47
13E 0ns 517 T3 4176 025 1.050 &30 5951 375 15675 15499 G624 234 11062 4438 047
I3 [l SRR T35 4364 042 100 532 5940 13350 TEDS0 16586 6336 162 1146.1 SE25 044
s 0030 [l 36 4508 0,50 Lk 533 0% 18106 TE906 17798 8152 iy} 11745 %553 041
43K Q035 657 T 4752 0.59 LI &35 L9310 10802 2607 ITE50 &4 E 195 1S 2301 0.40
0.0 D040 6510 73,7 4752 067 0w 634 590 12314 X114 8342 G04.E 304 13205 &EST D59
563 00ss noe T 4752 075 L] 634 5921 12085 I5TRS 1903.3 604 B R L 12540 6452 D37
625 Q050 T3 3T 4752 0E4 0 535 5916 134596 M6 19544 4 E 123 gy - &4 3 035
8K 0055 T 6 4508 052 LR &35 011 14119 i M3 6192 12B 3250 TS S 033
5D 0060 TES 36 4608 1.3 e 634 5906 14673 2473 Pl 61%2 337 13528 T34 031
£33 D0ES 309 736 4508 Loe (L] 535 001 15181 TR 1 373 B19.2 345 13782 TEO 030
£S5 0070 312 T8 4554 17 L] 637 5 5% 154862 HEDE T XITHE 6336 344 141067 Tl 029

DU DEVIATORIC STRESS EFFECTIVE PRINCIPLE STRESS TECH| TW/AK
@ FAILURE @ FAILURE RATIO @ FAILURE DATE[ 7912
CHECK
REVIEW
APPROVE

Golder Associates Inc.




MULTIESTAGE TRIAXIAL COMPRESSION TEST CONSOLIDATED UNDRAINED WITH PORE PRESSURE - MODIFIED ASTM D 4767

PROVECT TITLE NIPSCOVGED INVESTMICHIGAN CITY/IN | INITIAL SAMPLE DATA cm in oofrected CORRECTED SAMPLE DATA
PROJECT NUMBER 123-83898 HEIGHT 15.154 5966 5.906 DRY DENSITY, cale (pef) 1174
SAMPLE ID BH-& DIAMETER 7.191 2831 1829 VOLUME OF SOLIDS 416.02
SAMPLE TYPE UD AREA 4062 630 620 VOLUME OF VOIDS 192.27
DEPTH INTERVAL 400425 VOLUME 615.48 37.56 37.12 VOID RATIO 0.462
MACHINE SPEED (infmin} [ 0.0008 WEIGHT (g} 1344.35 1337.15
STRAIN RATE (%/min) 0.014 %% MOISTURE 174 16.79
PRESSURE (psi) £5.0 SPECIFIC GRAVITY 275 WATER CONTENT (% MOISTURE)
SAMPLE PRESSURE (psi) 0.0 MOIST DENSITY (pef) 1363 |[pef WT S0IL & TARE, MOIST (g) 1337.15
EFF. CONSOLIDATION DRY DENSITY, calc {pef) 1161 |pef WT S0IL & TARE, DRY (g) 1144 88
PRESSURE, g (psi) 15.0 VOLUME OF S0LIDS 41602 |om” WT TARE (g) 0.00
PRESSURE, a: (psf) 2160.0 WVOLUME OF VOIDS 19937 |om” WT MOISTURE (2) 19227
FIMAL "B” VALUE = VOID RATIO 1.479 WT DRY SOIL (g) 1144.88
5o | Mimtes) 2931 SATURATION 100.0 %% MOISTURE 16.79
ACCUM ANIAL PORE | PWP clange € CORE. CORR. DEV. SIGMA ] | SIGMAL | SIGMAS | EFEPRN | (mew [g- - o2
TIME DEFLECT LOAD PRESS. DU fpsf) | % STRAIN (1) AREA HEHGHT STRESS devsmr-cp EFF, EFF STR RATHO ¥ A
(M) [mches] (s {psi=L [moc) %ed fim 2} {m) el () {e=dU) {a-dU (o7 @y} (P} Lo {A)
o 0 060 187 a4 0 i g9 B35 5506 (T 1] 20600 20600 2600 L3 Te00 on 00
50 0064 741 40 5184 LS 059 635 5502 12555 Miss 28071 16406 1,76 1604 6278 041
E3 0067 0s 45 204 113 059 &35 559 14452 36052 048 15656 152 s TRe o4l
125 0.070 3 4.9 BE0 119 099 636 589 15564 37564 30 15120 206 B2 7992 041
00 0,100 1252 %0 B06 4 168 098 £39 5356 23987 45587 37523 13536 m 25830 11994 0.34
625 0118 1313 761 2038 186 098 680 545 25314 2818 38710 13362 289 2665.1 12655 032
%3 0121 136.6 760 BO6.4 208 098 62 5445 26459 45059 39955 13536 295 26766 13230 0.3
B8 0,131 1427 %0 $06 4 m 0.98 643 5835 77780 5380 41316 13536 1 M8 13890 0:29
1203 0,157 1527 5.6 463 166 097 65 5309 2988 5 SH4ES 43997 14112 302 2005 5 145e3 0.25
1538 0183 1618 753 56 310 (1:5] 649 5763 ] il 3370 46314 14544 318 30425 15885 0.2z
1850 0208 1687 4.8 633 5 3.8 0.96 651 5758 33157 54757 4342 | 15264 307 384z 16578 0,19
2163 0.233 175.6 4.5 550.4 195 0.96 654 $733 34530 130 0216 15666 320 3296.1 17265 0.7
175 0258 1317 1 5328 43 096 &57 5708 35714 57314 51085 16172 310 34025 17857 0.15
2788 D283 1370 3.7 4752 479 boas Eh0 5483 36712 S8512 §356.0 1684 8 3.08 3z 4 B33 & 0.a3
3 0.30% 192 3 T34 4320 513 0a9s &63 5657 TR FI293 073 17280 308 36027 B84 T 001
MIE 0335 197.7 73 3883 567 0.54 666 5631 3B56S (028 S L5 17782 318 IS5 19343 0,10
3750 0360 0.5 728 HEE 6,10 054 .65 5506 39319 £0629 STHT3 1814.4 17 E 1966.5 0.09
053 0385 06| 24 i 452 093 [- % S 53581 O3 GETLIT 3857 18720 34 3ETRE i 8 a7
BT 0436 137 79 6.0 738 093 679 5530 41379 62979 B89 1944.0 303 40025 2068 0.0%
§328 0.486 1190 n2 1152 85 0oz .85 5.480 TE; 3715 £2563 20448 306 41505 21058 0.03
963 0557 752 0.8 576 909 081 591 5479 23010 B461.0 5303.4 024 305 s 21505 0.01
6600 0588 797 0.4 e 9.9 0.90 698 5378 43530 &512.0 &130 216010 302 43365 21765 0.00
T8 0638 166 0.0 575 1082 089 708 £31 w522 §6122 6698 74 301 44437 6.1 a1
863 0689 740.4 @7 -1003 s 088 712 5277 869 £625.9 T3 2608 198 4542 22434 002
8513 04l M50 s A296 1255 087 719 5228 45343 66043 £473.9 22896 298 45568 2672 003
9138 0781 MES g5.2 1723 1339 087 126 5175 15658 671258 £8TE6 BRE 296 46157 e 004
9775 0.842 1516 £ 2160 1426 085 733 51 45950 £7550 EATIO 13760 293 46735 1975 005
1041.3 0.855 2564 688 204 1502 085 740 5073 w26 67825 3.0 23904 293 a7 23113 005
11025 LKD) 21595 L %] Pkl 15595 D84 TAR 5024 $E3T.1 BT TONRT 2431346 29 47521 23185 006
1167.5 fosd 7R 84 =IRE0 2.5 & 0B .56 4972 A5E5T EB05T T053.7 24480 100 &T70.8 ki | <0 06
[TTH DEVIATORIC STRESS EFFECTIVE PRINCIPLE STRESS TECH| TW/AK
@ FAILURE @ FAILURE RATIO & FAILURE DATE [ 12
CHECK
REVIEW
APPROVE

Golder Associates Inc.



MULTEISTAGE TRIANIAL COMPRESSION TEST CONSOLIDATED UNDRAINED WITH PORE PRESSURE - MODIFIED ASTM D 4767

PROJECT TITLE NIPSCO/GED INVEST/MICHIGAN CITY/IN_| INITIAL SAMPLE DATA in comected CORRECTED SAMPLE DATA
PROJECT NUMBER 123-85598 HEIGHT 5.042 5.982 DRY DENSITY, calc (pef) 1228
SAMPLE ID BH6 DIAMETER 2855 2810 VOLUME OF SOLIDS 434.75
SAMPLE TYPE UD AREA 6.40 6.20 VOLUME OF VOIDS 173.29
DEPTH INTERVAL 00425 VOLUME 3868 37.11 VOID RATIO 0395
MACHINE SPEED (in‘min) | 0.0008 WEIGHT (g) 136881
STRAIN RATE (%/min) 0.013 % MOISTURE 14.49
ELL PRESSURE (psi) 100.0 SPECIFIC GRAVITY WATER CONTENT (% MOISTURE)
SAMPLE PRESSURE (psi) | 70.0 MOIST DENSITY (pef) pef WT SOIL & TARE, MOIST (g) 1369.81
EFF. CONSOLIDATION DRY DENSITY, calc (pef) per WT SOIL & TARE. DRY (g) 156,44
PRESSURE, o, (psi) 30.0 VOLUME OF SOLIDS em’ WT TARE (g} 0.00
PRESSURE, oy (psf) 4320.0 VOLUME OF VOIDS ’ WT MOISTURE (g) 17337
FINAL "B* VALUE 1,00 Moenting Method[ Wer | VOID RATIO WT DRY SOIL (g) 1196.44
b (minutes) 3144 SATURATION % MOISTURE 1449
ACCUNL ANIAL PORE | PWP change z CORR CORR DEV. SIGMA T | SIGMA | | SIGMAS | EFFPRN (o] los - gy}
TIME DEFLECT. LOAD PRESS DU (psf) | % STRAIN [t} AREA HERGHT STRESS devsarrep EFF EFF. STR RATIO : :
(MM (mches) (s} {psi=U fact] {*&) {in ) {m} (st i) (i) [:-d1F) (LY (P} L] [A)
[L1] LX) (ip ] nE ] L] (K] 6240 5.982 o 43000 4310 23200 1.00 43110 oo o
25 a2 542 T35 3BEE 003 [Ki:] 620 5 9810 35313 5133 47545 38312 122 43819 a30.7 4%
63 0as TEB 754 6624 008 LDy 621 5977 14472 T2 5051 % 36576 139 4359.7 Ll O4T
11 Q038 e 768 3540 LN ] 1.0 6.2l 5974 1743.% 0635 51595 34560 1.50 437 BTI.T a5
33 GO (§ir | e x4 0.8 103 621 5971 1674 EIET 4 526500 el ] 1 50 42813 9E3T osr
175 G064 52 s 1520 023 103 6322 5968 23R S4HLE 5% 31680 1 67 42134 10654 054
300 24 P18 510 18435 040 1.00 623 1958 5400 8611 53923 2B51.2 139 41218 12706 0SB
625 2050 155.8 80 18854 034 ik 615 5932 LT TS10.T 56243 336 231 4090 15954 059
875 o [ B f 2 E 20150 1.47 0y 628 5902 35402 TEE02 S48 1040 254 40741 17701 Q5T
1163 0053 15T £54 2024 .55 05 630 5.859 3510 EITI0 G05E 5 2217 .6 274 41430 9255 (517
TS R (k] E5S 32 197 05 6.33 L 41054 BATS A 62542 1383 288 4415 v vl § 052
1513 FREE] M4 B5s 133 ) 098 636 1837 43312 B65LT 6530 0 213E 3 2598 43544 &5 &y
2.3 a1ss 2178 555 JI6E 183 0497 638 5813 45074 274 7104 152 305 S 2507 oaT
13 @153 prat ] 853 0E30 313 097 641 5.789 45820 90020 59140 Imzn 30 45730 53410 045
o G285 1534 850 4L E 159 0.9 643 5,767 43387 F158T T3S 2152 303 46745 24194 [
3000 8240 2401 7 20015 41 056 646 52 49671 92871 s | 284 1M 48019 285 040
36348 0.9 2517 o 0 436 095 6.52 5651 1T 4590 75583 4192 R 50048 1586 T
3950 B3E6 ma f 1.3 18452 528 055 655 F.656 L - 56043 TTESL 68 LR L 51210 16441 035
4533 3353 2666 530 17568 b 07 394 650 54619 543185 975y 30017 25632 b 2515 il LR 0.3x
18 % | G415 1756 85 IGE4E 694 053 65T 3567 S5ELT 20027 82179 2352 12 54165 w3 030
5775 Q452 2830 59 15984 .72 052 6.72 §.520 55040 040 55 15 el 55685 8470 028
£80.0 B5E2 9 g5 15408 B56 090 6.78 5470 58102 iM302 358594 2 ki) 56843 20051 oar
TOLS 3552 e r e 4] 1853 8 838 oer 635 §.4M) 8506 1020495 37403 28512 30T 570 1448 02s
a2 S E600 3035 504 Mz 190 050 691 5312 SRR nraes Lk 83 305 SE932 29844 Bl
230 0650 ok 502 13536 11,03 0B 697 5.322 S5 4 3654 203 2966.4 3 5089.1 327 02
B0 0,708 315.5 i 12960 1184 0B T4 5274 GLE.5 104255 21935 40 102 60767 k01 vy ) LB |
10 O BO3 3252 3 E2095 1350 B a7 5174 SIELS 105085 9ree s 31 299 &200 & 30522 .20
11350 908 3334 785 11520 1518 0UBS 731 5.074 62064 105464 93584 31680 287 62512 31132 oa1s
1S 2954 ke TEE 11332 15.95 BB 738 5008 [k &3 03485 4153 %63 2195 &311.0 3143 01k
12563 1005 Mi2 a4 154 1683 E3 746 4977 62581 10578.1 94837 iNs6 204 BR5E NMa oy
DU DEVIATORIC STRESS EFFECTIVE PRINCIPLE STRESS TECH | TWIAK
& FAILURE @ FAILURE 4967.1 RATIO @ FAILLRE [ 304 | DATE| 772
CHECK
REVIEW
APPROVE

Golder Associates Inc.



JULY 2002 123-88%98
MULTI-STAGE TRIAXIAL COMPRESSION TEST (CU/'WPP)
MODIFIED - ASTM D 4767

PROJECT NAME: NIPSCINGEQ INVEST/MICHIGAN CITY/IN

PROJECT NUMBER: 123-88898

SAMPLE IDx BH-& DEPFTH: 40.0-42.5 Sample Type: uD

STRESS-STRAIN CURVE
T
=
2
7]
:
w
5
:
(]
o
3
)]
i
"4
@
2. SPECIMEN - THREE COMFINING PRESSURES
6 i 2 4 B B 10 12 14 i6 18 i ] kx4
% STRAIN
Soil Description
o E e L ] Gray, SILTY CLAY, some medium to fine sand,
PORE PRESSURE-STRAIN GURVE i i L
00
USCS CL I
=
-4 [IJ;';T:|':|
s ;
g Conment
JAOamments

@
[T1}
=
o
w
2

* Failure based on elfective stress ratio,

% STRAIN

CHECK

REVIEW

AFPROVE

Golder Associates Inc.




__NORMAL STRESS (psf) _

10000

CHECK
REVIEW
APPROVE

JULY 2012 123-88598]
MULTI-STAGE TRIAXIAL COMPRESSION TEST (CU/WPP)
MODIFIED - ASTM D 4767
PROJECT NAME: NIPSCOVGED INNEST/MICHIGAN CITY/IN
PROJECT NUMBER: 123-BB898
SAMPLE 1D: BH-6 DEFTH: 40,0-42.5' Sample Type: L
STRESS PATH
8000
sin[@) = tanfa)
Effective | Initial Initial
cs &’.‘;ﬂ Confining Diry Molsture
o Pressure | Density | Content
Specimen |  (psf) {pech %)
1 1080 1141 18.2
E 2 2180 1161 174
e 3 4300 1178 16.5
o~
— 4000 1
o EFFECTIVE
' ¥ = 0.5007x + 51 B78
5 |
= | " TOTAL Baturation
il Stain | initial | Before
Rate | Saturation| Shearing
Specimen (%) %) %)
| 0.013 99,4 100.0
| nol4 100.0 1000
BO0D BO00 10000 3 0013 99.4 1000
P (o;#+ a3) 1 2 (psf)
*"TOTAL STRESS PARAMETER *"TOTAL STRENGTH PARAMETER
o = 189" & = W00
a = 196.5 psf C - 2002 psf
* EFFECTIVE STRESS PARAMETER *EFFECTIVE STREMNGTH PARAMETER
a' = 26.7° N g2
a' = 61.7 psf ¢’ - 1.4 psf
MOHR STRESS CIRCLES
BOD0
| Soil Description
| |'Lirny. SILTY CLAY, some medium to fine sand,
frace fine gravel,
|
o000 '
[ uscs [ oL
[=
| ]
I 2 LL PL Pl
E EFFECTIVE 30 | 17 13
] 4000 y= [0 5831 + 71354
= ! Comments
w TOTAL
: i et
S 2000 P =7. s P,
| ‘~‘~ * Fallure based on effective siress ralio,
I|'l
| -.
L]

Golder Associates Inc.



8/2i2012

NIPSCO-MCGS
123-88898

Geotechnical Laboratory Test Results

Sample Identification Soil i i Aterberg Limits Grain Size Distribation
Swopte Depen Cla, |Fo-site Moisture % - : . - Additional Teses Conduered (Sec Notes)
Sample o, Surmple T o fication L T T} % Finer #4 sicve | * Fimer #200 sieve | % Finer 0,002 mm
BH-1 Jar 1428 SP 352 - - . 9932 477 -
BH-1 Jar 11.0'-12.5' SP 593 - - - 9410 443 -
BH-1 Jar 28.5'-30.0' SP 2501 - - - 10000 378 -
BH-2 Jar 1425 SP-5C 4.19 - - - 9128 58% -
BH-2 Jar 5075 SP 190 - - - 97.13 2.30 .
BH-2 Jar 135150 SE 2384 - - - 10000 0.22 -
BH-Z Jar I1.4'-22.5' SP-5C 13.04 - - - 7792 5.00 -
BH-3 Jar 3554 SC-5M 138 - - - T2A6 15.41 -
BH-3 Jar 12.8-15.0° SP 657 - - - 049 0.72 -
BH-3 Jar 23.5'-25.0° i 275 - - - 100.00 151 -
BH-3 Jar 348400 SP.SC 19.15 - - - 10004 .50 -
BH-3 Jar 63.5'65.0" SP-SC 20.72 - - - 100.06 9.78 -
BH-¢ Jar 1025 Sp 3.33 - - - 93.13 2.07 -
BH-4 Jar 35100 5P 6.15 - - - 740 217 -
BH~ Jar 13.5'-15.0° SP 349 - - - 100,04 0,08 -
BH4 Jar 138380 sp 2267 - - - $2.27 3.71 -
BH-5 Jar 57,8 SP 4.1 - - - 9141 2,71 -
BH-5 Jar 135-15.0' SP 485 - - - 99.63 231 -
BH-5 Jar 23.5'-25.0" SP-SC 20.14 - - - 8444 5.51 -
BH-5 Jar 28.5'.30.0' sw 1611 - - - 4547 2.68 -
BH-5 Jar 335'-35.0" SP 2193 - - - 38.06 1.03 -
BH-3 Jir 48.5'-50.0 SP-SC 2207 - - - 9038 740 -
BH-6 Jar 3550 SP 3.17 - - - 100.0¢ 0.3% -
BH-6 Jar 13.5'-20.0" SP 3299 - - - 99.21 169 -
BH-6 Jar 28.5'-30.0° SP 12.64 - - - 100.0¢ 142 -
BH-6 Jur 335350 SP-5C 3745 - - - 99.04 11.84 -
BH-7 Jar L4025 SP-5C 185 - - - 79.12 10.15 -
BH-7 Jar £.5-10.0' SC-SM* 649 - - - 98.74 1382 -
BH-7 Jar 13.5'-15.0° SC-SM* 11.68 - - - 93.61 1381 -
BH-7 Jar 23.5'-25.0" SM 18.36 - - - 2640 20.60 786
BH-7 Jar 38.8'40.0' SP-SC 2285 - - - 10008 678 -
BH-3 Jar 1.0-2.5 SP-5C* 9.73 - - - 93.78 1052 -
BH-8 Bag B.5-10.0 bid 30.08 - - - 100,04 235 -
BH-8 Bap 13,5'-15.0¢ SM 3831 - - - ¥9.00 43.00 2,04
BH-§ Bag 23.5'-25.0" 5P 19.21 - - - 99,70 260 -
BH8 Bap 24.5'-30.0 SC-5M 1825 - - - 49580 35.80 -
ABBREVIATIONS: LIQUID LIMIT (LL)

PLASTIC LIMIT (PL)

PLASTICITY INDEX (PI)

LIQUEDITY INDEX (LI)

SPECIFIC GRAVITY (Gs)

MOISTURE (Mc)}

NOTES: *Classilied Visually

Golder Associates




8/2/2012

NIPSCO-MCGS
123-86898

Geotechnical Laboratory Test Results

Sample [dentilication Soil In-situ Atterberg Limits Grain Size Distribution additional Tests Cond d(See N
Sample Depth | Classi- | Moistare % % Finer #4 sieve | % Finer #200 sieve | % Finer 0.002 mm el Tt Conucted G o)
Sample No. Sample Type ity fication LL PL PI L1
BH-9 Bag 1.00-2.5 SP-SM 937 - - - - 99.80 920 -
BH-9 Bag $.5-10.0' SP-8C* 2269 - - - - 93.00 760 0.61
BH-9 Bag 28.5'-30.0' SP-SM 19.67 - - - - 93.90 10.10 2.03
BH-9 Bag 38.5'-40.¢/ SC-SM 19.57 - - - - 100.00 30.70 6.12
BH-% Bag 48,5'-50.0 SM 2254 - - - - 100.00 18.10 0.02
BH-14 Jar 3.5-50° SP 15,25 - - - - 99.02 3.90 -
BH-18 Jar 8.5'-10.0 SP 24.47 - - - - 99.28 134 D
BH-10 Bag 13.5'-15.0¢ SP 16.14 - - - - 93.9% 1.86 -
BH-10 RBag 23.5'-25.0 SP 19.37 - - - - 80.84 1.52 -
BH-10 Bag 58.5'-60.0' SC-SM* 22.44 - - - - 100.00 31.43 -
BH-11 Bag 3.5'-5.0 SW 13.29 - - - - 55.91 1.26 -
BH-11 Bag 11.0-12.5 sP 23.26 - - - - 99.74 1.83 -
BH-11 Bag 18.5'-20.0 SP 18.76 - - - - 88.67 0.51 -
BH-12 Jar 3.5'-50" SP 4§.70 - - - - 96.70 1,17 -
BH-12 Jar 11.0'-12.58' sP 20.73 - - - - 97.33 2,02 -
BH-12 Jar 33.5'-35.0° SP-SC 21.88 - - - - 100,00 7.78 -
ABBREVIATIONS: LIQUID LIMIT (LL)

PLASTIC LIMIT (PL)

PLASTICITY INDEX (PI)

LIQUIDITY INDEX (LI)

SPECIFIC GRAVITY (Gs)

MOISTURE (Mc¢)

NOTES: *Classified Visually

Golder Associates



8/2/2012

NIPSCO-MCGS

123-88898

Geotechnical Laboratory Test Results

Sample [dentilication Soil In-situ Atterberg Limits Grain Size Distribution
. . u Additional Tests Conducted (See Notes)
Sample Depth [ Classi- | Moistare % % Finer 4 sieve | % Finer #200 sieve | % Finer 0.002 mm
Sample Na. Sample T ity fication LL PL PE L1
BH-1 Jar 38.5'-40.0' CL 20,56 32 16 16 .28 100.00 90.10 39.63
BH-2 Bag 18.5'-20.0" CL-ML 45.76 31 25 [ 3.43 100.00 48.20 11.01
BH-2 Jar 38.5'-40.0" CL 16.37 28 15 13 0.10 99,90 84.70 30.83
BH-2 Jar 48.5'-50.0" CL 17.78 30 17 13 0,05 99.90 8§7.7¢ 36.68
BH-3 Jar 73.5-75.0" CL 15.27 28 14 14 0.80 100.00 89.20 35.40
BH-4 Jar 23.5'-25.0" ML 60.31 16 15 1 45.63 100.00 66.50 12,30
BH-2 Jar 38.5'-40.0' CL 16.37 28 15 13 0.10 95,90 §4.70 30.83
BH-2 Jar 48.5"-50.0° CL 17.78 30 17 13 0.05 95.90 87,70 36.68
BH-3 Jar 73.5-75.0° CL 15,27 28 14 14 0.30 100.00 39.20 35.40
BH-6 Jar 43.5'-45.0° CL 17.58 29 13 14 0.21 81.30 69.80 28.58
BH-6 Jar 48,5°-50,0' CL 17.09 31 17 14 0.04 100.00 §8.30 34.77
BH-§ Bag 18.5'-20.0° ML 50.41 30 26 4 6.19 1{4.0 98.1 5.95
BH-8 Bag 38.5"-40.0 CL 15.17 26 14 12 0.14 99.20 82,70 32.43
BH-8 Bag 53.5°-55.0° CL 13.33 24 14 14 -4,12 99,90 83.20 30.56
BH-8 Bag 68,5°-70.0° CL* 14,74 - - - - 100.00 76.70 13.60
BH-9 Bag 33.5%-35.0 CL 17.15 27 13 14 0.26 99.8 82.3 33.47
BH-10 Bag 33.5"-35.0" CL 20.04 30 18 12 0.1%8 86.40 75,00 32.28
BH-10 Bag 48.5"-50.0" CL 14.47 28 16 12 0,00 98,9 86.8 33.85
BH-10 Bag 73.5°-75.00 CL 14,78 24 14 10 0.07 100.00 95.10 30.78
BH-11 Bag 28.5'-30.0" CL 16.42 28 15 13 0.12 98.9 84.9 33.16
BH-12 Jar 23.5-25.0° ML 21.18 15 15 0 0.00 10,10 69.80 4,10
BH-12 Jar 38.5"-30.00 MH 20.34 59 46 13 -1.99 10090 89.90 5,56
ABBREYIATIONS: LIQUID LIMIT (LL)

NOTES:

PLASTIC LIMIT (PL)
PLASTICITY INDEX (PI)
LIQUIDITY INDEX (L)

SPECIFIC GRAVITY (Gs)

MOISTURE (Mc)
*Classified Visually

Golder Associates



Template For Sand Grain-size and Perm

Global Information;

PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88698

SAMPLE ID: BH-1
SAMPLE TYPE: JAR
SAMPLE DEPTH:; 1.0-2.5

DESCRIPTION:

trace fines

Brown, POORLY GRADED SAND, trace gravel,

AS-RECEWED MOISTURE CONTENT: Weight of Wet Soil & Tare

uscs|__SP |
34,81
Weight of Dry Soil & Tare 34.10
Weight of Tare 13.93
Weight of Water 0.71
Weight of Dry Soil 20.17
Water Content 3.52%
TITLE BLOCK: TECH CB
DATE 07/09/12
CHECK 2 i
REVIEW AE T~

/




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-1
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 1.0'-2.5'
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 32.05
Wi Wet Soil & Tare (gm) (wl) 34,81 Dry Soil & Tare {gm) 31.84
Wt Diy Soil & Tare (gm) (w2) 34.10 Tare Weight (gm) 10.98
Weight of Tare (gm) (w3) 13.93 Moisture Content (%) 1.01
Weight of Water (gm) (wid=w1-w2) 0.71 Total Weight Of Saimple Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (w5=wl-w3) 20.17 Weight Of Sample (gm) 339.95
Moisture Content (%) (wd/w3)*100 3.52 Tare Weight (gm) 96.53
(W6) Total Dry Weight (gm) 240.99
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wi-Tare)  (%Retained) % PASS SIEVE
96.58 | +Tare {(wt revwe)* 100} (100-Y%ret)
30" 96.58 0.00 0.00 100.00 3.0" coatse gravel
25" 96.58 0.00 0.00 100.00 2.5" coarse gravel
2.0" 96.58 0.00 0.00 100.00 2.0" coarse gravel
1.5" 96.58 0.00 0.00 100.00 1.5" coarse gravel
1.0" 96.58 0.00 0.00 100.00 1.0° coarse gravel
0.75" 96.58 0.00 0.00 100.00 0.75" fine gravel
0.50" 96.58 0.00 0.00 100.00 0.50" fine gravel
0.375" 96.58 0.00 0.00 100.00 0.375" fine gravel
#4 98.22 1.64 0.68 99.32 4 coarse sand
#10 102.51 5.93 2,46 91.54 #10 medium sand
#20 107.13 10.55 4.38 95.62 #20 medium sand
H40 117.03 20.45 8.49 91.51 #40 fine sand
#60 213.56 116.98 48.54 51.46 #60 fine sand
#1060 321.92 22534 93.50 6.50 #100 fine sand
#200 326.09 229.51 95.23 4.77 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse {c)
% F GRAVEL 0.68 trace 0to 5% > 10% mostly medium (im) LL -
% C SAND 1.78 little 51t012% < 10% fine (c-m) PL -
% M SAND 6.03 some 12 to 30% < 10% coarse (n-I) P1 -
% F SAND 86.75 and 3010 50% < |0% coarse and fine (in) Gs -
% FTNES 4,77 < | 0% coarse and medium ()
% TOTAL 160.00 > 10% equal amounts each (c-f)
DESCRIPTION |Brown, POORLY GRADED SAND, trace gravel, trace fines
USCS Sp | TECH CB
DATE 7/9/2012
CHECK 2L
REVIEW il
Golder Associates - Lansing, Michigan BH1..4'-2.5"xlsm




QZ=-00Lr7DoD

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

L " 2n o1975" 5y A [ I 3 Y
100 1z 3oyt .LT e Jlm po- 00

=t

90

. \

70

60

) \

30
20 \

: \

1000 100 10 1 0.1 0.01 0.001
Graln size in millimeters

% Passing
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders Cobbles Gravel SAND FINES
0.00 000 | o088 178 ] 603 | £6.75 4.77
SAMPLE ID BH-1 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 1.0-2.5 Pl -

DESCRIPTION Brown, POORLY GRADED SAND, trace gravel, trace fines

USCS 5P I

NIPSCO-MCGS TECH CB
123-98898 DATE{ 7//2012

CHECK
REVIEW[ " /

Golder Associates - Lansing, Michigan BH1..1-2.5' xlsm




Template For Sand Grain-size and Perm

Globa! Information: PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-_1
SAMPLE TYPE: JAR
SAMPLE DEPTH: 11.0-12.%'

DESCRIPTION: |Light Gray, Black, POORLY GRADED SAND, little
gravel, trace fines

uscs SP |

AS-RECEIVED MOISTURE CONTENT: Weight of Wet Sail & Tare 34.33
Weight of Dry Soil & Tare 33.20
Weight of Tare 14.16
Weight of Water 1.13
Weight of Dry Soil 19.04
Water Content 5.93%

TITLE BLOCK: TECH CB

DATE 07/09/12

CHECK D it

REVIEW s
l



ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-1
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 11.0'-12.5'
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 23.90
Wt Wet Soil & Tare (gm) {wl) 34.33 Dry Soil & Tare (gm) 23.88
Wt Dry Soil & Tare (gm) (w2) 33.20 Tare Weight {gm) 11.32
Weight of Tare (gm) {w3) 14.16 Moisture Content (%) 0.16
Weight of Water (gm) (wd=wl-w2) 1,13 Total Weight Of Sample Used For Sieve Correcled For Hygroscopic Maisture
Weight of Dry Soil (gm) (wS=w2-w3) 19.04 Weight Of Sample {gm) 376.35
Moisture Content (%) (wd/w35)*100 5.93 Tare Weight (gm) 95.84
(W6) Total Dry Weight (gm) 280.06
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%Retained) % PASS SIEVE
96.04 | +Tare {(wtvevwg)¥100}  (100-%ret)
3.0" 96.04 0.00 0.00 100.00 3.0" coarse gravel
25" 96.04 0.00 0.00 100.00 2.5" coarse gravel
20" 96.04 0.00 0.00 100,00 2.0 coarse gravel
I.5" 96.04 0.00 0.00 100.00 1.5 coarse gravel
1.0" 96.04 0.00 0.00 100.00 1.0" coarse gravel
0.75" 96,04 0.00 0.00 100.00 0.75" fine gravel
0.50" 109.04 13.00 4.64 95.36 0.50" fine gravel
0.375" 110.48 14.44 5.16 94.84 0.375" fine gravel
H4 112,55 16.51 5.90 94.10 #d coarse sand
¥10 119.51 23.47 8.18 91.62 #¥10 medium sand
#20 128.38 32.34 11.55 8845 #20 medium sand
#40 142.43 46.39 16.56 83144 #40 fine sand
#60 251.65 155.61 55.56 44.44 #60 fine sand
#100 360.30 264.26 94.36 5.64 #100 finc sand
#200 363.70 267.66 95.57 443 #200 fines
% C GRAVEL 0.00 Descriptive Terms > | 0% mosily coarse {c)
% F GRAVEL 5.50 trace 0to 5% > 10% mostly medium (m) LL -
% C SAND 249 little 510 12% < 10% fine (c-m} PL -
% M SAND 8138 some 12 10 30% < 10% coarse (m-[) Pl -
% F SAND 79.01 and 30 to 50% < 0% coarse and fing (m} Gs -
% FINES 4.43 < 10% coarse and medium (f)
% TOTAL 100.00 > 10% equal amounts each {c-f)
DESCRIPTION |[Light Gray, Black, POORLY GRADED SAND, little gravel,
trace lines
USCS sp TECH CB
DATE 7192012
CHECK D, et
REVIEW BT
v 2
Golder Associates - Lansing, Michigan BH1..11.0-12.5'




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES

100 1o : 28 ¢1" 75": =A3? "= =#-1 ' 10 i :#20 l#40 :ﬂGD: ?100= #-200
H el
™
90 oS
‘__\\
80
70
%
p 60
A
s
g 50
I
N
G 40 \
30 \
20 \
K N
O +
1000 10 1 01 0.01 0.001
Grain size in millimeters
% Passing
Coarse | Fine Cor | Med ] Fine SILT OR CLAY
Boulders Cobbles Gravel SAND FINES
0.00 000 | 590 249 [ 818 | 79.01 443
SAMPLE ID BH-1 LL ;
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 11.0-12.5' Pl .
DESCRIPTION]|Light Gray, Black, POORLY GRADED SAND, little gravel, trace fincs
USCS s ]|
NIPSCO-MCGS TECH[ ¢
123-88898 DATE[ 7972012
CHECK| [/ &/,
REVIEW| S<7—
=¥
Golder Associates - Lansing, Michigan BH1..11.0-12.5




Template For Sand Grain-size and Perm

Global Information: PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE |D: BH-_1_
SAMPLE TYPE: JAR
SAMPLE DEPTH: 28.5'-30.0'

DESCRIPTION: |Light Yellowish Brown, PGORLY GRADED SAND,
trace fines, trace organics

uscs|” SP_|
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 35.96
Weight of Dry Soil & Tare 31.57
Weight of Tare 14,02
Weight ol Water 4.39
Weight of Dry Soil 17.55
Water Content 25.01%
TITLE BLOCK: TECH CB
DATE 07/09/12
CHECK 2N

REVIEW 357




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217,D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-1
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 28.5'-30.0"
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 36,14
WL Wei Soil & Tare (gm) (wi) 35.96 Dry Soil & Tare {gm) 35.72
Wt Dry Soil & Tare (gm) (w2) 31.57 Tare Weight (gm) 13.90
Weight of Tare {(gm) {(w3) 14.02 Moisture Content (Yo) 1.92
Weight of Water (gm) (wid=wi-w2) 4,39 Total Weight OF Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil {gm) (w5=w2-w3) 17.55 Weight OF Sample (gm) 340.99
Moisture Content (%) (wd/w5)*100 25.01 Tare Weight (g} 95.38
(we) Total Dry Weight (gm) 240,97
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret {(Wt-Tare)  (%Retained) % PASS SIEVE
95.54 ] +Tare {twirevw6)* 100} (100-%ret)
ot 95.54 0.00 0.00 100.00 3.0" coarse gravel
2.5" 95.54 0.00 0.00 100.00 2.5" coarse gravel
2.0" 95.54 (.00 0.00 100.00 2.0" coarse gravel
1.5" 95.54 0.00 0.00 100.00 1.5" coarse gravel
1.0" 95.54 0.00 0.00 100.00 1.0" coarse gravel
0.75" 95.54 0.00 0.00 100.00 0.75" fine gravel
0.50" 95.54 0.00 0.00 100.00 0.50" fine gravel
0.375" 95.54 0.00 0.00 100,00 0.375" fine grave!
H4 05.54 0.00 0.00 100.00 4 coarse sand
#10 97.10 1.56 0.65 99.35 H10 medium sand
#20 98.72 3.18 1.32 98.68 #20 medium sand
#40 108.53 12,99 5.39 94.61 #40 fine sand
#60 195.60 100.06 41.52 58.48 H60 fine sand
#100 314.92 219.38 91.04 8,96 H100 fine sand
#200 327.41 231.87 96,22 1.78 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse {(c)
% FF GRAVEL 0.00 trace 0to 5% > 10% mostly medium {m}) LL -
% C SAND 0.65 little 510 12% < 10% fine (c-m) rL -
% M SAND 4.74 some 12 to 30% < 10% coarse {m-f) Pl -
% F SAND 50.83 and 30 to 50% < 0% coarse and fine (n) Gs -
% FINES 3.78 < 0% coarse and medivm ()
% TOTAL 100.00 > 10% equal amounts each (c-f)
DESCRIPTION |Light Yellowish Brown, POORLY GRADED SAND, trace
fines, trace organics
USCS 5P TECH CB
DATE 7/9/2012
CHECK [ D W/,
REVIEW i
Golder Associates - Lansing, Michigan BH1..28.5-30.0'




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

2" . ) 21?5 & 3757 #d4 A2k ] #40 , 860, $1C0, #2200
100 . €9 ele e %““\J
90 \\
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% \
P 60
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s 50
|
N
G 40
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20 \
10 \
0 t
1000 100 10 1 0.1 0.01 0.001
Grain size in millimeters
% Passing
Coarse | Fine Cor |  Med | Fine SILT OR CLAY
Boulders Cobbles Gravel SAND FINES
0.00 0.00 | 0.00 065 | a7 | 90.83 3.78
SAMPLE ID BH-| LL -
SAMPLE TYPE JAR PL .
SAMPLE DEPTH 28.5-30.0' r -
DESCRIPTION]|Light Yellowish Brown, POORLY GRADED SAND, trace lines, trace
organics
USCS sp
NIPSCO-MCGS TECH CB
123-88898 DATE| 7972012
CHECK| D u/.
REVIEW| [/
Golder Associates - Lansing, Michigan BH1..28.5-30.0°



Template For Sand Grain-size and Perm

Global Information:

PROJECT NAME;
PROJECT NUMBER:

SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:
DESCRIPTION:

USCS:

AS-RECEIVED MOISTURE CONTENT:;

TITLE BLOCK:

NIPSCO-MCGS

123-88858

BH-2

JAR

1.0-2.5'

Brown, POORLY GRADED SAND WITH SILTY

CLAY, little gravel

SP-SC |
Weight of Wet Soil & Tare 35.86
Weight of Dry Soi! & Tare 34.99
Weight of Tare 14,22
Weight of Water 0.87
Weight of Dry Soil 20.77
Water Content 4.19%
TECH CB
DATE 07/09/12
CHECK Vet
REVIEW 7S




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLEID BH-2
PROJECT NO. 123-85898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 1.0'-2.5'
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 32.63
Wt Wet Soil & Tare (gm) (wl) 35.86 Dry Soil & Tare (gm) 32.41
Wt Dry Soil & Tare (gm) (w32) 314,99 Tare Weight (gm) 11.69
Weight of Tare {(gm) (w3) 14,22 Muoisture Content (%) 1.06
Weight of Water (gm) (wi=wl-w2) 0.87 Total Weight OF Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (wi=w2-w3) 20.77 Weight Of Sample (gm) 358.44
Moisture Content (%) (wd/w5)*100 4,19 Tare Weight (gm) 95.24
(W6) Total Dry Weight (gm) 260.43
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret {(Wt-Tare)  (%Retained) % PASS SIEVE
96.50 | +Tare {(wtrevwe)* 100} (100-%ret)
3.0" 96.50 0.00 0.00 100.00 3.0" coarse gravel
2.5" 96.50 0.00 0.00 100,00 2,5" coarse pravel
2.0" 96.50 0.00 0.00 100.00 2.0" coarse pravel
1.5" 96.50 0.00 0.00 100.00 1.5" coarse gravel
t.o" 96.50 0.00 0.00 100.00 i.0" coarse gravel|
0.75" 109.43 12.93 4.96 95,04 0,75" fine pravel
0.50" 109.43 12.93 4.96 95.04 0.50" fine pravel
0.375" 112.58 16.08 6.17 93.83 0.375" fine gravel
H4 116,60 20.10 7.72 92.28 #4 coarse sand
#10 123.74 2724 10.46 89.54 #10 medium sand
#20 136.02 39.52 15.17 84.83 #20 medium sand
#40 146.18 49.68 19.08 80.92 H40 fine sand
#60 218.37 121.87 46,79 53.21 #60 fine sand
%100 336.19 239.69 92.03 1.97 #100 fine sand
#200 341.63 245.13 94,12 5.88 H200 fines
% C GRAVEL 4.96 Descriptive Terms > 10% mostly coarse ()
% F GRAVEL 2.75 trace 0to 5% > 10% mostly inedium (m) LL -
% C SAND 2.74 little 5t0 12% < 10% fine (c-m) PL -
% M SAND 8.62 some 12 to 30% < 10% coarse {(m-f) r1 -
% F SAND 75.05 and 30 to 50% < 10% coarse and [ine {m) Gs -
% FINES 5.88 < 10% coarse and medium (f)
% TOTAL 100.00 > 10% equal amounts each (c-f)
DESCRIPTION |Brown, POORLY GRADED SAND WITH SILTY CLAY,
litlle gravel
USCS SP-SC l TECH CB
DATE 7/9/2012
CHECK Y,
REVIEW /257
Golder Associates - Lansing, Michigan BH2..1-2.8' xlsm




S

OZ-—0wn>»T

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

100 12 S lyTSy ST g L B0 L 400, £40, #60 94100, '%9"
CT
90 ™
“‘--—.._\{
80
70 \
0 \
50 \
40
30
20 \
10 &
0 ﬂ
1600 100 10 1 0.1 0.01 0.001
Grain size In millimeters
% Passing
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders | Cobbles Gravel SAND FINES
0.00 496 | 275 274 | 862 | 75.05 5.88
SAMPLE ID BH-2 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 1.0-2.5 Pl -
DESCRIPTION|Brown, POORLY GRADED SAND WITH SILTY CLAY, little gravel

USCS

NIPSCO-MCGS
123-83893

SP-8C l

cB

192012

| Dot |

257

Golder Associates - Lansing, Michigan

BH2..1'-2.5' xIsm



Template For Sand Grain-size and Perm

Globat Information:

PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-2
SAMPLE TYPE: JAR
SAMPLE DEPTH: 6.0-7.5
DESC R!PTION:IBmwn,POORLY GRADED SAND, trace gravel,
trace fines
uscs:_SP_]
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 35.34
Weight of Dry Soil & Tare 34.94
Weight of Tare 13.91
Weight of Water 0.40
Weight of Dry Soil 21.03
Water Content 1.90%
TITLE BLOCK: TECH CB
DATE 07109/12
CHECK s
REVIEW B
7




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS ] SAMPLE 1D BH-2
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 6.0'-7.5'
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture} Wet Soil & Tare (gm) 34.28
Wi Wet Soil & Tare (gm) (wl) 35.34 Dry Soil & Tare (gm) 34,24
Wt Dry Soil & Tare (gin} (w2) 34.94 Tare Weight (gm) 11.21
Weight of Tare (gm) (w3) 13.91 Moisture Content (%) 0.17
Weight of Water (gm) (wi=w1-w2) 0.40 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Seil (gm) (wi=w2-w3) 21.03 Weight Of Sample (gm) 346.38
Moisture Content (%a) (wad/w5)*100 1.90 Tare Weight (gm) 96.02
(W6) Total Dry Weight (gm) 249.93
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%Retained) % PASS SIEVE
96.08 | +Tare {(wl retw)*100)  (100-Yret)
30" 96.08 (.00 0.00 140.00 30" coarse gravel
25" 96.08 0.00 0.00 100.00 25" coarse gravel
2.0 96.08 0.00 0.00 100.00 2.0" coatse gravel
1.5" 96.08 0.00 0.00 100.00 15" coarse gravel
1.0" 96.08 0.00 0.00 100.00 1.0" coarse gravel
0.75" 96.08 0.00 0.00 100.00 0.75" fine gravel
0.50" 102.37 6.29 2.52 9748 0.50" fine gravel
0.375" 102,37 6.29 2.52 97.48 0.375" fine gravel
4 103.26 7.18 2.87 97.13 4 coarse sand
#10 141.55 45.47 18.19 81.81 #10 medium sand
#20 208.40 112.32 44.94 55.06 #20 medium sand
#40 237.69 141.61 56.66 43.34 #40 fine sand
#60 280.88 184.80 73.94 26.06 Ha0 fine sand
#100 336.10 240.02 96.04 3.96 #100 fine sand
#200 340,25 244,17 97.70 230 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse {c)
% F GRAVEL 2.87 trace Oto 5% > 10% mostly medium (m) LL -
% C SAND 15.32 little 5t0 12% < 10% fine (¢-m) PL -
% M SAND 38.47 some 12 to 30% < 10% coarse (m-f) PI -
% F SAND 41.04 and 30to 50% < 10% coarse and fine (m) Gs -
% FINES 2.30 < 10% coarse and medium (f)
% TOTAL 100.00 > 10% equal amounts each (c-f)
DESCRIPTION |Brown,POORLY GRADED SAND, trace gravel, trace fines
UsCs Sp I TECH cB
DATE 7/912012
CHECK 72 4.
REVIEW - B5T
f=
Golder Associates - Lansing, Michigan BHZ.6'-7.5"xlsm




®

OZ=0Lbn>»T

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

L alals 3757 #4 , §10 W20 F40 ,  ¥E0 @100,  #200
100 12 ol ”'ﬂ'\ ' forct £40, 890, 100, ¥
" A
80 ‘\
70
60
N\
50 N
N
40 ‘\
30 \\
20 \
" \k
0 I
1000 100 10 1 0.1 0.01 0.001
Grain gize in millimetars
% Passing
Coarse | Fine Car | Med | Fine SILT OR CLAY
Boulders | Cobbles Gravel SAND FINES
0.00 0.00 | 287 1532 | 3847 | 41.04 2.30
SAMPLE ID BH-2 LL .
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 6.0-7.5 Pl -
DESCREIPTION [Brown,POORLY GRADED SAND, trace gravel, trace fines
USCS sP ]
NIPSCO-MCGS TECH[ cB

123-88898

DATE| 7872012

CHECK[ D 11/,

REVIEW[ /2

Golder Associates - Lansing, Michigan

BH2,.6'-7.5' xism




Template For Sand Grain-size and Perm

Global Information: PROJECT NAME:

PROJECT NUMBER:
SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:

DESCRIPTION:

USCs:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

NIPSCO-MCGS

123-88898

BH-2

JAR

13.5'-15.0°

Very Pale Brown, POORLY GRADED SAND, trace
fines

sP |
Weight of Wet Soil & Tare 3742
Weight of Dry Soil & Tare 32.88
Weight of Tare 13.84
Weight of Water 4.54
Weight of Dry Seil 19.04
Water Content 23.84%
TECH CB
DATE 07/09/12
CHECK A
REVIEW [T




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-2
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 13.5'-15.0"
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture} Wet Soit & Tare (gm) 44,20
Wt Wet Soil & Tare (gm) (wl) 37.42 Dry Soil & Tare (gim) 44.16
Wt Dry Soil & Tae (gm) (w2} 32.88 Tare Weight (gm) 14.11
Weight of Tare (g} (w3) 13.84 Moisture Content (%) 0.13
Weight of Water (gm) {wd=wl-w2} 4,54 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil {(gm) (wi=w2-w3) 19.04 Weight Of Sample (gm) 314.04
Moisture Content (%) (wa/w3)*100 23.84 Tare Weight (gm) 05.86
(W6) Total Dy Weight (gm) 217.89
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret {(Wt-Tare)  (%Retained) % PASS SIEVE
96,03 | +Tare fov retGi*100)  (100-%ret)
30" 96.03 0.00 0.00 100.00 3.0" coarse gravel
2.5 96.03 0.00 0.00 100.00 2,57 coarse gravel
2.0" 96.03 0.00 0.00 160.00 2,07 coarse gravel
1.5" 96.03 0.00 0.00 100,00 1.5 coarse gravel
1.0" 96.03 0.00 0.00 100.00 1.0" coarse gravel
0.75" 96.03 0.00 0.00 100.00 0.75" fine gravel
0.50" 96.03 0.00 0.00 100.00 0.50" fine gravel
0.375" 96.03 0.00 0.00 100.00 0.375" fine gravel
#4 96.03 0.00 0.00 100.00 #4 coarse sand
#10 96,52 0.49 0.22 99,78 #10 medium sand
#20 97.40 1.37 0.63 99,37 #20 medium sand
#40 109.37 13.34 6.12 93.88 #40 fine sand
H60 228,59 132,56 60.84 39.16 #60 fine sand
#100 311.77 215.74 99.01 0.92 #100 fine sand
#200 313.44 21741 99.78 0.22 #200 fines
% C GRAVEL 0,00 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL (.00 trace 0to 5% > 10% mostly medium (m) LL -
% C SAND 0.22 little 5t0 12% < 10% fine (c-m) PL -
% M SAND 590 some 1210 30% < 10% coarse (m-f) P -
% F SAND 93.66 and 30 to 50% < 10% coarse and fine (in) Gs -
% FINES 0.22 < 10% coarse and medium (f)
% TOTAL 100.00 > 0% equal amounts each (c-1)
DESCRIPTION {Very Pale Brown, POORLY GRADED SAND, trace Nines
USCS sp TECH CB
DATE 7/9/2012
CHECK D,
REVIEW S
Cd v
Golder Associates - Lansing, Michigan BH2..13.5%15.0'
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

0.001

100 2" ; W #1" 7’5"¢ 3.?5:"= #4 . g10 #20 ‘#40 :#ﬁ_l}: ?100: $'200
ﬁ ™
90
80 \
70 \
80
50 \
40 \
30 \
20 \
10 \
0 )
1000 100 10 1 0.1 0.01
Grain size in millimeters
%o Passing
Coarse | Fine Cor |  Med l Fine SILT OR CLAY
Boulders Cobbles Gravel SAND FINES
0.00 000 | o000 022 | 590 | 93.66 0.22
SAMPLE 1D BH-2 LL N
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 13.5'-15.0' Pl -

DESCRIPTION

Very Pale Brown, POORLY GRADED SAND, trace fines

USCS s 1
NIPSCO-MCGS CB
123-88898 DATE| 7902012
CHECK| 7.4/,
REVIEW|
7
Golder Associates - Lansing, Michigan BH2. 13.5.15.0




Template For Sand Grain-size and Perm

Global Information: PROJECT NAME:
PRCJECT NUMBER:

SAMPLE 1D:
SAMPLE TYPE:
SAMPLE DEPTH:

DESCRIPTION:

USCs:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

NIPSCO-MCGS
123-88888
BH-2
JAR
21.0'-22.8'
Light Gray, POORLY GRADED SAND WITH
SILTY CLAY AND GRAVEL
SP-5C |
Weight of Wet Soil & Tare 35.57
Weight of Dry Soil & Tare 33.07
Weight of Tare 13.90
Weight of Water 2.50
Weight of Dry Soil 19.17
Water Content 13.04%
TECH CB
DATE 07/05/12

CHECK [Lebs s

REVIEW B



ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE 1D BH-2
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 21.0'-22.5
Hygroscopic Moistute For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare {gm) 35.49
Wt Wet Soil & Tare (gm) (wl) 35.57 Dry Soil & Tare (gm) 35.42
Wt Dry Soil & Tare (gim) {w2) 33.07 Tare Weight {(gm) 14.09
Weight of Tare (gm) (w3) 13.90 Moisture Content (%) 0.33
Weight of Water (gm) (wi=w-w2) 2.50 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (w5=w2-w3) 19.17 Weight Of Sample (gm) 370.22
Moisture Content (%) {wd/w5)*100 13.04 Tare Weight (gm) 96.09
(W6) Total Dry Weight {(gm) 273.23
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret {Wi-Tare}  (%Retained) % PASS SIEVE
96.20 | +Tare {(wt retrw6)*100)  (100-%aret)
30" 96.20 0.00 0.00 100,00 0" coarse gravel
25" 96,20 0.00 0.00 100.00 2.5" coarse gravel
20" 96,20 0.00 0.00 100.00 20" coarse gravel
L.5" 96.20 0,00 0.00 100,00 I.5% coarse pravel
1.0" 96.20 0.00 0.00 100.00 1.0" coarse gravel
0.75" 96.20 0.00 0.00 100.00 0.75" fine gravel
0.50" 115,94 19.74 7.22 02.78 0.50" fine gravel
0.375" 125.88 29.68 10.86 39.14 3.375" fine gravel
#4 156.52 60.32 22.08 71.92 H4 coarse sand
#10 185.80 89.60 32.79 67.21 #10 medium sand
#20 203.61 107.41 39.31 60.69 #20 medium sand
#40 263.08 166.88 61.08 38.92 #40 fine sand
#60 327.41 231.21 84.62 1538 #60 fine sand
#100 346,29 250.09 91.53 847 #100 fine sand
#200 355.78 259,58 95,00 5.00 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse (¢}
% F GRAVEL 22,08 trace 0to 5% > 10% mostly medium {m) LL -
% C SAND 10.72 little Sta 2% < 10% fine (c-m) PL -
% M SAND 28.28 some 12 t030% < 10% coarse {m-f) P1 -
% F SAND 33.93 and 30 to 50% < 10% coarse and fine (m) Gs -
% FINES 5.00 < 10% coarse and medium {f}
% TOTAL 100.00 > 10% equal amounts each (c-f}
DESCRIPTION [Light Gray, POORLY GRADED SAND WITH SILTY
CLAY AND GRAVEL
USCS SP-SC I TECH CB
DATE 71912002
CHECK | D.z27,
REVIEW 557

Golder Associates - Lansing, Michigan

BH2,.21.0"-22 5" xlsm




OZ—-—0wnrT

PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES

100 12 2—elglE Ty A4 @10 420, P40 o0 100, #pD
a0
N
N
80 \\
70 \\
'\\
60 \
50 \
40 w
30 \
20 \\
10 \\
; I
1000 100 10 1 0.1 0.01 0.001
Grain size in millimeters
% Passing
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders Cobbles Gravel SAND FINES
0.00 po0 | 2208 | 1072 ] 2828 | 33,93 5.00
SAMPLE ID BH-2 LL R
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 20.0-22.5' Pl
DESCRIPTION [Light Gray, FOORLY GRADED SAND WITH SILTY CLAY AND
GRAVEL
uscs|  spsc_ ]
NIPSCO-MCGS TECH[ c¢B

123-88898

DATE[ 7972012

CHECK| /427,

REVIEW|] ZcT
T

Golder Associates - Lansing, Michigan

BH2.21,022.5' xIsm




Template For Sand Grain-size and Perm

Global Information: PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID. BH-_3
SAMPLE TYPE: JAR
SAMPLE DEPTH: 3.5-5.0'
DESCRIPTION:. |Brown, SILTY, CLAYEY SAND WITH GRAVEL
USCS:] SC-SM |
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 3541
Weight of Dry Soil & Tare 33.94
Weight of Tare 14.02
Weight of Water 1.47
Weight of Dry Soil 19.92
Water Content 1.38%
TITLE BLOCK; TECH CB
DATE (7/09/12
CHECK 125
REVIEW " Est




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-3
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 3,5'-5.0
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gim) 32.54
Wt Wet Soil & Tare {gm) (wl} 3541 Dry Soil & Tare (gm) 31.76
Wt Dry Soil & Tare (gm) (w2) 33.94 Tare Weight (gm) 11.49
Weight of Tare (gm) (w3) 14.02 Moisture Content (%) 3.85
Weight of Water (gm) (wid=wl-w2) 1.47 Total Weight Of Sammple Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (w5=w2-wl) 19.92 Weight Of Sample (gm) 341.73
Moisture Content (%) (wd/w5)* 100 7.38 Tare Weight (gm) 95.12
{W6) Total Dry Weight (gm) 23747
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%Retained) % PASS SIEVE
95,10 | +Tare {(wtrevws)* 100} (100-%ret)
3.0" 95.10 0.00 0.00 100,00 3.0" coarse gravel
2.5" 95.10 0.00 0.00 100.00 2.5" coarse gravel
20" 95.10 0.00 0.00 100.00 2.0" coarse gravel
[.5" 95.10 0.00 0.00 100.00 1.5" coarse gravel
1.0" 140.38 45.28 19,07 80.93 1.g" coarse gravel
0.75" 157.52 62.42 26.29 73.71 0.75" fine gravel
0.50" 157.52 6242 26.29 7371 0.50" fine gravel
0.375" 158.78 63.68 26.82 73.18 0.375" fine gravel
#4 160.51 65.41 27.54 T2.46 4 coarse sand
#10 163.79% 68.69 28.93 71.07 #10 medium sand
#20 166.32 71.22 29.99 70.01 #20 medium sand
#40 172.71 77.61 32.68 67.32 #40 fine sand
H60 228.78 133.68 56.2% 43.71 HGO fine sand
H100 289.91 194.81 82.03 17.97 #100 fine sand
#200 295.97 200.87 84.59 1541 #200 fines
% C GRAVEL 26.29 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 1.26 trace Gto 5% > 10% mostly medium {m}) LL -
% C SAND 1.38 little Sto 12% < 10% fine {(c-m) PL -
% M SAND 3.76 some 1210 30% < 10% coarse {m-f) rl -
% F SAND 51.91 and 30 to 50% < 10% coarse and fine {in) Gs -
% FINES 15.41 < 10% coarse and medium (f)
% TOTAL 100.00 > 10% equal amounts each {c-f}
DESCRIPTION |Brown, SILTY, CLAYEY SAND WITH GRAVEL
UsCs SC-SM TECH CB
DATE 7192012
CHECK (/s
REVIEW 1357
L I

Golder Associates - Lansing, Michigan

BH3,.3.5"-5" xlsm




HZ—-wWwnr»T

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

100 12" + 3", 22 ' 1":75" 4 :37‘?', :#4 ' 10 + :!Z .#40 :#60: fﬂlﬂ: #?OO
90
) \
70 e
60 \
50 \\
40 \
30
20 ‘\
10
)
1000 100 10 1 0.1 0.01 0.001
Grain slze in millimeters
% Passing
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders | Cobbles Gravel SAND FINES
0.00 2629 | 126 138 [ 376 | 51.91 15.41
SAMPLE ID BH-3 LL -
SAMPLE TYPE JAR PL -
SAMPLE, DEPTH 3,550 PI -
DESCRIPTION|Brown, SILTY, CLAYEY SAND WITH GRAVEL
USCS[__SCSM_]
NIPSCO-MCGS TECH| c¢B
123-85898 DATE| 7972012
CHECK| 125
REVIEW| /5 G
LA [

Golder Associates - Lansing, Michigan

BH3..3.5-5"xIsm




Template For Sand Grain-size and Perm

Global Information: PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE 1D: BH-3
SAMPLE TYPE: JAR
SAMPLE DEPTH: 13.5'-15.0'
DESCRIPTION:JPale Brown, POORLY GRADRED SAND, trace gravel,
trace fines
uscs|_SP__]
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 34.84
Weight of Dry Soil & Tare 33.57
Weight of Tare 14.24
Weight of Water 1.27
Weight of Dry Soil 19.33
Water Content 6.57%
TITLE BLOCK: TECH Cch

DATE 07/09/12

CHECK| p L/,

REVIEW| =<7




ASTM GRAIN SIZE ANALYSIS

ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS ] SAMPLE 1D BH-3
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 13.5'-15.0¢
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 30.79
Wt Wet Soil & Tare (gm) {(wl) 34.84 Dry Soil & Tare {gm} 30,77
Wt Dry Soil & Tare (gm) {w2) 33,57 Tare Weight (gm) 11.69
Weight of Tare (gm) {(wi) 14.24 Maoisture Content (%) 0.10
Weight of Water {gm) (wd=wl-w2} 1.27 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm} (wi=w2-w3) 19.33 Weight OF Sample (gm) 347.50
Moisture Content (%) {(w4/w3)*100 6.57 Tare Weight (gm) 98.34
(w6) Total Dry Weight (gm) 248.90
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%Retained) % PASS SIEVE
98.38 | +Tare {(vtrevws* 100} (100-%ret)
3.0" 98.38 0.00 0.00 100.00 3.0" coarse gravel
2.5" 98.38 0.00 0.00 106.00 2.5" coarse gravel
2.0" 98.38 0.00 0.00 100.00 2.0" coarse gravel
i.5" 08.38 0.00 0.00 100.00 1.5" coarse gravel
1.0" 98.38 0.00 0.00 100.00 1.o" coarse gravel
0.75" 98.38 0.00 0.00 100.00 0.75" fine gravel
0.50" 98.38 0.00 0.00 100.00 0.50" fine gravel
0.375" 98.38 0.00 0.00 100.00 0.375" fine gravel
H4 98.66 0.28 0.11 99.89 4 coarse sand
H10 99.14 0.76 03] 99.69 #10 medium sand
#20 99,77 1.39 0.56 99.44 #20 medium sand
#40 106,62 8.24 3.31 96.69 #40 fine sand
#60 232.37 133.99 53.83 46.17 H60 fine sand
#100 34271 244,33 98.16 1.84 #100 fine sand
#200 345.49 247.11 99.28 0.72 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 0.11 lrace Oto 5% > 10% mostly medium (m) LL -
% C SAND 0.19 little 5to 12% < 10% fine (c-m) PL -
% M SAND 3.01 some 1210 30% < 0% coarse {m-f) PI -
% F SAND 95.97 and 30to 50% < 10% coarse and {ine {m) Gs -
% FINES 0.72 < 10% coarse and medium ()
% TOTAL 100,00 > 10% equal amounts each (c-f)
DESCRIPTION |Pale Brown, POORLY GRADED SAND, trace gravel, trace
fines
USCS Sp | TECH CB
DATE 71912012
CHECK 7, i/,
REVIEW Iﬁgg’

Golder Associates - Lansing, Michi

gan

BH3..13.5-15.0'




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

100 . AP PP LT SR | SRR {40 (260, #1400, _#200
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10 \\
0
1000 100 10 1 0.1 0.01 0.001
Grain size in millimeters
% Passing
Coarse I Fine Cor | Med | Fine SILT OR CLAY
Boulders Cobbles Gravel SAND FINES
0.00 000 | 0.1 0.19 | 301 | 95.97 0.72
SAMPLE ID BH-3 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 13.5-15.0' PI -
DESCRIPTION|Pale Brown, POORLY GRADED SAND, trace pravel, trace fines
USCS s |
NIPSCO-MCGS TECH CB
123-88898 DATE| 7/22012
CHECK| ) «/
REVIEW| 17
! 4
Golder Associates - Lansing, Michigan BH3.13.5-15.0'




Template For Sand Grain-size and Perm

Global Information:

SAMPLE 1D:
SAMPLE TYPE:
SAMFLE DEPTH:
DESCRIPTION:

Uscs:

AS-RECEIVED MOISTURE CONTENT

TITLE BLOCK:

PROJECT NAME:
PROJECT NUMBER:

NIPSCO:MCGS
123-88898

Brown, POORLY GRADED SAND, trace fines

——

. Weight of Wet Soil & Tarc 3547
Weight of Dry Soil & Tare 3490 .
Weight of Tare 14.18 .
Weight of Water 0.57
Weight of Dry Soil 2072
Water Content 2.75%

TECH - CB
DATE 07/09/12
CHECK Dot
REVIEW 25/




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-3
FROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 23.5'-25.0°
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture)} Wet Soil & Tare (gm) 32.34
Wt Wet Soil & Tare (gm) (wl) 35.47 Dry Soil & Tare {gm) 32.25
Wit Dry Soil & Tare (gm) (w2) 34.90 Tare Weight (gm) 10.97
Weight of Tare (gm) (w3) 14,18 Moisture Content (%) 0.42
Weight of Water (gm) (wid=wl-w2) 0,57 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Scil (gm} (wi=w2-w3) 20.72 Weight Of Sample (gm) 357.31
Moisture Content (%) (w4/w5)*¥100 2.75 Tare Weight (gm} 94.55
{W6) Total Dry Weight (gm) 261.65
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wi-Tare)  (%Retained) % PASS SIEVE
94,66 | +Tare {(wa reviwg)* 100} {100-%ret)
3.0" 94,66 0.00 0.00 100.00 3.0 coarse gravel
2.5" 94.66 0.00 0,00 100,00 2.5 coarse gravel
20" 94.66 0,00 0.00 100.00 20" coarse gravel
i.5" 94.66 0.00 0.00 100.00 1.5" coarse gravel
1.0" 94.66 0.00 0,00 100.00 1.0" coarse gravel
0.75" 94.56 0.00 0.00 100.00 0.75" fine gravel
0.50" 94.66 0.00 0.00 100.00 0.50" fine gravel
0.375" 94.66 0.00 0.00 100.00 0.375" fine gravel
#4 94.66 0.00 0.00 100.00 #4 coarse sand
#10 94.66 0.00 0.00 100.00 #10 medium sand
#20 94,52 0.26 0.10 99.90 #20 medium sand
#40 101.67 7.01 2.68 97.32 #40 fine sand
#60 235.71 141,05 53.91 46.09 #60 fine sand
#100 348.21 253.55 96.90 3.10 #100 fine sand
#200 35237 257.71 98.49 151 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 0.00 trace 0to 5% > 10% mostly medium {m) LL -
% C SAND 0.00 little 5to 12% < 10% fine (c-m) PL -
% M SAND 2.68 some 12 to 30% < 10% coarse (in-f) PI -
% F SAND 95.81 and 30 to 50% < 10% coarse and fine {in) Gs -
% FINES 1.51 < 10% coarse and mediutn (f)
% TOTAL 100.00 > 10% equal amounts each {c-f}
DESCRIPTION |Brown, POORLY GRADED SAND, trace fines
USCS 5p | TECH CB
DATE 79/2012
CHECK W e
REVIEW JZSA

Golder Associates - Lansing, Michigan

¥ T

BH3..23.5'-258 xlsm




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES

Golder Associates - Lansing, Michigan

100 P o elp e g g0 g0 50 §100, 2200
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g %0 )
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40
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0
1000 100 10 1 0.01 0.001
Grain size in millimeters
% Passing
Coarse | Fine Cor |  Med SILT OR CLAY
Boulders Cobbles Gravel SAND FINES
0.00 000 [ 000 000 [ 268 1.51
SAMPLE ID BH-3 LL -
SAMPLE TYPE JAR PL B
SAMPLE DEPTH 23.5'-25.0 PI -
DESCRIPTION|Brown, POORLY GRADED SAND, trace fines
USCS SP |
NIPSCO-MCGS TECH CB
123-88898 DATE| 7/9/2012
CHECK| 2 A7
REVIEW| =47
(3 L3

BH3..23.5'-25' xlam



Template For Sand Grain-size and Perm

Global Information; PROJECT NAME:
PROJECT NUMBER:

SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:

NIPSCO-MCGS

123-88898

BH-3

JAR

38.5-40.0¢

DESCRIPTION: |Light Gray, POORLY GRADED SAND WITH

UsSCs:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

SILTY CLAY, little fines

[ SP-SC |
Weight of Wet Soil & Tare 35.27
Weight of Dry Soil & Tare 31.83
Weight of Tare 13.87
Weight of Water 3.44
Weight of Dry Soil 17.96
Water Content 19.15%
TECH CB
DATE 07/09/12
CHECK [)w
REVIEW B




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS i SAMPLE ID BH-3
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 38.5"-40.¢/
Hygroscopic Moisiure For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 25.94
Wt Wet Soil & Tare (gm) (wl) 35.27 Dry Soil & Tare (gm) 2592
Wt Dry Soil & Tare (gm) (w2) 31.83 Tare Weight {gm) 11.47
Weight of Tare (gm} {(w3) 13.87 Moisture Content (%) 0.14
Weight of Water {(gm) {(wd=wl-w2) 3.44 Totat Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) {(w5=w2-w3) 17.96 Weight Of Sample {gm) 342,95
Moisture Content (%) (wd/w5)*100 19.15 Tare Weight (gm) 96.81
(w6) Total Dry Weight {(gm) 245.80
SIEVE ANALYSIS Cumulative
Tare Weight Wit Ret (Wt-Tare}  (%Retained) % PASS SIEVE
96.94 | +Tare {wtrevws)* 1008 (100-%rel)
3.0" 96.94 0.00 0.00 100,00 3.0" coarse gravel
2.5" 96.94 0.00 0.00 100.00 25" coarse gravel
2.0" 96.94 0.00 0.00 100.00 2.0" coarse pravel
1.5" 96.94 0.00 0.00 100.00 1.5" coarse gravel
1.0" 96.94 0.00 0.00 100.00 1.0" coarse gravel
0.75" 96.94 0.00 0.00 100.00 0.75" fine gravel
0.50" 96.94 0.00 0.00 100.00 0.50" fine gravel
0.375" 96.94 0.00 0.00 100.00 0.375" fine gravel
#4 96.94 0.00 0.00 100.00 #d coarse sand
#10 97.53 0.59 0,24 99,76 #10 medium sand
#20 101.85 4,91 2.00 98.00 20 medium sand
#40 127.29 30.35 12.35 87.65 #40 fine sand
H60 244.62 147.68 60.08 39.92 #60 fine sand
#100 306.32 209.38 85.18 14.82 K100 fine sand
#200 321.85 22491 91.50 8.50 #200 fines
% C GRAVEL (.00 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 0.00 trace 0 to 5% > 0% mostly medium (m) LL -
% C SAND 0.24 little 5to 12% < 10% fine (c-1n) PL -
% M SAND 12.11 some 12 to 30% < 10% coarse (m-f) Pl -
% F SAND 79.15 and 3010 50% < 10% coarse and fine (m) Gs -
% FINES 8.50 < 10% coatse and medium (f)
% TOTAL 100.00 > 10% equal amounts each (c-f)
DESCRIPTION |Light Gray, POORLY GRADED SAND WITH SILTY
CLAY, little fines
USCS SP-SC | TECH CB
DATE 7/9/2012
cueck | O W
REVIEW " pBsT
Golder Associates - Lansing, Michigan BHE..3.55.0




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES

100 12 P RPCIN - P TR S | I \[iza {40, ¥60_§100,  #300
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1000 100 10 1 01 0.01 0.0
Grain size in millimeters
% Passing
Coarse | Fine Cor |  Med ! Fine SILT OR CLAY
Boulders |  Cobbles Gravel SAND FINES
0.00 000 [ 000 024 [ 1201 | 79,15 8.50
SAMPLE ID BH-3 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 38.5'-40.0" Pl -
DESCRIPTION|Light Gray, POORLY GRADED SAND WITH SILTY CLAY, little fines
USCS|  sp-scC [
NIPSCO-NMCGS TECH CB
123-88898 DATE| 7//72012
CHECK| Do _
REVIEW| E<s7
f
Golder Associates - Lansing, Michigan BH6..3.5-5.0'




Template For Sand Grain-size and Perm

Global Information: PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-3
SAMPLE TYPE: JAR
SAMPLE DEPTH: 63.5'-65.0'

DESCRIPTION:|Light Gray, POORLY GRADED SAND WITH
SILTY CLAY, little fines

USCs:] SP-SC |
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 36.74
Weight of Dry Soil & Tare 32.34
Wcight of Tare 14.02
Weight of Water 3.90
Weight of Dry Soil 18.82
Water Content 20.72%
TITLE BLOCK: TECH CB
DATE 07/09/12
CHECK D,

REVIEW 57



ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-3
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 63.5'-65.0'
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 3613
Wt Wet Soil & Tare (gm) (wl) 36.74 Dry Soil & Tare (gm) 36.20
Wt Dry Soil & Tare (gim) (w2) 32.84 Tare Weight (gm) 14.03
Weight of Tare {(gm) (w3) 14,02 Moisture Content (%) 0.59
Weight of Water (gm) (wid=w1-w2) 3.90 Total Weight Of Sample Used For Sieve Comrected For Hygroscopic Moisture
Weight of Dry Soil {gm} (w5=w2-w3) 18.82 Weight Of Sample (gm) 357.11
Moisture Content (%) (wd/w5)*100 20.72 Tare Weight (gm) 94.85
(W6) Total Dry Weight {gm} 260.73
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%Retained) %PASS SIEVE
95.08 —l +Tare {wtrew6)* 100} (100-%ret)
o 95.08 0.00 0.00 100.00 0" coarse gravel
2.5" 95.08 0.00 0.00 100.00 2.5" coarse gravel
2.0" 95.08 0.00 0.00 100,00 20" coarse gravel
1.5" 95.08 0.00 0.00 100.00 1.5" coarse gravel
1.0" 95.08 0.00 0.00 100.00 1.0" coarse gravel
0.75" 95.08 0.00 0.00 100.00 0.75" fine gravel
0.50" 95.08 0,00 0.00 100.00 0.50" fine gravel
0.375" 95.08 0.00 0.00 100.00 0.375" fine gravel
#4 95.08 0.00 0.00 100.00 #4 coarse sand
#10 95,08 0.00 0.00 100.00 #10 medium sand
#20 95.12 0.04 0.02 99.98 #20 medium sand
#40 96.84 1.76 0.68 99.32 #40 fine sand
#e0 158.41 63.33 24.29 75.71 #60 fine sand
#100 278,75 183.67 70.44 20.56 #100 fine sand
#200 330.31 23523 90.22 92.78 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 0.00 {race 0o 5% > 10% mostly mediwim (m) LL -
% C SAND 0.00 little 5t012% < 10% fine {c-m}) rL -
% M SAND 0.68 some 12 to 30% < 1 0% coarse (n-f) P1 -
% F SAND 89.54 and 30 to 50% < | 0% coarse and fine {m) Gs -
% FINES 9.78 < 10% coatse and medium (f)
% TOTAL 100.00 > 10% equal amounts each {c-f)
DESCRIPTICN |Light Gray, POORLY GRADED SAND WITH SILTY
CLAY, litile fines
USCS SP-SC | TECH CB
DATE 719/2012
CHECK e,
REVIEW AV
v

Golder Associates - Lansing, Michigan

BH3..63.5'-65.0°
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

12" ala?? & 3755 #4 210 0, #40 , #60, #100, d]
100 . * . . ' ‘\ (0, §100, #
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0
1000 100 10 1 0.1 .01 0.001
Grain size In millimeters
% Passing
Coarse | Fine Cor |  Med | Fine SILT OR CLAY
Boulders Cobbles CGravel SAND FINES
0.00 000 [ 0.0 000 | 068 | 89.54 9.78
SAMPLE ID BH-3 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 63.5'-65.0' Pl -
DESCRIPTION|Light Gray, POORLY GRADED SAND WITH SILTY CLAY, litlle fines
Uscs| _ spsc_ |
NIPSCO-MCGS TECH ch
123-88898 DATE| 002012
CHECK| /s
REVIEW[ BS57

Golder Associates - Lansing, Michigan

BH3..63.5'-65.0'




Template For Sand Grain-size and Perm

Giobal Information:

PROJECT NAME:
PROJECT NUMBER:

SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:

DESCRIPTION:

USCS:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

NIPSCO-MCGS

123-88898

BH-4

JAR

1.0'-2.5'

gravel, trace fines

Pale Brown, POORLY GRADED SAND, little

| _SF |
Weight of Wet Soil & Tare 30.24
Weight of Dry Soil & Tare 29.72
Weight of Tarc 14.09
Weight of Water 0.52
Weight of Dry Seil 15.63
Water Content 3.33%
TECH cB
DATE 07/09/12
CHECK e
REVIEW BT
A=y




ASTM GRAIN SIZE ANALYSIS ]
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142 .
PROJECT TITLE NIPSCO-MCGS ] SAMPLE 1D BH-4
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 1.0'-2,5'
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 2446
Wt Wet Soil & Tare (gm) {wl) 30.24 Dry Soil & Tare (gm) 24.44
Wt Dry Soil & Tare (gm) {(w2) 29.72 Tare Weight (gm) 11.68
Weight of Tare (gm) (w3) 14.09 Moisture Content (%) 0.16
Weight of Waler (gm) (wd=wl-w2) 0.52 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm} {(w5=w2-w3) 15.63 Weight Of Sample {gm) 379.09
Moisture Centent (%) (wd/w5)*100 3.33 Tare Weight (gm) 95.30
(Wé) Total Dry Weight (gm) 283.35
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%oRetained) % PASS SIEVE
95.42 +Tare {(wt revwty* 100} (100-%ret)
o 95.42 0.00 0.00 100.00 3.0" coarse pravel
2.5 95.42 0.00 0.00 100.00 2.5" coarse gravel
2.0" 95.42 0.00 0.00 100.00 2.0" coarse gravel
1.5" 95.42 0.00 0.00 100.00 1.5" coarse gravel
I.0" 9542 0.00 0.00 100,00 1.0" coarse gravel
0.75" 113.03 i7.61 6.22 93.78 0.75" fine gravel
0.50" 113.03 17.61 6.22 9).78 0.50" fine gravel
0.375" 114.53 19.11 6.74 93.26 375" fine gravel
#a 114.88 19.46 6.87 93.13 #4 coarse sand
#10 115.94 20.52 7.24 92.76 #10 medium sand
#20 117.33 21.91 1.73 9227 #20 medium sand
#40 125.48 30.06 10.61 8939 #40 fine sand
#60 243.48 148.06 52.25 47.15 #50 fine sand
#100 368.78 273.36 96.48 3.52 #100 fine sand
#200 372.90 277.48 97.93 207 7200 fines
% C GRAVEL 6.22 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 0.65 trace 0to 5% > 10% mostly medium (m) LL .
% C SAND 0.37 little 510 12% < 10% fine (c-m) PL -
% M SAND 137 some 12 to 30% < 10% coarse {m-f) P1 -
% FSAND §7.32 and 3010 50% < 10% coarse and fine (m) Gs -
% FINES 2.07 < 10% coarse and medium ()
% TOTAL 100,00 > 10% equal amounts each (c-f)
DESCRIPTION |Pale Brown, POORLY GRADED SAND, little gravel, trace
fines
USCS SP | TECH CB
DATE 7/9/2012
CHECK 0.,
REVIEW 2

Golder Associates - Lansing, Michigan

BH4..1.0'-2.5' xIsm




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
% Passing
Coarse | Fine Cor | Med SILT OR CLAY
Boulders| Cobbles Gravel SAND FINES
0.00 622 | 05 037 [ 3117 2.07
SAMPLE ID BH-4 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH bO-2.5 Pl -
DESCRIPTION|Pale Brown, POORLY GRADED SAND, little gravel, trace fines
USCS SP |
NIPSCO-NMCGS TECH cn
123-88898 DATE] 7//72012
CHECK| D ¥/,
REVIEW| "E ol

Golder Associates - Lansing, Michigan

BH4..1.('-2.5" xIsm




Template For Sand Grain-size and Perm

Global Information: PROJECT NAME:
PROJECT NUMBER;

SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:
DESCRIPTION:

USCS:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

NIPSCO-MCGS

123-88898

BH-4

JAR

8.5-10.0'

fines

Gray, POORLY GRADED SAND, trace gravel, trace

__SP_ |
Weight of Wet Soil & Tare 35.11
Weight of Dry Soil & Tare 33.88
Weight of Tare 13.87
Weight of Water 1.23
Weight of Dry Sail 20.01
Water Content 6.15%
TECH CB
DATE 07/09/12
CHECK /£, e
REVIEW BT
]




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS ! SAMPLE ID BH-4
PROJECT NO. 123-88898 SAMPLETYPE JAR
REMARKS SAMPLE DEPTH 8.5"-10.0'
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gin) 21.30
Wt Wel Sail & Tare (gm) (wl) 35.11 Dry Soil & Tare (gm) 21.26
Wt Dry Soil & Tare (gm) {(w2) 31.88 Tare Weight (gm) 10.96
Weight of Tare (gm) (w3) 13.87 Moisture Content (%) 0.39
Weight of Water (gm) (wid=wl-w2) 1,23 Total Weight Of Sampte Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (w5=w2-w3) 20.01 Weight OF Sample (gm) 340.55
Maoisture Content (%) {wd/w5)*100 6.15 Tare Weight (gm) 97.18
{W6) Total Dry Weight (gm) 242.43
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare) (% Relained) % PASS SIEVE
97.42 | +Tare {(wirethvey*100}  (100-Yaref)
3.0" 97.42 0.00 0.00 160.00 3.0 coarse gravel
2.5" 97.42 0.00 0.00 100.00 2.5" coarse gravel
20" 97.42 0.00 0.00 100.00 20" coarse gravel
1.5" 97.42 0.00 0.00 100.00 1.5" coarse gravel
1.0" 97.42 0,00 0.00 100.00 1.0" coarse gravel
075" 97.42 0.00 0.00 100.00 0.75" fine gravel
0.50" 101.02 1,60 1.48 98,52 0,50" fine gravel
0.375" 103.06 5.64 2.33 9767 0.375" fine gravel
#4 103.73 6.31 2.60 9140 #4 coarse sand
#10 104.57 7.15 295 97.05 #10 medium sand
#20 105,33 7.91 3.26 96.74 #20 medium sand
#40 110.55 13.13 5.42 94.58 H40 fine sand
#60 21716 119.74 49.39 5061 H60 fine sand
#100 329.35 23193 95.67 433 #100 fine sand
H200 334.59 237.17 97.83 2.17 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse {c)
% F GRAVEL 2.60 trace 010 5% > 10% mostly medium (m) LL -
% C SAND 0.35 little Sto 12% < 10% fine (c-ny) PL -
% M SAND 247 some 1210 30% < 10% coarse (m-f) PI -
% F SAND 92,41 and 30to 50% < 10% coarse and fine (m) Gs -
% FINES 2.17 < 10% coarse and medium (f)
% TOTAL 100.00 > 10% equal amounts ¢ach (c-f)
DESCRIPTION |[Gray, POORLY GRADED SAND, trace pravel, trace fines
USCS sp | TECH CB
DATE T7/942012
CHECK D ¢/,
REVIEW eivd

Golder Associates - Lansing, Michigan

BH4..

8.510.0°




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
% Passing
Coarse | Fine Cor |  Med | Fine SILT OR CLAY
Boulders Cobbles Gravel SAND FINES
0.00 000 [ 260 03s | 247 | 92,41 2.17
SAMPLE ID BH-4 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH B.5-10.0" Pl -
DESCRIPTION|Gray, POORLY GRADED SAND, trace gravel, trace fines
Uscs SP
NIPSCO-MCGS TECH cB
123-38898 DATE[ 792012
CHECK| /) f1/.
REVIEW| 2T
' v
Golder Associates - Lansing, Michigan BH4..8.5-10.0'




Template For Sand Grain-size and Perm

Global Information; PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH:}
SAMPLE TYPE: JAR
SAMPLE DEPTH: 13.5-15.0'

DESCRIPTION; [Pale Brown, POORLY GRADED SAND, trace fines

uscs:[__SP_|

AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 36.59
Weight of Dry Soil & Tare 15.82
Weight of Tare 13.74
Weight of Water 0.77
Weight of Dry Seil 22.08
Water Content 3.49%

TITLE BLOCK: TECH CB

DATE 07/0912

CHECK L./,

REVIEW BT
[4



ASTM GRAIN SIZE ANALYSIS

ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-4
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 13.5'-15.0'
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gin) 29.61
Wt Wet Soil & Tare (gm) (wi) 36.59 Dry Sotl & Tare (gm) 29.60
Wt Dry Soil & Tare (gm) (w2) 35.82 Tare Weight (gm) 13.72
Weight of Tare (gm) (w3) 13.74 Moisture Content {%%) 0.06
Weight of Water (gm) {(wi=wl-w2) 0.77 Total Weight Of Sample Used For Sieve Corrected For Hygrescopic Moisture
Weight of Dry Soil {gm) {(wi=w2-w3) 22.08 Weight OF Sample (gm) 361.69
Moisture Content (%o} (wd/w5)* 100 3.49 Tare Weight (gm) 95.06
{(W6) Total Dry Weight (gm) 266.46
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wi-Tare)  (%Retained) % PASS SIEVE
95.10 | +Tare {(wirevws)* 100} (100-%ret)
3.0 95.10 (.00 0.00 100.04 3.0" coarse gravel
2.5" 95.10 (.00 0,00 100.00 2.5" coarse gravel
2,07 95.10 0.00 0.00 100.00 2.0" coarse gravel
1.5" 95.10 0.00 0.00 100.00 1.5" coarse gravel
L.o" 95.10 (.00 0.00 100.00 1.0" coarse gravel
0.75" 95.10 0.00 0.00 100.00 0.75" fine gravel
0.50" 95.10 0.00 0.00 100.00 0.50" fine pravel
0.375" 95.10 0.00 0.00 100.00 0.375" [ine gravel
#4 95.10 0.00 0.00 100.00 #4 coarse sand
#10 95.10 0.00 0.00 100.00 #10 medium sand
#20 95.20 0.10 0.04 99.96 #20 medium sand
#40 98.29 3.19 1.20 98.80 #40 fine sand
#60 240.03 144.93 54.39 45.61 #60 fine sand
#100 358.97 263.87 99.03 0.97 #100 fine sand
#200 361.34 266.24 99.92 0.08 4200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse {c)
% F GRAVEL 0.00 trace 010 5% > 10% mostly medium (im) LL -
% C SAND 0,00 litle Sto12% < 10% fine (c-in) PL -
% M SAND 1.20 some 12 to 30% < 10% coarse {m-f) PI -
% [ SAND 98.72 and 30 to 50% < 10% coarsc and fine (m) Gs -
% FINES 0.08 < 10% coarse and medium (f)
% TOTAL 100.00 > 10% equal amounts each (c-f)
DESCRIPTION |Pale Brown, POORLY GRADED SAND, trace fines
UsCs SP i TECH CB
DATE 17972012
CHECK D,/
REVIEW ’5’37

Golder Associates - Lansing, Michigan

BH4..13.515.0'
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Grain size In millimeters
% Passing
Coarse | Fine Cor | Med | Fine SILT QR CLAY
Boulders Cobbles Gravel SAND FINES
0.00 000 | 000 000 | 120 | 98.72 0,08
SAMPLE ID BH-4 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 13.5-15.0' Pl -
DESCRIPTION |Pale Brown, POORLY GRADED SAND, trace fines
USCS Sp I
NIPSCO-MCGS TECH (1]
121-88898 DATE| 7/92012
CHECK| [, 44/,
REVIEW| /= ¢y~
!

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

Golder Associates - Lansing, Michigan

BH4..13.5-16.0'




Template For Sand Grain-size and Perm

Global Information:

PROJECT NAME:
PROJECT NUMBER:

SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:
DESCRIPTION:

USCS:

NIPSCO-MCGS

123-88888

— BH-4

JAR

33.5'-35.0'

AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare

TITLE BLOCK:

Light Gray, POORLY GRADED SAND, little
gravel, trace fines
5P ]
39.08
Weight of Dry Soil & Tare 3443
Weight of Tare 13.92
Weight of Water 4.65
Weight of Dry Soil 20.51
Waiter Content 22.67%
TECH CB
DATE 07/09/12
cHECK| D .2”
REVIEW /2]




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-4
PROJECT NO. 123-88898 SAMPLETYPE JAR
REMARKS SAMPLE DEPTH 33.5'-35.0¢
Hygroscopic Maisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 35.93
Wt Wet Soil & Tare (gin) (wl) 39.08 Dry Soil & Tare (gm) 35.77
Wt Dry Soil & Tare (gm) (w2) 34,43 Tare Weight {gm) 14.08
Weight of Tare (gm} (w3) 13.92 Moisture Content (%) 0.74
Weight of Water {(gm) {wd=w1-w2) 4,65 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil {gm) {w5=w2-w3) 20.51 Weight Of Sample (gm) 379.84
Moistire Content (%) (wd/iw5)*100 22.67 Tare Weight (gm) 97.03
(W6) Tolal Dry Weight (gm) 280.74
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%Retained) % PASS SIEVE
97.16 | +Tare {twirevws) 100} {100-%rel)
3.o" 97.16 0.00 0.00 100.00 3.0" coarse gravel
2.5" 97.16 0.00 0,00 100.00 2.5" coarse gravel
2.0" 97.16 0.00 0.00 100.00 2.0" coatse gravel
1.5" 97.16 0.00 0.00 100.00 1.5" coarse gravel
Lo 97.16 0.00 0.00 100.00 1.0" coarse gravel
0.75" 97.16 0.00 0.00 100.00 0.75" fine gravel
0.50" 107.79 10.63 3.79 96.21 0.50" fine gravel
0.375" 112.74 15.58 5.55 94.45 0.375" fine gravel
#4 118,85 21.69 7.73 9227 #4 coarse sand
#10 128.64 31.48 11.21 38,79 K10 medium sand
#20 149,70 52.54 18.71 81.29 #20 mediuwm sand
#40 197.19 100.03 35.63 64.37 #40 fine sand
#60 328.54 231.38 82.42 17.58 #60 fine sand
#100 363.85 266.69 95.00 5.00 #100 fine sand
#200 367.47 270.31 96.29 371 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 7.73 trace 0to 5% > 10% mostly medium (m}) LL -
% C SAND 3.4% little 510 12% < 10% fine (c-m) PL -
% M SAND 24.42 s0Ite 12 to 30% < 10% coarse (m-f) Pl -
% [ SAND 60.65 and 30 to 50% < 10% coarse and fine (m) Gs -
% FINES 3.7 < 10% coarse and medium (f)
% TOTAL 100,00 > 10% equal amounts each (c-f)
DESCRIPTION (Light Gray, POORLY GRADED SAND, little gravel, trace
fines
USCS Sp | TECH CB
DATE 7/9/2012
CHECK [ &
REVIEW =T
r Y
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Grain size In millimeters
% Passing
Coarse |  Fine Cor |  Med | Fine SILT OR CLAY
Boulders | Cobbles Gravel SAND FINES
0.00 000 | 773 349 | 2442 | 60.65 371
SAMPLE ID BH-4 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 33.5"-35.0' Pl -
DESCRIPTION]|Light Gray, PGORLY GRADED SAND, little gravel, trace fines
USCSs SP
NIPSCO-MCGS TECH[ ~ CB
123-88898 DATE| 792012
CHECK[ s/,
REVIEW|] K</

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

Golder Associates - Lansing, Michigan

7 4

BH4..33.5'-35.0".xIsm




Template For Sand Grain-size and Perm

Global Information: PROJECT NAME:
PROJECT NUMBER;

SAMPLE ID;
SAMPLE TYPE:
SAMPLE DEPTH:
DESCRIPTION;

USCS:;

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

NIPSCO-MCGS

123-88898

BH-5

JAR

6.0-7.5

Light Gray, POORLY GRADED SAND, little gravel,
trace fines
[ SF ]
Weight of Wet Soil & Tare 36.37
Weight of Dry Soil & Tare 35.47
Weight of Tare 14.10
Weight of Water 0.90
Weight of Dry Seil 21.37
Water Content 421%
TECH CB
DATE 07/09/12
CHECK D22l
REVIEW 5T
A




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS I SAMPLE ID BH-5
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 6.0'-7.5'
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm} 29.47
Wt Wet Soil & Tare (gm) (wt) 3637 Dry Soil & Tare (gm) 29.45
Wt Dry Soil & Tare (gm) (w2) 35.47 Tare Weight (gm) 14.02
Weiglt of Tare (gm) (w3) 14.10 Moisture Content (%) 0.13
Weight of Water (gm) (wé=wl-w2) 0.90 Total Weight OFf Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (w5=w2-w3) 21.37 Weight Of Sample (gm) 346.33
Moisture Content (%) (wd/iw5)*100 4.21 Tare Weight (gm) 95,92
(W6) Total Dry Weight (gm) 250.09
SIEVE ANALYSIS Cumulative
Tare Weight Wit Ret (Wt-Tare)  (%Retained) % PASS SIEVE
96.04 | +Tare Hw retiw6)* 100} (100-%ret)
3.0 96.04 0.00 0.00 100.00 j.o" coarse gravel
2.5" 96.04 0.00 0.00 100.00 2.5" coarse gravel
20" 96.04 0.00 0.00 100.00 2.0" coarse gravel
1.5" 96.04 0.00 0.00 100.00 1.5" coarse gravel
1.0" 96.04 .00 0.00 100.00 1.o" coarse gravel
0.75" 112.90 16.86 6.74 93.26 0.75" fine gravel
0.50" 112.90 16.86 6.74 93.26 0.50" fine gravel
0.375" 114.73 18.69 7.47 92.53 0.375" fine gravel
4 117.51 21.47 8.59 9141 4 coarse sand
#10 122.24 26.20 10.48 89,52 #10 medium sand
#20 128.21 32.17 12.86 87.14 #20 medium sand
#40 140.54 44.50 17.79 82.21 #40 fine sand
#60 252.22 156.18 62.45 3755 #60 (ine sand
#100 336.23 240.19 96.04 3.96 #100 fine sand
#200 339.34 243.30 97.29 271 #200 fines
% C GRAVEL 6.74 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 1.84 trace 010 5% > 10% mostly medium (m) LL -
% C SAND 1.89 little 5to 12% < 10% fine (c-m) PL
% M SAND 7.32 sone 12 to 30% < 10% coarse {m-f) PI -
% F SAND 79.49 and 300 50% < 10% coarse and line (m) Gs -
% FINES 2,71 < 10% coarse and medium {f)
% TOTAL 100.00 > 10% equal amounts cach (c-)
DESCRIPTION |Light Gray, POORLY GRADED SAND, litile gravel, trace
fines
USCS SP TECH CB
DATE 92012
CHECK D 7,
REVIEW Iﬁff—ﬂ’
Golder Associates - Lansing, Michigan BH5..6.0-7.5'




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
% Passing
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders {| Cobbles Gravel SAND FINES
0.00 674 | 1.4 189 | 732 ] 79.49 2.71
SAMPLE ID BH-5 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 6.0-7.5' Pl -
DESCRIPTION Light Gray, POORLY GRADED SAND, little gravel, trace fines
USCS sp
NIPSCO-MCGS TECH| B
123-88898 DATE} 792012
CHECK| D 227,
REVIEW| go7—
[
Golder Associates - Lansing, Michigan BHS5.6.0-7.5




Template For Sand Grain-size and Perm

PROJECT NAME:
PROJECT NUMBER:

Global Information:

SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:

DESCRIPTION:

UsSCs:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

NIPSCO-MCGS

123-88898

BH-5

JAR

13.6'-15.0'

Very Pale Brown, POORLY GRADED SAND, trace
gravel, trace fines

SP |

Weight of Wet Soil & Tare 36.87
Weight of Dry Soil & Tare 35.82
Weight of Tare 14.15
Weight of Water 1.05
Weight of Dry Seil 21.67
Water Content 4.85%

TECH CB

DATE 07/09/12

CHECK L.,
REVIEW EsT1—
LA ¥



ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-5
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 13,5'-15.0!
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 30.41
Wt Wet Soil & Tare (gm) (wl) 36.87 Dry Soil & Tare (gm) 30.38
Wt Dry Soil & Tare {gin) (w2) 35.82 Tare Weight (gm) 14.05
Weight of Tare (gm} (w3) 14.15 Moisture Content (%) 0.18
Weight of Water (gm) (wad=wl-w2) 1.05 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (wi=w2-w3) 21.67 Weight Of Sample (gm) 383,15
Moisture Content (%) {(wd/w3)*100 4.85 Tare Weight (gm) 96.39
{Wé&) Total Dry Weight (gin) 28643
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret {Wt-Tore)  (%Retained) % PASS SIEVE
96.45 | +Tare {(wtreuw6)*100)  (100-%ret)
3.0 96.45 (.00 0.00 100.00 3.0 coarse gravel
2.5 96.45 0.00 0.00 100.00 25" coarse gravel
20" 96.45 0.00 0.00 100,00 20" coarse gravel
1.5" 96.45 0.00 0.00 100.00 15" coarse gravel
Lo 96.45 0.00 0.60 100.00 1.0" coarse gravel
0.75" 96.45 0.00 0.00 §160.00 0.75" fine gravel
0.50" 96,45 0.00 0.00 100.00 0.50" fine gravel
0.375" 96.45 0.00 0.00 100.00 0.375" fine gravel
H4 97.52 1.07 0.37 99.63 #4 coarse sand
#10 107.00 10.55 3.68 96.32 #10 medium sand
#20 117.79 21.34 7.45 92.55 120 medium sand
#40 133.96 317.51 13,10 86.90 #40 fine sand
#60 300.81 204.36 71.35 28.65 #60 fine sand
#100 374.07 277.62 96.92 3.08 #100 fine sand
#200 376.26 279.81 97.69 231 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 0.37 trace 0 to 5% > 10% mostly medium (m) LL -
% CSAND 3.31 litlle S5to 12% < 10% fine (c-m) PL -
% M SAND 9.41 some 12 to 30% < 10% coarse (n-) PI -
% F SAND 84.59 and 30t0 50% < 10% coarse and fine (i) Gs -
% FINES 2,31 < 10% coarse and medium (f)
% TOTAL 100,00 > 10% equal amounts each {c-f)
DESCRIPTION |Very Pale Brown, POORLY GRADED SAND, trace gravel,
trace fines
USCS SP I TECH CB
DATE 192012
CHECK ZZ ?
REVIEW Sy
Golder Associates - Lansing, Michigan BHS..13.5-15.0'
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters

% Passing
Coarse | Fine Cor | Med ] Fine SILT OR CLAY
Boulders | Cobbles Gravel SAND FINES
0.00 000 | 037 331 | 941 | 84.59 231
SAMPLE ID BH-5 LL .
SAMPLE TYPE JAR PL .
SAMPLE DEPTH 13.5-15.9' P -

DESCRIPTION|Very Pale Brown, POORLY GRADED SAND, trace gravel, frace fines

USCS SpP

NIPSCO-MCGS TECH CB
123-88898 DATE| 7/9/2012

CHECK f]
REVIEW

7 L4

Golder Associates - Lansing, Michigan BH5..13.5-15.0'



Template For Sand Grain-size and Perm

Global Information; PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-5
SAMPLE TYPE: JAR
SAMPLE DEPTH; 23.5-25.0'
DESCRIPTION: [Pate Brown, POORLY GRADED SAND WITH
SILTY CLAY AND GRAVEL
USCS:‘ SP-SC |
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 37.65
Weight of Dry Soil & Tare 33.70
Weight of Tare 14.09
Weight of Water 3.95
Weight of Dry Soil 19.61
Water Content 20,14%
TITLE BLOCK: TECH CB
DATE 07/09/12
CHECK Dl
REVIEW ' £

7




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-5
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 23.5'-25.0°
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 28.61
Wt Wet Soil & Tare (gm) wl) 37.65 Dry Soil & Tare {gm) 28.47
Wit Dry Soil & Tare (gm) (w2) 33.70 Tare Weight (gm) 14.03
Weight of Tare (gm) wl) 14.09 Moisture Content (%} 0.97
Weight of Water (gm) (wi=wl-w2) 3.95 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (w5=w2-w3) 19.61 Weight Of Sample {(gm) 303.61
Moisture Content (%) (wa/w3)*100 20.14 Tare Weight (gm) 96.61
(W6) Total Dry Weight (gm) 205.01
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%Retained) % PASS SIEVE
96.84 | +Tare {vtretrwg)* 100 (100-%ret)
3.0" 96.84 0.00 0.00 100.00 3.0" coarse gravel
2.5" 96.84 0,00 0.00 100.00 25" coarse gravel
2.0t 96,84 0.00 0.00 100.00 2.0" coarse gravel
1.5" 96.84 0.00 0.00 100.00 1.5" coarse gravel
1.0" 96.84 0.00 0.00 100.00 1.0" coarse gravel
0.75" 06.84 0.00 0.00 100.00 0.75" fine gravel
0.50"” 123,12 26.28 12.82 87.18 0.50" fine gravel
0.375" 12542 28.58 13.94 86.06 0.375" fine gravel
4 128,75 31.91 15.56 84.44 H4 coarse sand
H10 132.26 35.42 17.28 B2.72 #10 medium sand
#20 136,08 39.24 19.14 80.86 #20 medium sand
#40 146.50 49.66 2422 75.78 #40 fine sand
#60 205.52 1018.68 53.01 46.99 H60 fine sand
#100 279.68 182.84 89.18 10.82 #100 fine sand
#200 290.56 193.72 94.49 5.51 H200 fines
% C GRAVEL 0,00 Descriptive Terms > 1% mostly coarse (c)
% F GRAYEL 15.56 trace Oto 5% > 10% mostly medium (m) LL -
% C SAND 1.71 little 510 12% < 10% fine (c-m) PL -
% M SAND 6.95 some 12 o 30% < 0% coarse {m-f) Pl -
% F SAND 70.27 and 30 to 50% < 10% coarse and fine {(m) Gs -
% FINES 5.51 < 10% coarse and medium (f)
% TOTAL 100.00 > 10% equal amounts each (c-f)
DESCRIPTION [|Pale Brown, POORLY GRADED SAND WITH SILTY
CLAY AND GRAVEL
USCS SP-SC | TECH CB
DATE 7/9/2012
CHECK A Lo,
REVIEW A

Golder Associates - Lansing, Michigan

BH5,.23.5'-25.0" xIsm




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES
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Graln size In millimeters
% Passing
Coarse | Fine Cor | Med ] Fine SILT OR CLAY
Boulders| Cobbles Gravel SAND FINES
0.00 600 ] 1556 171 {695 | 70.27 551
SAMPLE ID BH-5 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 23.525.0° P B
DESCRIPTION |Pale Brown, POORLY GRADED SAND WITH SILTY CLAY AND
GRAVEL
USCS[ spsc |
NIPSCO-MCGS B
123-88898 DATE[ 7/9/2012
CHECK[ D /.
REVIEW| /¢

Golder Associates - Lansing, Michigan
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Template For Sand Grain-size and Perm

Global Information:

PROJECT NAME:
PROJECT NUMBER:

SAMPLE 1Dt
SAMPLE TYPE:
SAMPLE DEPTH:

DESCRIPTION:

USCS:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

NIPSCO-MCGS

123-88698

BH-5

JAR

28.5-30.0'

Black, WELL GRADED SAND, trace gravel, trace

fines

W]

Weight of Wet Soil & Tare 36.89
Weight of Dry Soil & Tare 33.64
Weight of Tare 14.19
Weight of Water 3.25
Weight of Dry Soil 19.45
Water Content 16.71%
TECH CB
DATE 07/09/12
CHECK Do,
REVIEW 3
!




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE 1D BH-5
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 18.5'-30.0°
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 35.39
Wt Wet Soil & Tare (gm) (w1} 36.89 Dry Soil & Tare (gm) 35.37
Wt Dry Soil & Tare (gm) {w2) 33.64 Tare Weight (gm) 14.08
Weight of Tare (gm) (w3) 14,19 Moisture Content {%}) 0.09
Weight of Water {gm) {(wd=w1-w2) 3,25 Tolal Weight OF Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (w5=w2-w3) 19.45 Weight Of Sample (gm} 341.06
Moisture Content (%) (wd/w5)*100 16.71 Tare Weight (g} 92,74
(Wé) Total Dry Weight (gm} 248.09
SICEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%Retained) % PASS SIEVE
92.99 | +Tare {(wtretwgy* 100} (100-%ret)
3.0" 92.99 0.00 0.00 100.00 3.0" coarse gravel
2,5" 92.99 0.00 0.00 100.00 2.5" coarse gravel
20" 92.99 0.00 0,00 100.00 2.0" coarse gravel
1.5" 92.99 0.00 0.00 100.00 L.5" coarse gravel
1.0" 92.99 0.00 0.00 100.00 1.0" coarse gravel
0.75" 82,99 0.00 0.00 100.00 0.75" fine gravel
0.50" 96.94 3.95 1.59 98.41 0.50" fine gravel
0.375" 97.95 4.96 2.00 98.00 0.375" fine gravel
#4 104.23 11.24 4.53 9547 #4 coarse sand
#10 145.76 32.77 21.27 78.73 #0 medium sand
#20 248.40 155.41 62.64 3736 #20 medium sand
#40 293,47 200.48 80.81 19.19 #40 fine sand
#60 3i3.68 220.69 88.96 11.04 H60 fine sand
#100 327.91 234.92 94.69 531 #100 fine sand
#200 334.51 241.52 97.35 2.65 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse {(c)
% F GRAVEL 4.53 frace 0o 5% > 0% mostly medium (m) LL -
% C SAND 16.74 little 5t012% < 10% fine (c-m) PL -
% M SAND 59.54 some 12 to 30% < 10% coarse (m-f) Pl -
% F SAND 16.54 and 30 to 50% < 10% coarse and fine (m) Gs -
% FINES 2.65 < 10% coarse and medium {f)
% TOTAL 100.00 > 10% equal amounts each {c-1)
DESCRIPTION |Black, WELL GRADED SAND, trace gravel, trace fines
USCS Sw | TECH CRB
DATLE 7/9/2012
CHECK |22
REVIEW 2As
F Y
Golder Associates - Lansing, Michigan BH5..28.5'-30.0'




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
% Passing
Coarse | Fine Cor |  Med SILT OR CLAY
Boulders Cobbles Gravel SAND FINES
0,00 000 | 453 1674 | 59.54 2,65
SAMPLE ID BH-5 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 28.530.0° Pl -
DESCRIPTION |Black, WELL GRADED SAND, trace gravel, trace fines
USCS SW
NIPSCO-MCGS TECR] B
123-88898 DATE| 7972012
CHECK| D, s/,
REVIEW| £Y4/ |
Golder Associates - Lansing, Michigan BHS.,28.5.30.0'




Template For Sand Grain-size and Perm

Global Information:

DESCRIPTION:

PROJECT NAME: NIPSCO-MCGS

PROJECT NUMBER: 123-88898

SAMPLE ID; BR-5

SAMPLE TYPE: JAR

SAMPLE DEPTH: 33.5-35.0'

AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare

Light Brown, Black, POORLY GRADED SAND,
little gravel, trace lines, trace organics
uscs:|_SP_]
35.00
Weight of Dry Soil & Tare 31.25
Weight of Tare 13.99
Weight of Water 3.75
Weight of Dry Soil 17.26
Water Content 21.73%
TITLE BLOCK: TECH CB
DATE 07/05/12
CHECK D ot
REVIEW E 54/
o’ Y




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-5
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 33.5'-35.0'
Hygroscopic Moisture For Steve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 30,92
Wt Wet Soil & Tare (gm) {(wl} 35,00 Dry Soil & Tare (gm) 30.86
Wt Dry Soil & Tare (gm) (w2} 3125 Tare Weight (gm) 13,92
Weight of Tare (gm) (w3) 13.99 Moisture Content (%) 0,35
Weight of Water (gm) (wd=wl-w2) 3.75 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil {gm) (w5=w2-w3) 17.26 Weight Of Sample (gm) 352,71
Moisture Content (%) (wd/w5)* 100 21.73 Tare Weight (gm) 99.55
(W6) Total Dry Weight (gm) 252.27
SIEYE ANALYSIS Cumulative
Tare Weight Wt Ret {Wt-Tare}  (%Retained) % PASS SIEVE
99.65 | +Tare {(wirevseyr100}  (100-%ret}
0" 99.65 0.00 0.00 100.00 3.0 coarse gravel
2.5" 99.65 0.00 0.00 100.00 2,5" coarse gravel
2.0" 99.65 0.00 0.00 100.00 2.0" coarse gravel
15" 99.65 0.00 0.00 100.00 1.5" coarse gravel
L.g" 99.65 0.00 0.00 100.00 1.0" coarse gravel
0.75" 113.96 14.31 5.67 94.33 0.75" fine gravel
0.50" 121.46 21.81 8.65 91.35 0.50" fing gravel
0,375" 125.93 26.28 10.42 89.58 0.375" fine gravel
#4 129.77 30.12 11,94 88.06 4 coarse sand
#10 139.30 39.65 15.72 84,28 #10 medium sand
H20 157.07 57.42 22.76 71.24 #20 medium sand
#40 180.83 81.18 32.18 67.82 #40 fine sand
#60 279.76 180.11 71.40 28.60 #60 fine sand
#100 329.01 229.36 90.92 208 #100 fine sand
#200 349.31 249.66 98.97 1.03 #200 fines
% C GRAVEL 5.67 Descriptive Terms > 0% mostly coarse (c)
% F GRAVEL 6.27 trace 010 5% > 10% mostly medium (m) LL -
% C SAND 3.78 little 510 12% < 10% fine (c-m) PL -
% M SAND 16.46 SOme 12 1o 30% < 10% coarse (m-f) PL -
% F SAND 66.79 and 30 to 50% < 10% coarse and fine {in) Gs -
% FINES 1.03 < 10% coarse and medium ()
% TOTAL 100.00 > 10% equal amounts cach (c-f)
DESCRIPTION |Light Brown, Black, POORLY GRADED SAND, little
gravel, irace fines, frace organics
USCS SP | TECH CB
DATE 71912012
CHECK D,
REVIEW 113’{!7”
Golder Associates - Lansing, Michigan BH5..33.5'35.0'




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

100 12" } . ’_% ‘1'575" ; :.37"': :H 10 f =ﬂ20 IIMO 1I!S\‘.'l: ?100: ?00
90 -
.
\0\
80 A
N
N
70 g
"/o *\
P 60
A
L]
s 50
I \
N
G 40
30 \
20 ‘\
10 \
N
0 k|
1000 100 10 1 0.1 0.01 0.001
Grain size In millimeters
% Passing
Coarse | Fine Cor [ Med | Fine SILT OR CLAY
Boulders | Cobbles Gravel SAND FINES
0.00 567 | 627 378 | 1646 ] 66.79 1.03
SAMPLE ID BH-5 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 33.5'-35.0 PI -
DESCRIPTION |Light Brown, Black, POORLY GRADED SAND, little gravel, trace
fines, trace organics
USCS SP l
NIPSCO-MCGS TECH CB
123-88898 DATE| 792012
CHECK| B, 24/,
REVIEW[ <7
i
Golder Associates - Lansing, Michigan BH5..33.5'35.0'



Template For Sand Grain-size and Perm

Global Infoermation: PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-5
SAMPLE TYPE: JAR
SAMPLE DEPTH: 48.5'-50.0'

DESCRIPTION:{Light Gray, POORLY GRADED SAND WITH
SILTY CLAY, trace gravel

UsSCS:| SP-SC |
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 3595
Weight of Dry Soil & Tare 32.01
Weight of Tare 14.16
Weight of Water 394
Weight of Dry Soil 17.85
Water Content 22.07%
TITLE BLOCK: TECH CB
DATE 07/09/12
CHECK 23

REVIEW 2T




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-5
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 48.5'-50.0°
Hygroscopic Moisture For Sieve Samnple
WATER CONTENT {(Delivered Moisture) Wet Soil & Tare (gm) 37.07
Wt Wet Soil & Tare (gm) (wl) 35.95 Dry Soil & Tare (gm) 36.98
Wt Dry Soil & Tare (gm) (w2) 32.01 Tare Weight (gm) 14,18
Weight of Tare (gm) (w3) 14.16 Moisture Content (%) 0.39
Weight of Water (gm) {wd=wl-w2) 3.94 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gim) {(w5=w2-w3) 17.85 Weight Of Sample (gm) 316,77
Moisture Content (%) {wd/w5)*100 22.07 Tare Weight (gm) 82.34
(W6) Totat Dry Weight (gm) 233.5]
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%Retained) % PASS SIEVE
82.38 +Tare {(wtretwa)* 100} (100-%ret)
3o 82,318 0.00 0.00 100.00 30" coarse gravel
25" 82.38 0.00 0.00 100.00 25" coarse gravel
2.0" 82.38 0.00 0.00 100.00 20" coarse gravel
].5" 82.18 0.00 0.00 100.00 1.5" coarse gravel
1.0" 82.38 0.00 0.00 100.00 1.0" coarse gravel
0.75" 82.38 0.00 0.00 108.00 0.75" fine gravel
0.50" 82.38 0.00 0.00 100,00 0.50" fine gravel
0.375" 82.38 0.00 0.00 100.00 0.375" fine gravel
#4 83.82 1.44 0.62 99.38 #4 coarse sand
#10 85.00 2.62 1.12 98.88 #10 medium sand
#20 85.46 3.08 1.32 98.68 #20 medium sand
#40 86.35 3.97 1.70 98.30 #40 fine sand
#H60 113.32 30.94 13.25 86.75 #60 fine sand
100 251.56 169.18 72.45 27.55 #100 fine sand
#200 298.61 216.23 92.60 7.40 #200 {ines
% C GRAVEL 0.00 Descriplive Terins > 10% mostly coarse (c)
% F GRAVEL 0.62 lrace 0to 5% > 10% mostly medium (m) LL -
% C SAND 0.51 little Sto 12% < 10% fine (c-m) PL -
% M SAND 0.58 some 12 to 30% < 10% coarse (m-) P1 -
% F SAND 90.90 and 30 to 50% < 10% coarse and {ine {m) Gs -
% FINES 7.40 < 10% coarse and medium {f)
% TOTAL 100.00 > 10% equal amounts each (c-)
DESCRIPTION |[Light Gray, POORLY GRADED SAND WITH SILTY
CLAY, trace pgravel
UsCs SP-3C | TECH CB
DATE 7/9/2012
CHECK e
REVIEW /v

Golder Associates - Lansing, Michigan

BH5..48.5'-50.0" xIsm
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

100 i2r » ?' L 75": 376N k4 10 t .#22 {40 :#an,r?mn: #?0
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Grain size in millimeters
% Passing
Coarse | Fine Cor |  Med | Fine SILT OR CLAY
Boulders Cobbles Gravel SAND FINES
0.00 000 | 062 051 | o058 ] 90,90 7.40

SAMPLE ID BH-5 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 48,550, Pi .

DESCRIPTION{Light Gray, POORLY GRADED SAND WITH SILTY CLAY, trace

gravel
USCS[_ sPsc |
NIPSCO-MCGS TECH[ cn

123-88898 DATE]| 7/9/2012

CHECK
REVIEW AT
T

T

Golder Associates - Lansing, Michigan BH5. 48.5'-50.0".xlsm



and Perm

NIPSCO-MCGS

123-88898

Template For Sand Grain-size
Global Information: PROJECT NAME:
PROJECT NUMBER:

SAMPLE ID:

SAMPLE TYPE:

BH-8

JAR

SAMPLE DEPTH:

DESCRIPTION:

3.55.0'

Light Brown, POORLY GRADED SAND, trace fines

USCS:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

SP_]
Weight of Wet Soil & Tare 36.17
Weight of Dry Soil & Tare 35.49
Weight of Tare 14.06
Weight of Water 0.68
Weight of Dry Seil 21.43
Water Content 31.17%
TECH CB
DATE 07/09/12

CHECK ey

REVIEW: B




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-6
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 1.5-5.0'
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 32.16
Wt Wet Soil & Tare (gm) {wl) 36,17 Dry Soil & Tare (gm) 32.14
Wt Dry Soll & Tare (gim) {(w2) 35.49 Tare Weight (gm) 10.89
Weight of Tare (gm) {w3) 14.06 Moisture Content (%) 0.09
Weight of Water (gm) (wi=wl-w2) 0.68 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil {(gm) (wS=w2-w3) 21.43 Weight Of Sample (gm) 367.18
Moislure Content (%) (wd/w5)* 100 3.17 Tare Weight (gm) 95.69
(W6) Total Dry Weight (gm) 271.23
SIEVE ANALYSIS Cumulative
Tar¢ Weight Wt Ret (Wt-Tare)  {%oRetained) % PASS SIEVE
95.77 | +Tare {(wt rerwg)* 100} (100-%ret)
3.0 95.77 0.00 0,00 100.00 3.0" coarse gravel
2.5" 95.77 0.00 0.00 100,00 25" coarse gravel
2.0° 95.77 0.00 0.00 100.00 2.0" coarse gravel
1.5" 95,77 0.00 0.00 100.00 15" coarse gravel
1.o" 95.77 0.00 0.00 100.00 1.0" coarse grave]
0.75" 95.77 0.00 0.00 100.00 0.75" fine gravel
0.50" 93.77 0.00 0.00 100.00 0.50" fine gravel
0.375" 95.77 0.00 0.00 100.00 0.375" fine gravel
#4 95.77 0.00 0.00 100.00 H4 coarse sand
#10 95.77 0.00 0.00 100.00 #10 mediun sand
#20 95.98 0.21 0.08 99.92 #20 medium sand
#40 100,98 5,21 1.92 98.08 #40 fine sand
H60 237.70 141.93 52.33 47.67 #60 fing sand
#100 363.10 267.33 98.56 144 #100 fine sand
#200 365.94 27017 99.61 0.39 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 0.00 trace 0to 5% > 10% mostly medium (m) LL -
% C SAND (.00 little 5t0 12% < 10% fine {c-m) PL -
% M SAND 1.92 some 12 to 30% < 10% coarse (m-1) PI -
% F SAND 97.69 and 3010 50% < 10% coarse and fine {im}) Gs -
% FINES 0.39 < 10% coarse and medium (f)
% TOTAL 100.00 > 10% equal amounts each {c-f)
DESCRIPTION |Light Brown, POORLY GRADED SAND, trace fines
USCS SP TECH CB
DATE 7192012
CIIECK [ L/
REVIEW Bs7~
Golder Associates - Lansing, Michigan BH6..3.5'5.0'




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
% Passing
Coarse I Fine Med i Fine SILTOR CLAY
Boulders Cobbles Gravel SAND FINES
0.00 000 [ 000 192 | 97.69 0.39
SAMPLE ID BH-6 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 3.5.5.0' PI -
DESCRIPTION Light Brown, POORLY GRADED SAND, trace fines
USCS SP l
NIPSCO-MCGS TECH CB
123-38898 DATE| 7/9/2012
CHECK| 2,
REVIEW| /S<7
Golder Associates - Lansing, Michigan BH6..3.5'5.0'




Template For Sand Grain-size and Perm

Global Information: PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-6
SAMPLE TYPE: JAR
SAMPLE DEPTH: 18.5'-20.0¢
DESCRIPTION:|Brown, POORLY GRADED SAND, trace gravel,
trace fines
uscs|__SP_]
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 35.22
Weight of Dry Soil & Tare 31.28
Weight of Tare 14.14
Weight of Water 3.94
Weight of Dry Soil 17.14
Water Content 22.95%
TITLE BLOCK: TECH CB

DATE 07/09/12

CHECK D/

REVIEW ?ﬁﬁ”



ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-6
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 18.5'-20.0'
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Declivered Moisture) Wet Soil & Tare (gm} 35.43
Wt Wet Soil & Tare {(gm) (wl) 35.22 Dry Soil & Tare (gm} 35.36
Wt Dry Soil & Tare (gm) (w2) 31.28 Tare Weight (gm) 13.98
Weight of Tare (gm) (w3) 14.14 Moisture Content (%) 0.33
Weight of Water (gm) (wd=wl-w2) 3.94 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil {gm) (wi=w2-w3) 17.14 Weight Of Sample (gm) 346,68
Moisture Content (%0) (wd/w5)* 100 22.99 Tare Weight (gm) 99.85
(W6} Total Dry Weight {(gm) 246.02
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%Retained) % PASS SIEVE
99.92 +Tare {(wtrevwe)y 100} (100-%ret)
3o 99.92 0.00 0.00 100.00 30" coarse gravel
2.5" 99.92 0.00 0.00 100.00 25" coarse gravel
2.0" 99.92 0.00 .00 100,00 2.0" coarse gravel
1.5" 99.92 0.00 0.00 100.00 15" coarse pravel
1.0" 99.92 0.00 0.00 100.00 L.o" coarse gravel
0.75" 99.92 0.00 0.00 100.00 0.75" fine gravel
0.50" 99.92 0.00 0.00 100.00 0.50" fine gravel
0.375" 99,92 0.00 0.00 100.00 0.375" fine gravel
4 101.86 1.94 0,79 99.21 #4 coarse sand
#o 103,05 3.13 1.27 98,73 #10 medium sand
#20 104.81 4.89 1.99 98.01 #20 medium sand
#40 112.72 12.80 5.20 94.80 H40 fine sand
#60 219.52 119.60 48.61 51.39 #60 fine sand
#100 337.96 238.04 96.75 3.25 #100 fine sand
#200 341,30 241.38 98.11 1.89 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 0% mostly coarse (c)
% F GRAVEL 0.79 trace 0to 5% > 0% mostly medium (m) LL
% C SAND 0.48 littte 5t012% < 10% fine (c-m) PL -
% M SAND 3.93 some 12 to 30% < 10% coarse (m-f) PI -
% F SAND 92.91 and 3010 50% < 10% coarse and fine (m) Gs -
% FINES 1.89 < 10% coarse and medium (f)
% TOTAL 100.00 > 10% equal amounts each {c-1}
DESCRIPTION |Brown, POORLY GRADED SAND, Irace gravel, trace fines
USCS Sp | TECH CB
DATE 719/2012
CHECK D¢,
REVIEW [Z<7
[] v
Golder Associates - Lansing, Michigan BHB..18.5-20.0"




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
% Passing
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders Cobbles Grave| SAND FINES
0.00 000 [ o079 048 | 393 | 92.91 1.89
SAMPLE ID EH-6 LL -
SAMPLE TYPE JAR L -
SAMPLE DEPFTH 18.5'-20.0' PI -
DESCRIPTION | Brown, POORLY GRADED SAND, trace gravel, trace fines
USCS Sp
NIPSCO-MCGS TECH] c¢B
123-88893 DATE[ 7972012
CHECK| /) z¢/
REVIEW| 2%
2
Golder Associates - Lansing, Michigan BHE..18.5-20.0°




Template For Sand Grain-size and Perm

Global Information:

PROJECT NAME:
PRGJECT NUMBER:

SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:
DESCRIPTION:

USCSs:

AS-RECEIVED MOISTURE CONTENT;

TITLE BLOCK;

NIPSCO-MCGS

123-88898

BH-6

JAR

28.5'-30.0'

Light Gray, POORLY GRADED SAND, trace fines

_SP_]
Weight of Wet Soil & Tare 35.38
Weight of Dry Seil & Tare 31.43
Weight of Tare 13.98
Weight of Water 3.95
Weight of Dry Soil 17.45
Water Content 22.64%

TECH CB

DATE 07/09/12

CHECK D i,
REVIEW 25T
7




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIFSCO-MCGS ] SAMPLE ID BH-6
PROJECT NO. 123-88893 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 28.5-30.0/
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivercd Moisture) Wet Sail & Tare (gm) 29.62
Wt Wet Soil & Tare (gin) (wl) 35.38 Dry Soil & Tare (gm) 29.60
Wi Dry Soil & Tare (gm) (w2) 31.43 Tare Weight (gm) 14.08
Weight of Tare (gm) (w3} 13.98 Moisture Content (%) 0.13
Weight of Water (gm) (wd=w1-w2) 3.95 Total Weight OF Sample Used For Sicve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (w5=w2-w3) 17.45 Weight Of Sample (gm) 347.64
Moisture Content (%) (wd/wS)*100 22.64 Tare Weight (gm) 96.50
(W6) Total Dry Weight (gm) 250.82
SIEVE ANALYSIS Cumulative
Tare Weight Wi Ret (Wt-Tare) (“Retained) % PASS SIEVE
96.79 ] +Tare {(wrevey100)  (100-Yoret)
ot 96.79 0.00 0.00 100.00 30" coarse gravel
25" 96.79 0.00 0.00 100,00 25" coarse gravel
207 96,79 0.00 0.00 100.060 20" coarse gravel
1.5" 96.79 0.00 0.00 100.00 1.5" coarse gravel
Lo" 96.79 0.00 0.00 100.00 1.0" coarse gravel
0.75" 96.79 0.00 0.00 100.0¢0 0.75" fine gravel
0.50" 96.79 0.00 0.00 100.00 0.50" fine gravel
0.375" 96,79 0.00 0.00 130,00 0.375" fine gravel
#4 96.79 0.00 0.00 100.00 4 coarse sand
10 97.26 0.47 0.19 99.81 #10 medium sand
#20 98.10 1.31 0.52 99.48 #20 medium sand
#40 106.23 2.44 3.76 96.24 #40 fine sand
#60 210.03 113.24 45.15 54.85 #60 fine sand
#100 336.91 240.12 95.74 4.26 #100 fine sand
#200 344.04 247.25 98.58 1.42 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse {c)
% F GRAVEL 0.00 trace Oto 5% > 10% mostly medium (m) LL -
% C SAND 0.19 little 5to 12% < 10% fine (¢-m) PL -
% M SAND 3.58 some 12 10 30% < 10% coarse (m-f) Pl
% F SAND 94.81 and 30 to 50% < [0% coatse and fine () Gs -
% FINES 1.42 < 10% coarse and medium (f)
% TOTAL 100.00 > 10% equal amounts each (c-1)
DESCRIPTION |Light Gray, POORLY GRADED SAND, trace lines
USCS SP TECH CB
DATE 719212
CHECK | [ ., /.
REVIEW '/5.,}47'"
Golder Assaciates - Lansing, Michigan BH6..28.5'-30.0°
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
% Passing
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders Caobbles Gravel SAND FINES
0.00 000 | o000 019 [ 358 ] 94.81 1.42
SAMPLE 1D BH-6 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 28.5'.30.0° Pl -
DESCRIPTION|Light Gray, POORLY GRADED SAND, Irace fincs
USCS sp_ |

NIPSCO-NCGS cB
123-§389% 7192012
e

Golder Associates - Lansing, Michigan

BHB..28.5-30.0'




Template For Sand Grain-size and Perm

Global Information:

AS-RECEIVED MOISTURE CONTENT:

PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE I1D:; BH-8
SAMPLE TYPE: JAR
SAMPLE DEPTH: 33.5'-35.0'
DESCRIPTION:{Light Brown, POORLY GRADED SAND WITH
SILTY CLAY, trace gravel, trace organics
USCs:["SPSC ]
Weight of Wet Soil & Tare 38.23
Weight of Dry Socil & Tare 31.67
Weight of Tare 14,34
Weight of Water 6.56
Weight of Dry Soil 17.33
Water Content 37.85%
TITLE BLOCK: TECH CB
DATE 07/09/12
CHECK 27
REVIEW =
] 7




ASTM GRAIN SIZE ANALYSIS

ASTM D 421, D 2217, D 1140, C 117, D 422

, C 136, C 142

PROJECT TITLE NIPSCO-MCGS ] SAMPLE ID BH-6
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 33.5'-350'
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivercd Moisture)} Wet Soil & Tare (gm) 30.32
Wt Wet Soil & Tare (gm) (wl) 38.23 Dry Soil & Tare (gm) 28.84
Wt Dry Soil & Tare (gm) (w2) 31.67 Tare Weight (gm) 14.06
Welght of Tare (gm) w3) 14.34 Moisture Content (%) 10.01
Weight of Water (gm) (wd=w1-w2) 0.56 Total Weight OF Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Seil (gm) (wi=w2-w3) 17.33 Weight Of Sample (gm) 342,69
Moisture Content (%) (wd/w5)*100 37.85 Tare Weight (gm) 96.55
(W6) Total Dry Weight (gr1) 223.73
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%Retained) % PASS SIEVE
96.68 —I +Tare {twtretwe)* 100} (100-%ret)
3o" 96.68 0.00 0.00 100.00 3.0" coarse gravel
25" 96.68 0.00 0.00 100.00 25" coarse gravel
2.0" 96.68 0.00 0.00 100.00 20" coarse gravel
15" 96.68 0.00 0.00 100.00 1.5" coarse gravel
L.o" 96.68 0.00 0.00 100.00 1.o* coarse gravel
0.75" 56.68 0.00 0.00 100.00 0.75" fine gravel
0.50" 96.68 0.00 0.00 100.00 0.50" fine gravel
0.375" 96.68 0.00 0.00 100.00 0.375" fine gravel
#4 98.83 2.15 0.96 99.04 #4 coarse sand
#i0 102.74 6.06 2,71 97.29 #10 medium sand
#20 106.87 10.19 4.55 95.45 #20 medium sand
#40 110.55 13.87 6.20 93.80 #40 line sand
#60 148.27 51.59 23.06 76.94 60 fine sand
#100 275.52 178.84 79.93 20.07 #100 fine sand
#200 293.92 197.24 88.16 11.84 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 0.96 trace o 5% > 10% mostly medivm (m) LL
% C SAND 1.75 little 510 12% < 10% fine (c-m) PL -
% M SAND 3.49 some 12 to 30% < 10% coarse (m-f) PI -
% F SAND B1.96 and 30 to 50% < 10% coarse and fine {m) Gs -
% FINES 11.84 < 10% coarse and medium ([)
% TOTAL 100.00 > 10% equal amounts each {c-N
DESCRIPFTION |Light Brown, POORLY GRADED SAND WITH SILTY
CLAY, trace gravel, trace organics
USCS SP-SC | TECH CB
DATE 7792012
CHECK 78
REVIEW “Bs#

Golder Associates - l.ansing, Michigan

BHB..33.5'-35.0" xIsm




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in miliimeters
% Passing
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders | Cobbles Gravel SAND FINES
0.00 000 | 096 175 | 340 ] 81.96 [1.84
SAMPLE ID BH-6 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 33.5-35.0' Pl
DESCRIPTION|Light Brown, POORLY GRADED SAND WITH SILTY CLAY, trace
gravel, trace organics
USCS|_spsc |
NIPSCO-MCGS TECH B
123-88898 DATE| 790012
CHECK| 27
REVIEW| 7557

Golder Associates - Lansing, Michigan

BH6..33.5'-35.0" xism




Template For Sand Grain-size and Perm

Global Information: PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-7
SAMPLE TYPE: JAR
SAMPLE DEPTH: 1025

DESCRIPTION: [Light Brown, POORLY GRADED SAND WITH

SILTY CLAY AND GRAVEL
USCS:] SP-SC |

AS-RECEIVED MOISTURE CONTENT. Weight of Wet Scil & Tare 16.28
Weight of Dry Soil & Tare 34.65
Weight ol Tare 13.88
Weight of Water 1.63
Weight of Dry Soil 20.77
Water Content 7.85%

TITLE BLOCK: TECH CB
DATE 07/09/12

CHECK| L e

REVIEW Bs 7




ASTM GRAIN SIZE ANALYSIS

ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C (42

PROJECT TITLE NIPSCO-MCGS | SAMPLE 1D BH-7
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 1.0°.2.5
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 34.33
Wt Wet Soil & Tare (g} {wl} 36.28 Dry Soil & Tare (gin) 34,19
Wt Dry Soil & Tare (gm) {w2) 34.65 Tare Weight (gm) 14.06
Weight of Tare {gm) (w3) 13.88 Moisture Content (%) 0.70
Weight of Water (gm) {wd=wl-w2) 1.63 Total Weight Of Sampte Used For Sieve Correcled For Hygroscopic Moisture
Weight of Dry Soil (gm) {w5=w2-w3) 20.77 Weight Of Sample (gm) 322.86
Moisture Content (%) (wdfw5)*100 7.85 Tare Weight (gm) 96.05
(W6) Total Dry Weight (gm) 2254
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret {Wt-Tare) (%Retained) % PASS SIEVE
96,22 | +Tare {wiretws)* 100} (100-%ret)
3.0" 96,22 0.00 0.00 100.00 3o coarse gravel
25" 96.22 0.00 0.00 10{.00 2.5" eoarse gravel
2.0" 96.22 0.00 0.00 100.00 20" coarse gravel
1.5" 96,22 0,00 0.00 100,00 15" coarse gravel
1.0" 96.22 0.00 (.00 100,00 1.0" coarse gravel
0.75" 112.81 16.59 7.37 92.63 0.75" fine gravel
0.50" 127.50 31.28 13.89 86.11 0.50" fine gravel
0.375" 135.95 39.73 17.64 82.36 0.375" fine gravel
#4 143.24 47.02 2088 79.12 Ha coarse sand
#10 152.44 56.22 24.96 75.04 #10 medium sand
#20 160.95 64.73 28.74 71.26 #20 medium sand
#40 167.64 71.42 3171 68.29 #40 fine sand
#60 195.89 99.67 44,25 55,75 H60 fine sand
#100 267.73 174.51 76.14 2186 #100 fine sand
#200 298.60 202,38 80.85 10.15 #H200 fines
% C GRAVEL 7.37 Descriptive Terms > 10% mostly coarse (c}
% F GRAVEL 13.51 trace 0to 5% > 10% mostly medium (m) LL -
% C SAND 4.08 little S5to 12% < 0% fine {c-m) PL -
% M SAND 6.75 soine 12 to 30% < 0% coarse {m-f) P -
% F SAND 58.14 and 3010 50% < 10% coarse and fine (m) Gs -
% FINES 10.15 < 10% coarse and medium (F)
% TOTAL 100.00 > 10% equal amounts each (c-f)
DESCRIPTION |Light Brown, POORLY GRADED SAND WITH SILTY
CLAY AND GRAVEL
USCS SP-8C 1 TECH CB
DATE 7/9/2012
CHECK | [/, 27
REVIEW [~ A<7~
i v

Golder Associates - Lansing, Michigan

BH7..1.0'-2,5' %Ism
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

100 12 " ? oI5, IS, M #1020 p40 460 @100, 820
20 \
80 k o
\\
70

80 \\
50
40

30 \
20

N
10
0
1000 100 10 1 0.1 0.01 0.001
Grain size In milllmeters
% Passing
Coarse |  Fine Cor | Med | Fine SILT OR CLAY
Boulders| Cobbles Ciravel SAND FINES
0.00 737 | 135l 408 | 675 | 58.14 10.15
SAMPLE ID BH-7 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 1.0-2.5 P N
DESCRIPTION]Light Brown, POORLY GRADED SAND WITH SILTY CLAY AND
GRAVEL
Uscs_ spsC_ |
NIPSCO-MCGS TECH CB
123-88898 DATE] 7972012
CHECK|
REVIEW
7

Golder Associates - Lansing, Michigan BH7..1.0'-2.5 xlsm



Template For Sand Grain-size and Perm

Global Information: PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-7
SAMPLE TYPE: JAR
SAMPLE DEPTH: 8.5'-10.0'

DESCRIPTION:|Light Brown, SILTY CLAYEY SAND, trace gravel

USCS: SC-SM*I
“*Classified visually

AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 37.17
Weight of Dry Soil & Tare 35.76
Weight of Tare 14.04
Weight of Water 1.41
Weight of Dry Soil 21.72
Water Content 6.49%

TITLE BLOCK: TECH CB
DATE 07/09%/12
CHECK ?j
REVIEW <7~




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-7
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 8.5-10.0
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soit & Tare (gm) 24.86
Wt Wet Soil & Tare {gm) (wl) 37.17 Dry Soil & Tare (gm) 24.84
Wt Dry Soil & Tare {gm) (w2) 35.76 Tare Weight (gm) 13.98
Weight of Tare {(gm) (w3} 14.04 Moisture Content (%) 0.18
Weight of Water (gm) {wd=w1-w2) 1.41 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (wi=w2-w3) 21.72 Weight Of Sample (gm) 344.29
Moisture Content (%} {(wd/w3)*100 6.49 Tare Weight (gm) 95.06
(W6) Total Dry Weight (gm} 248,77
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%Retained) % PASS SIEVE
96.45 +Tare {{wrretwsy* 100} (100-%ret)
3.0 96.45 0.00 0.00 100.00 3.0" coarse gravel
2.5" 96.45 0.00 0.00 100.00 2.5" coarse gravel
2.0" 96.45 .00 0.00 100.00 2.0" coarse gravel
1.5" 96.45 0.00 0.00 100.00 1.5" coarse gravel
1.0" 96.45 0.00 0.00 100.00 1.0" coarse gravel
0.75" 96.45 0.00 0.00 100.00 0.75" fine grave!
0.50" 96.45 0.00 0.00 100.00 0.50" fine gravel
0.375" 96.45 0.00 0.00 100.G0 0.375" fine gravel
4 99.58 3.13 1.26 98.74 H4 coarse sand
#10 101.74 5.29 2.13 97.87 H10 medium sand
420 104.55 8.10 3.26 96.74 %20 mediwm sand
#40 111.18 14.73 5.92 94.08 #40 fine sand
#e0 214,57 118.12 47.48 5252 #60 fine sand
#100 305.35 208.90 §3.97 16,03 H100 fine sand
#200 310.84 214.39 86.18 13.82 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 1.26 trace 0% > 10% mostly medium (in) LL -
% C SAND 0.87 little 510 2% < 10% fine (c-m} PL -
% M SAND 9 some 12 t0 30% < 10% coarse (m-f) Pl -
% F SAND 80.26 and 3010 50% < ]0% coarse and fine (m} Gs -
% FINES 13.82 < | 0% coarse and medium ()
% TOTAL 100.00 > 10% equal amounts each (c-f)
DESCRIPTION |Light Brown, SILTY CLAYEY SAND, trace gravel
USCS SC-S5M* | TECH CB
DATE 7/9/2012
CHECK 4
REVIEW st
7 ¥

Golder Associates - Lansing, Michigan

BH7..8.5'-10.0' xism




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES

100 12 Z GVelS g US| ¥4 L 0 0 H40. 460 ¥100, #3200
= S 4
80
80
70
%
p 60
A
S
g 50
I
N
a 40
30 \
: N
10
0
1000 100 10 1 0.1 0.01 0.001
Grain size in millimeters
% Passing
Coarse | Fine Cor | Med ] Fine SILT OR CLAY
Boulders | Cobbles Gravel SAND FINES
0.00 0.00 | 1.26 087 [ 3719 | 80.26 13,82
SAMPLE 1D BH-7 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 8.5’-10.0' Pl -
DESCRIPTION|Light Beown, SILTY CLAYEY SAND, trace gravel
USCS| SsC-sm* |
NIPSCO-MCGS TECH CcB
123-88898 DATE] 7/9/2012
CHECK| 727
REVIEW| /A5

Golder Associates - Lansing, Michigan

BH7..8.5-10.0"xIsm




Template For Sand Grain-size and Perm

Global Information:

PROJECT NAME:
PROJECT NUMBER:

SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:
DESCRIPTION:

USCS:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

NIPSCO-MCGS

123-88898

BH-7

JAR

13.5-15.0'

gravel, trace organics

Very Pale Brown, SILTY CLAYEY SAND, little

[ SC-oM* |

*Classified visually

Weight of Wet Soil & Tare 35.47
Weight of Dry Soil & Tare 33.23
Weight of Tare 14.06
Weight of Water 2.24
Weight of Dry Soil 15.17
Water Content 11.68%

TECH CB

DATE 07/0%12

CHECK s
REVIEW s ida




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-7
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 13.5'-15.0
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 23.75
Wt Wet Soil & Tare (gm) (wl} 3547 Dry Soil & Tare (gm) 23.61
Wt Dry Soil & Tare (gm) (w2) 33.23 Tare Weight (gim) 11.21
Weight of Tare (gm) (w3) 14.06 Moisture Content (%) 1.13
Weight of Water (gm) (wid=w1-w2) 2.24 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (wi=w2-w3) 19,17 Weight Of Sample (gm) 386,61
Moisture Content {%5} {(wd/wS)*100 11.68 Tare Weight (gm) 95.40
(w6) Total Diry Weight (gin) 287.96
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%Retained) % PASS SIEVE
95.58 +Tare {(wt revwsy* 100} (100-2%ret)
10" 95.58 0.00 0.00 100,00 30" coarse gravel
2.5" 95.58 0.00 0.00 100.00 2.5" coarse gravel
2.0 95.58 0.00 0.00 100.00 2.0" coarse gravel
1.5" 05.58 0.00 .00 100,00 1.5" coarse gravel
1.0" 95.58 0.00 0.00 100.00 1.0" coarse gravel
0.75" 95.58 0.00 0.00 100.00 0.75" fine gravel
0.50¢ 103.39 7.81 2.71 91.29 0.50" fine pravel
0.375" 110.51 14.93 5.18 94.82 0.375" fine gravel
H4 113.97 18.39 6.39 93.61 B4 coarse sand
#10 124.60 29.02 10.08 89.92 #10 medium sand
#20 139,02 43.44 15.09 84.91 #20 medium sand
#40 152.97 5139 19.93 80.07 #40 fine sand
H60 233.66 138.08 47.95 52.05 #60 fine sand
#100 337.21 241.63 83.91 16,09 #100 fine sand
#200 343.77 248.19 86.19 13.81 K200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse {c)
% F GRAVEL 6.39 trace 0to 5% > 10% mostly medium (m) LL -
% C SAND 3.69 litlle 510 12% < 10% fine (c-m) PL -
% M SAND 9.85 some 12 to 30% < 10% coarse (m-F) Pl -
% F SAND 66.26 and 3010 50% < 10% coarse and fine (m) Gs -
% FINES 13.81 < 10% coarse and medium {H
% TOTAL 100.00 > 10% equal amounts each (c-f)
DESCRIPTION [Very Pale Brown, SILTY CLAYEY SAND, little gravel,
trace organics
USCS SC-SM* ] TECH CB
DATE 7/9/2012
CHECK Y24
REVIEW /357"

Golder Associates - Lansing, Michigan

BH7.13.5'-15.0" xlsm




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

100 12" Zf' 4 1" 75" ,_rﬂ'rﬁ"= =#4 :310 + {#20 fimit] :#60: |#1DD: #?DO
el
80
nay
80 N
70 \
%
p 60 \
A
S
g 50
|
N
G 40
30 \
: .
10
o
1000 100 10 1 0.1 0.01 0.001
Graln size tn millimeters
% Passing
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders |  Cobbles Gravel SAND FINES
0.00 000 | 639 360 | 985 ] 66.26 13.81
SAMPLEID BH-7 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 13.5-15.0" PI -
DESCRIPTION|Very Pale Brown, SILTY CLAYEY SAND, lile gravel, trace organics
USCS| SC-SM* |
NIPSCO-MCGS TECH (8]}
123-88898 DATE| 712012
CHECK| 27
REVIEW] f7<57~

Golder Associates - Lansing, Michigan

BH7..13.5'-15.0".xIsm




Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information:

PROJECT NUMBER:
SAMPLE |D:
SAMPLE TYPE:
SAMPLE DEPTH:
DESCRIPTION:

USCS:

AS-RECEIVED MOISTURE CONTENT

TITLE BLOCK:

PROJECT NAME:

Nipsco-MCGS

123-88898

BH-7

JAR

23.5".25.0'

Dark Grayish Brown, SILTY SAND, trace gravel

SM__|

* Weight of Wet Soil & Tare 32.24
Weight of Dry Soil & Tare 29.42
Weight of Tare 14.06
Weight of Water 2,82
Weight of Dry Soil 15.36
Water Content 18.36%

TECH CB
DATE 8Nz :
CHECK é, %ﬁ ,
REVIEW
v

Golder Associates - Lansing, Michigan

BH-7 23.5-25.0'xis



ATTERBERG LIMITS
ASTM D-4318

PROJECT TITLE
PROJECT NUMBER

Nipsco-MCGS

12388898 |

SAMPLE ID
SAMPLE TYPE
SAMPLE DEPTH

BH-7

JAR

23.5'-258.0°

Weight of Wet Soil & Tare
Weight of Dry Soil & Tare
Weight of Tare

Weight of Water

Weight of Dry Soil

Water Content

Range of Blows

Number of Blows

Weight of Wet Soil & Tare
Weight of Dry Soil & Tare
Weight of Tare

Weight of Water

Weight of Dry Soeil

Water Content

Moisture content at 25 blow

LIQUID LIMIT (WT)
PLASTIC LIMIT (Wp)
PLASTICITY INDEX (Ip)
LIQUIDITY INDEX (I)
MOISTURE CONTENT

SAMPLE PREPARATION
Wet or Dry

Wet

(WD)
(W2)
(w3)
(Wa=W1-W2)
(W5=W2-W3)
(Wa/W5y*100

(W6)

(W7

(W8)
(WO=W6-W7)
W10=W7-W8)
(W9/W10)*100

Minus #40 Sicvcl
PLASTIC LIMIT DETERMINATION

LIQUID LIMIT DETER

MINATION

Yes

Weight of Wet Soil & Tare
Weight of Dry Soil & Tare
Weight of Tare

Weight of Water

Weight of Dry Soil

Water Content

25-35 20-30

15-25

NON PLASTIC

—I(yes or no)
NATURAL MOISTURE

32.24

29.42

14.06

2.82

15.36

18.16%

Blow

25

K - Value

1

DES

CRIPTION:

USCS

Dark Grayish Brown, SILTY SAND, trace gravel

SM l

60%

Moisture Content vs. N- Value

55%

50%

45%

40%

35%

30%

Moisture Content, %

25%

20%

5%

10%

10

25

N Valwe

100

TECH
DATE
CHECK
REYIEWY

CB

118/12

Dy

Golder Associates - Lansing, Michigan

AL
4

BH-7 23.5'-25.0'xls




ASTM GRAIN SIZE ANALYSIS

ASTM C117,C136, D421, D422, D1140 and D2217
PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-7
PROJECT NO. 123-38898 | SAMPLE TYPE JAR
SAMPLE DEPTH 2)1.5-25.0"
AS RECEIVED WATER CONTENT Hygroscoplc Moisture Wet Soil & Tare (gm) 25.57
For Sieve Sample Dry Soil & Tare (gm) 25.54
Wt. Wet Soil & Tare {gin) (W1 32.24 Tare Weight (gm) 14,10
Wt. Dry Soil & Tare (gm) (W2} 29.42 Moisture Content (%) 0.26
Weight of Tare (gm) (W3) i4.06 Total Weight of Sample Used For Sicve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gm)} (W4=W1-W2) 2.82 Weight + Tare, Befote Separating On The #4 Sieve (gm)|  425.74
Weight of Dry Soil (gm) (WS=W2-W3) 15.36 Tare Weight (gm)]  96.68
Moisture Content (%) (wawsyroo]  18.36% Total Weight (gm)| 32822 |[(W6)
Plus #4 Material Sleve (Wt+Tare)  ((Wt-Tare)yW6)*100)  %PASSING
TARE WEIGHT 12.0" 14.07 0.0 100.0 12.0" cobbles
3.0 14.07 0.0 100.0 .o coarse gravel
2.5 14.07 0.0 100.0 2.5 coarse gravel
2.0" 14.07 0.0 104.0 20" coarse gravel
1.8 14.07 0.0 100.0 1.58" coarse gravel
Lo" 14.07 0.0 100.6 Lo" coarse gravel
0.75" 14.07 0.0 100.0 0.78" fine gravel
0.50" 17.07 0.9 99.1 0.50" fine gravel
0.37%8" 19.27 1.6 98.4 0.375"  Ffine gravel
2} 25.78 3.6 96.4 H4 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity {assumed)
Weight of Sample Wet or Dry (gm) 61.80
Amount Dispersing Ageat {ml) 125.00 Calculaled Dry Wt. used in test (gm) 61.64
Typo Dispeision Device Mechanical Hydrometer Bulb Number 624378
Length of Dispersion Periad 1 Minute % Pass #d Sieve For Whole Sample 96.43
TARE WEIGHT HYDROMET'ER BACKSIKEYE (Percent Passing #10 - #ZUU Sieves)
Cumul Wt.
(Wt+Tare) Retained % PASSING
#10 31.33 1.16 94.6 #10 medium sand
20 33.64 347 91.0 #20 medium sand
o 36.10 593 87.2 #40 fine sand
4§60 51.01 20,84 63.8 #60 fine sand
#100 76.42 46.25 24.1 #100 fine sand
n00 78.67 48.50 20.6 #200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
7/19/2012 1:26 {min) R T K Ce C LENGTH A
192012 1:28 2.00 18,5 21.00 0.013 5.83 12.67 133 1.00
7192012 L3 5.00 17.0 21.00 0.013 5.83 11.17 13.5 1.00
71972012 1:41 15.00 16.0 21.00 0.013 5.83 10.17 13.7 1.00
71192012 1:56 30.00 15.5 21.00 0.013 5.83 .67 13.8 1.00
1972012 2:26 60.00 13.6 21.00 0.013 583 1.67 142 1.00
11912012 5:36 250.00 12.0 21,00 0.013 6.93 6.17 14.3 1.00
772012012 1:.26 1440.00 10.0 20.90 0.014 5.87 413 147 1.00
GRAIN SIZE PERCENTAGES
Particle Dismeter % PASSING [% COBBLES 0.00 Deseription]Dark Grayish Brown, SILTY SAND, trace gravel
0.0348 19.8 % COARSE GRAVEL 0.00
0.0221 17.5 % FINE GRAVEL 3.57 .57 USCS SM
00129 159 % COARSE SAND 1.81
0.0091 15.1 % MEDLUM SAND 1.46 - LL
0.0065 120 |%FINE SAND 66.60 75.88 - PL
0.0032 9.6 % FINES 20.55 - Pl TECH| (B
0.0014 6.5 % TOTAL SAMPLE 100.00 DATE} T/I8//2
CHECK i
REVIEW )
v
Golder Associates - Lansing, Michtgan BH-7 23.5-25.0'xs
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

1z 3 1" 75" BT ] "o #20 #40  #60 #100 #200
: i i Y |
T L

100 :7 + bt o —

80

\
80

\
70
. \
50

40 \
30 \

20 *
\.
10 T
g
0
1000 100 10 1 0.1 0.01 0.001
Grain size in millimeters
Coarsc | Fine Cor | Med | Fine SILT OR CLAY
Boulders | Cobbles GRAVEL SAND FINES
1.57 75.88 20.55
SAMPLE ID BH-7 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 23.5-25.0' PL -
DESCRIPTION|Dark Grayish Brown, SILTY SAND, trace gravel
USCS SM
Nipsco-MCGS TECH CB
123-88898 DATE]| 718412
CHECK
REVIEW]|.

v

Golder Assoclates - Lansing, Michigan BH-7 23.5'-25.0'xls



Template For Sand Grain-size and Perm

Global Information: PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-7
SAMPLE TYPE: {AR
SAMPLE DEPTH: 38.5'-40.0'

DESCRIPTION:{Pale Brown, POORLY GRADED SAND WITH

SILTY CLAY
uscs:[_SP-SC_|
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 38.91
Weight ol Dry Soil & Tare 3427
Weight of Tare 13.96
Weight of Water 4.64
Weight of Dry Soit 20.31
Water Content 22.85%
TITLE BLOCK: TECH CB
DATE 07/09/12
CHECK pfﬁ

REVIEW " WP



ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE

NIPSCO-MCGS ] SAMPLE ID BH-7
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 38.5'-40.0"
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 33.%4
Wt Wet Sail & Tare (gm) (wl) 38.91 Dry Soil & Tare (gm} 33.83
Wt Dry Soil & Tare (gm) (w2) 34.27 Tare Weight (gm) 14.16
Weight of Tare (gm) (w3) 13.96 Moisture Content (o) 0.56
Weight of Water {gm) (wi=wl-w2) 4.64 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil {gm) (wW5=w2-w3) 20.31 Weight Of Sample (gm) 341.37
Moisture Content (%) (wd/wS5)* 100 22.85 Tare Weight {gm) 96.52
(W6) Total Dry Weight (gm) 243 .49
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wi-Tare)  (%Retained) % PASS SIEVE
96.77 | +Tare {(wirevwé)* 100} (100-%ret)
KK 96,77 0.00 0.00 100.00 3.0" coarse grave|
2.5" 96.77 0.00 0,00 100.00 2.5" coarse pravel
2.0" 96.77 0.00 0.00 100.00 2.0 coarse gravel
1.5" 96.77 0.00 0.00 100.00 1.5" coarse gravel
1.0" 26.77 (.00 0.00 100.00 1.0" coarse gravel
0.75" 96.77 0.00 0.00 100.00 0.75" fine gravel
0.50" 96.77 0.00 0.00 100.00 0.50" fine gravel
0.375" 96.77 0.00 0.00 100.00 0.375" fine gravel
#4 96.77 0.00 0.00 100.00 #4 coarse sand
H10 97.06 (.29 0.12 99.88 #10 medium sand
#20 97.21 (.44 0.18 99.82 #20 medium sand
#40 98.12 1.35 0.55 99.45 #40 fine sand
#60 128.67 31.90 13.10 86.90 HED fing sand
#100 269.26 172.49 70.84 29.16 #100 fine sand
#200 323.76 226.99 93.22 6.78 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 0.00 trace 0t0 5% > 10% mostly medium (m) LL -
% C SAND 0.12 little 5t0 12% < 10% fine (c-m) PL -
% M SAND 0.44 some 12 to 30% < 10% coarse (n-f) PE -
% F SAND 92.67 and 30 to 50% < 10% coarse and fine {m) Gs -
% FINES 6.74 < 10% coarse and medium (f)
% TOTAL 100.00 > 10% equal amounts each {c-0)
DESCRIPTION |Pale Brown, POORLY GRADED SAND WITH SILTY
CLAY
UsCS se-sC_ | TECH CB
DATLE 7/9/2012
CHECK S
REVIEW R
7 1

Golder Associates - Lansing, Michigan

BH7..38.5'-40.0".xIsm
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

100 2y Sl g @IS M 10 | 820, 40 460 100, #200
% \\
80 \
70
60
50 \
40 \
30 \
20 \
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10 A
»
o
1000 100 10 1 01 0.01 0.001
Grain size in millimeters
% Passing
Coarse | Fine Cor | Med I Fine SILT OR CLAY
Boulders | Cobbles Gravel SAND FINES
0.00 000 | 000 012 | o044 | 92.67 6.78
SAMPLE ID BH-7 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 38.5-40.0¢° PI -
DESCRIPTION|ale Brown, POORLY GRADED SAND WITH SILTY CLAY
USCS SP-SC |
NIPSCO-MCGS TECH CB
123-88898 DATE] 7/9/2012

CHECK

¥5
REVIEW[ gst
L
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Template For Sand Grain-size and Perm

Global Information:

PROJECT NUMBER:
SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:
DESCRIPTION:

Uscs:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

PROJECT NAME:

NIPSCO-MCGS
123-88898
BH-8
JAR
1.0'-2.5'
Very pale brown, POORLY GRADED SAND WITH
SILTY CLAY, little gravel
S5P-SC* |
*Classified visually
Weight of Wet Soil & Tare 36.27
Weight of Dry Soil & Tare 34,32
Weight of Tare 14.28
Weight of Water 1.95
Weight of Dry Soil 20.04
Water Content 9.73%
TECH CB
DATE 07/09/12
CHECK T
REVIEW [T/
7




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS 1 SAMPLE ID BH-8
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 1.0'-2.5'
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture} Wet Soil & Tare (gm) 38.59
Wt Wet Soil & Tare (gm) (wl) 36,27 Dry Soil & Tare (gm) 38.32
Wt Dry Soil & Tare (gm) (w2) 34.32 Tare Weight (gm) 14.02
Weight of Tare (gm) (w3) 14.28 Moisture Content (%) 1.11
Weight of Water (g} (wid=w1-w2) 1.95 Total Weight OF Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) {wS=w2-w3) 20.04 Weight Of Sample (gm) 43592
Moisture Content (%) (wd/w5)* 100 9.73 Tare Weight (gm) 9647
(W6) Total Dry Weight {gn1) 335.72
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret {Wt-Tare)  {%Retained) % PASS SIEVE
96.54 | +Tare (i revw6)'100)  (100-Yret)
30" 96.54 0.00 0.00 100.00 30" coarse gravel
2.5" 96.54 0.00 0.00 100,00 2.5" coarse grave!
2.0" 96,54 0.00 0.00 100.00 2.0" coarse gravel
1.5" 96.54 0.00 0.00 100.00 1.5" coarse gravel
1.0" 96.54 0.00 0.00 100.00 1.0 coarse pravel
0.75" 96.54 0.00 0.00 100.00 0.75" fine pravel
0.50" 96.54 0.00 0.00 100.00 0.50" fine gravel
0.375" 104.95 8.41 2.51 9149 0.375" fine gravel
fi4 117.43 20.89 6.22 93.78 Ha coarse sand
#10 151.27 54.73 16.30 83.70 K10 mediwm sand
#20 195,56 99.02 29.49 70.51 #20 medium sand
#40 216.22 119.68 35.65 64.35 #40 fine sand
H60 312.04 215.50 64.19 35.81 #60 fine sand
#1100 390.89 294.35 37.68 1232 #100 fine sand
1200 396.94 300,40 89.48 10.52 K200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 6.22 trace 0to 5% > 10% mostly medium (m) LL -
% C SAND 10.08 little 510 12% < 10% fne {¢c-m) PL -
% M SAND 19.35 some 12 10 30% < 10% coarse (in-f) Pl -
% F SAND 53,83 and 30 to 50% < 10% coarse and fine (m) Gs -
% FINES 10.52 < §0% coarse and mediumn ()
% TOTAL 100.00 > 10% equal amounts each (c-N
DESCRIPTION |Very pale brown, POORLY GRADED SAND WITH SILTY
CLAY, little gravel
USCS SP-5C* TECH CB
DATE 7192012
CHECK ¥
REVIEW iRt
A

Golder Associates - Lansing, Michigan
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

v " 20 A 1ma?5" 3757 i#d L {10, #20, #40 #60, $100, 00
100 A2 « +! R T‘?
"~
q
=
g0 \\
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A
s
I
: \
G 40 \
30 \
20 \
10
0
1000 100 10 1 0.1 0.01 0.001
Grain size in millimeters
% Passing
Coarse | Fine Cor I Med l Fine SILT OR CLAY
Boulders | Cobbles Gravel SAND FINES
0.00 000 | 622 1008 | 1935 | 53.83 10,52
SAMPLE 1D BH-8 LL -
SAMPLE TYPE JAR PL R
SAMPLE DEPTH 1.0-2.5' Pl -
DESCRIPTION|Very pale brown, POORLY GRADED SAND WITI SILTY CLAY,
little gravel
USCS| sp-sc*
NIPSCO-MCGS TECH [ol3]
1231-88898 DATE| 7472012
CHECK| TA
REVIEW| "Z=F
7V

Golder Associates - Lansing, Michigan
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Template For Sand Grain-size and Perm

PROJECT NAME:
PROJECT NUMBER:

Global Information:

SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:

DESCRIPTION:

USCS:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

NIPSCO-MCGS

123-B8898

BH-8

BAG

8.5'-10.0'

Gray, POORLY GRADED SAND, trace fines, trace
organics

SP I

Weight of Wet Soil & Tare 40.26
Weight of Dry Soil & Tare 34.62
“Weight of Tare 15.87
Weight of Waler 5.64
Weight of Dry Soil 18.75
Water Content 30.08%

TECH CB

DATE 07/09/12

CHECK e
REVIEW EaT
/ L4



ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-8
PROJECT NO. 123-88898 SAMPLE TYPE BAG
REMARKS SAMPLE DEPTH 8.5'-10.0"
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisturc) Wet Soil & Tare (gn) 34.95
Wt Wet Soil & Tare (gm) (wl) 40.26 Dry Soil & Tare (gm} 34.82
Wt Dry Soil & Tare (gm} {(w2) 34.62 Tare Weight {(gm) 13.74
Weight of Tare (gn) {w3) 15.87 Moisture Content (%) 0.62
Weight of Water (gm) (wd=wl-w2) 5.64 Total Weight Of Sample Used For Sieve Carrecled For Hygroscopic Moisture
Weight of Dry Soil (gm) {(w5=w2-w3) 18.75 Weight Of Sample (gm) 376.23
Moisture Content (%) (wd/w5)*100 30.08 Tare Weight (gm) 96.60
(W6) Total Dry Weight {gm) 277.92
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare}  (%Relained) % PASS SIEVE
96.75 | +Tare ((wrevws100)  (100-%ret)
o 96.75 0.00 0.00 100.00 J.o" coarse gravel
2,5" 96.75 0.00 0.00 100.00 2,5" coarse gravel
2.0" 96.75 0.00 0.00 100.00 2.0" coarse gravel
1.5" 96.75 0.00 0.00 160.00 15" coarse gravel
1.0" 96.75 0.00 0.00 100.00 1.o" coarse gravel
0.75" 96.75 (.00 0.00 100.00 0.75" fine gravel
0.50" 96.75 0.00 0.00 100.00 0.50" fine gravel
0.375" 96.75 0.00 0.00 100.00 0.375" fine pravel
#a 96.75 0.00 0.00 100,00 #4 coarse sand
H10 91.06 0.31 0.11 99.89 #10 mediumn sand
#20 98.47 1.72 0.62 99.38 #20 medium sand
#40 107.02 10.27 3.70 96.30 #40 fine sand
H60 [70.33 73.58 2648 73.52 #60 fine sand
#100 345.83 249.08 29.62 10.38 #100 fine sand
#200 368.14 271.39 97.65 2.35 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 0,00 lrace 0to 5% > 10% mostly medium (m}) LL -
% C SAND 0.11 little 5t0 12% < 10% [line (c-m} PL -
% M SAND 3.58 somme 12 to 30% < 0% coarse (n-f) Pl -
% F SAND 93.36 and 30to 50% < 10% coarse and line {im) Gs -
% FINES 2.35 < 10% coarse and medium ()
% TOTAL 100.00 > 10% equal amnounts each (c-}
DESCRIPTION |Gray, POORLY GRADED SAND, trace fines, trace organics
USCS SP TECH CB
DATE 7/9/2012
CHECK ./,
REVIEW s,

Golder Associates - Lansing, Michigan

BH8..8.5'-10.0'
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

" L G 1n 75 L 375T L 10 H20,  F40 . WEO, #100,
100 12y releite—eid . 2 { 0100,
20 \\
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60
50
40
30 \
20 \
10 \
T
0 ™
1000 100 10 1 0.1 0.01 0.001
Grain size In millimeters
% Passing
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders |  Cobbles Gravel SAND FINES
0.00 000 | o000 011 | 358 | 93.96 235
SAMPLE ID BH-8 LL -
SAMPLE TYPE BAG PL -
SAMPLE DEPTH 8.5-10.0 Pl -
DESCRIPTION|Gray, POORLY GRADED SAND, trace fines, trace organics
USCS SP |
NIPSCO-MCGS TECH CB

123-88898

DATE| 79/2012

" CHECK[ Q. ¢¥.

REVIEW

Golder Associates - Lansing, Michigan
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav,

Global Information:

PROJECT NAME: Nipsco-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID; BH-3
SAMPLE TYPE: BAG
SAMPLE DEPTH: 13.5“15.0'

DESCRIPTION: [Black, SILTY SAND, trace gravel

uscs:l smM ]

AS-RECEIVED MOISTURE CONTENT. Weight of Wet Soil & Tare 38.12
Weight of Dry Soil & Tare 31.34
Weight of Tare 13.87
Weight of Water 68.78
Weight of Dry Soil 17.47
Water Content 38.81%
TITLE BLOCK: TECH CB

DATE 07/18/M12

CHECK ) I/ .

REVIEW NN

L

Golder Associates - Lansing, Michigan

BH-8 13.5-15.0'.xls



ATTERBERG LIMITS

ASTM D-4318

PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-8
PROJECT NUMBER 123-88898 SAMPLE TYPE BAG
SAMPLE DEPTH 13.5'-15.0'
SAMPLE PREPARATION
Wet or Dry Minus #40 Sieve Yos |(yes or no)
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (W1) Weight of Wet Soil & Tare 38.12
Weight of Dry Soil & Tare (W2) Weight of Dry Soil & Tare] 31.34
Weight of Tare (W3) Weight of Tare 13.87
Weight of Water {(W4=W1-W2) Weight of Water, 6,18
Weight of Dry Soil {(W5=W2-W3) Weight of Dry Soil 17.47
Water Content (W4/W5)¥100 Water Content| 38.81%
LIQUID LIMIT DETERMINATION
Range of Blows 25-35 20-30 15-25
Number of Blows
Weight of Wet Soil & Tare (W6) Blow 25
Weight of Dry Soil & Tare (W NON PLASTIC K - Value 1
Weight of Tare (W8)
Weight of Water (W9=W6-WT)
Weight of Dry Soil WI10=W17-W8)
Water Content (W9/W10)*100
Moisture content at 25 blow l:l
LIQUID LIMIT (W1) DESCRIPTION: |Black, SILTY SAND, trace gravel
PLASTIC LIMIT (Wp)
PLASTICITY INDEX (Ip)
LIQUIDITY INDEX (I) USCS SM
MOISTURE CONTENT
Moisture Content vs, N- Value
60%
55%
50%
. 45%
E’ 40%
3 3%
5 0%
S 25%
20%
15% TECH CB
10% " Py 700 DATE| 7182012
K Value CHECK
REVIEW
= 17

Golder Assoclates - Lansing, Michigan

BH-8 13.5-15.0'xls




ASTM GRAIN SIZE ANALYSIS
ASTM C117, C136, D421, D422, D1140 and D2217

PROJECT TITLE

Nipsco-MCGS ] SAMPLEID BH-8
PROJECT NO, 123-88898 | SAMPLE TYPE BAG
SAMPLE DEPTH 13.5-15.0'
AS RECEIVED WATER CONTENT Hygroscepie Moisture Wet Soil & Tare (gm) 36.36
For Sieve Sample Dry Soil & Tare (pm) 36.24
Wt. Wet Soil & Tare (gm) Wb 38.12 Tare Weight (gin) 14.16
Wi, Dry Soil & Tare (gm) (W2 31.34 Moisture Content (%) 0.54
Weight of Tare (gm) (W3) 13.87 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water (mn) (Wd=W1-W2) 6.78 Weight + Tare, Before S¢parating On The #4 Sieve (gm)]  479.06
Weight of Dry Seil (gm) wi=w2.wl 1747 Tare Weight (gm)]  96.86
Maisture Content (%) (warwsy100]  38.81% Total Weight (gm)]  380.14  |(W6)
Flus 74 Material Sieve (WisTae)  ((Wi-TarcyW6)*100)  %PASSING
TARE WEIGHT 120" 1392 00 T000 120" cobbles
.or 13.92 0.0 100.0 3.0t coarse gravel
2.5" 13.92 0.0 100.0 5" coarse gravel
2.0" 13.02 0.0 104).0 10" coarse gravel
L.5" 13.92 0.0 100.0 1.8% coarse gravel
.o 13.92 0.0 100.0 1.0" coarse gravel
0,75" 13.92 0.0 100.0 0.75"  fine gravel
0.50" 13.92 0.0 100.0 0.50"  fine gravel
0.375" 17.72 1.0 99.0 0.375"  fine gravel
Hd 17.72 1.0 99.0 #4 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet or Dry (gm) 5590
Amount Dispersing Agent {mi) 125,00 Caleulated Dry Wt. used in test {gm) 55.60
Type Dispersion Device Mechanical Hydrometer Bulb Number 624378
Length of Dispersion Pedod 1 Minute % Pass #4 Sieve For Whole Sample 99.00
TARE WEIGHT HYDRUMEITER BACKSIEVE (Percent Passing #10 - H20U Sieves)
Cuomyl Wt.
{Wt+Tare) Retained % PASSING
#10 30.54 0.05 98.9 H1o medium sand
#20 30.72 0.23 98.6 0 medium sand
#40 31.57 1.08 97.1 #40 fine sand
#50 36.12 5.63 89.0 460 fine sand
H100 56.68 26.19 T82.4 #100  fine send
200 61,92 31.43 43.0 #2200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.CCR. READING | EFFECTIVE
7/19/2012 2:23 (min) R T K Cc C LENGTH A
7/19/2012 225 2.00 78.5 21.00 0.013 5.83 2367 11.5 1.00
7/19/2012 2:28 5.00 24.5 21.00 0.013 5.83 18.67 124 1.00
/1972012 2:38 15.00 18.0 21.00 0.013 5.83 12.17 13.3 1.00
Ti19/2012 2:53 30.00° 13.75 21.00 0.013 583 792 14.2 1.00
71192012 3:23 60.00 10.25 21.00 0.013 5.83 442 14.7 £.00
7/19/2012 6:33 250.00 7.0 21.00 0.013 5.83 1.17 15.2 1.00
772012012 223 1440.00 7.0 20.90 0.014 5.87 1.13 15.2 1.00
GRAIN S1ZE PERCENTAGES
Particle Diameter % PASSING % COBBLES 0.00 DescriptieniBlack, SILTY SAND, trace gravel
0.0323 421 % COARSE GRAVEL 0.00
0.0212 132 4 FINE GRAVEL 1.00 1.00 USCS SM
00127 217 % COARSE SAND 0.09
0.0093 144 % MEDILM SAND 1.83 - LL
0.0067 19 % FINE SAND 54,04 55.97 - PL
0.0033 21 % FINES 43.0] - Pl TECH| (B
00014 2.0 % TOTAL SAMPLE 100.00 DATE| 7/18/2012

CHECK
REVIEW

Golder Assoclates - Lansing, Michigan
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

2 3" 2" 1" 75" 375" ¥4 #10 #20 ¥40  £60 #1000  #200
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1000 100 10 1 C.1 0.01 0.001
Grain size in millimeters
Coarse | Fine Cor | Med |  Fine SILT OR CLAY
Boulders Cobbles GRAVEL SAND FINES
1.00 55.97 43.03
SAMPLE ID BH-§ LL -
SAMPLE TYPE BAG PL -
SAMPLE DEPTH 13,5-15.0' Pl -
DESCRIPTION|Black, SILTY SAND, trace gravel
USCS SM I
Nipseo-MCGS TECH CB
123-88898 DATE| 7/18/2012

CHECK| ¥5,4 .~

Golder Assoclates - Lansing, Michigan
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information: PROJECT NAME; Nipsco-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-8
SAMPLE TYPE: BAG
SAMPLE DEPTH: 23.5-25.0'

DESCRIPTION: | Yellow, POORLY GRADED SAND, trace gravel, trace fines

USCs: SP |

AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 35.18
Weight of Dry Soil & Tare 31.75
Weight of Tare 13.90
Weight of Water 3.43
Weight of Dry Soil 17.85
Water Content 19.22%

TITLE BLOCK; TECH cB
DATE 07/0912
CHECK 4G
REVIEW _ [Zss

Golder Associates - Lansing, Michigan

BH-8 23.5'-25.0'xls



ASTM GRAIN SI1ZE ANALYSIS

ASTM CI117, C136, D421, D422, D1140 and D2217

PROJECT TITLE Nipseo-MCGS | SAMPLE 1D BH-8
PROJECT NO. 123-88893 | SAMPLE TYPE BAG
SAMPLE DEPTH 23.5'25.0¢
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gm) 27.39
For Sieve Sample Dry Soil & Tare (gm} 27.39
Wi. Wet Soil & Tare (gm) (W1} 35.18 Tare Weight (gm) 14.27
Wt. Dry Soil & Tarc (gm) (W2) 31.75 Moisture Content (%) 0.00
Weight of Tare (gm) {W3) 13.90 Total Weight of Samiple Used For Sicve Analysis Corrected For Hygroseopie Moisture
Weight of Water {gm) (WA=W1.W2) 3.43 Weight + Tare, Before Separaling On The #4 Sieve (gm)]  465.17
Weight of Dry Soil (gm} (W5=W2-W3) 17.85 Tare Weight (gm)]  95.54
Maisture Content (%) (warws00]  19.22% Total Weight (gm)]  369.63  |(We)
Plus #4 Material Sieve (WHTare)  (((Wt-Tare)W6)*100)  %IPASSING
TARE WEIGHT 128" 13.61 0.0 100.0 §2.0"  cobbles
3.0" 13.61 0.0 100.0 30" coarse gravel
2.5" 13.81 0.0 100.0 2.5" coarse gravel
2.0 13.61 0.0 100.0 2.0 coarse gravel
L.5" 13.61 0.0 100.0 L.5" coarse gravel
Lo" 13.61 0.0 100.0 Lo" coarse gravel
0.75" 13.61 0.0 100.0 0.75"  fine gravel
0.50" 13.61 0.0 100.0 0.50"  fine gravel
0.375" 13.61 0.0 100.0 0.375"  fine gravel
#i4 14,70 03 99.7 4 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet or Dry (gm) 53.12
Amount Dispersing Agent {ml} 125.00 Calculated Dry W. used in test {@mn) 53.12
Type Dispersion Device Mechanical Hydrometer Bulh Number 624378
Lengih of Dispersion Period 1 Minute % Pass #4 Sieve For Whole Sample 99.71
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumul Wt.
(Wt+Tare) Retained % PASSING
#10 31.62 0.94 97.9 #10 medium sand
#20 33.52 2.84 94.4 #20 wnedium sand
H40 38.42 7.74 85.2 #40 fine sand
60 58.55 21.87 474 60 fine sand
H100 7743 46.75 12.0 #100 fine sand
4200 §2.42 51.74 2.6 #1200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
719/2012 1:28 (min) R T K Cc C LENGTH A
71912012 1:30 2.00 8.5 21.00 0.013 5.83 0.67 15.3 1.00
7419/2012 1:33 5.00 6.0 21.00 0.013 5.83 0.17 153 1.00
719/2012 1:43 15.00 6.0 21.00 0.013 5.83 0.17 153 1.00
7/19/2012 1:58 30.00 6.0 21.00 0.013 5.83 0.17 153 .00
741912012 2:28 60.00 5.5 21.00 0.013 5.83 -0.33 15.5 1.00
7/19/2012 5:38 250.00 5.25 21.00 0.013 5.83 -0.58 15.5 1.00
772012012 1;28 1440,00 50 20.90 0.014 5.87 -0.87 15.5 1.00
GRAIN SIZE PERCENTAGES
Panlicle Diameter % PASSING |% COBBLES 0.00 Deseription|Yellow, POORLY GRADED SAND, trace gravel,
0.0373 13 % COARSE GRAVEL 0.00 trace fines
0.0236 0.3 % FINE GRAVEL 0.29 0.29 USCS sp |
00136 03 % COARSE SAND 1.76
0.0096 03 % MEDIUM SAND 12.76 - LL
0.0069 0.6 % FINE SAND 82,59 97.11 - PL
0.0034 -1 % FINES 2.39 - P1 TECH CB
0.0014 -6 % TOTAL SAAMPLE 100.00 DATE| 7/9/2012
CHECK[ 825
REVIEWY| /= <=
17 f
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD STEVE OPENING SIZES
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Grain size in millimeters
Coarse | Fine Cor | Med |  Fine SILT OR CLAY
Boulders | Cobbles GRAVEL SAND FINES
0.29 07.11 2.59
SAMPLE ID BH-8 LL -
SAMPLE TYPE BAG PL -
SAMPLE DEPTH 23.5-25.00 Pl -
DESCRIPTION|Yellow, POORLY GRADED SAND, trace gravel, trace lines
USCS Sr ]
Nipsco-MCGS TECH CB
123-88898 DATE| 7/9i2012
CHECK|12rS
REVIEW[ 557
7
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information:

PROJECT NAME:
PROJECT NUMBER:

SAMPLE ID:
SAMPLE TYPE:;
SAMPLE DEPTH:
DESCRIPTION:

USCS;

AS-RECEIVED MOISTURE CONTENT;

TITLE BLOCK:

Golder Associates - Lansing, Michigan

Nipsco-MCGS

123-88898

BH-8

BAG

28.5'-30.0'

Light brownish gray, SILTY CLAYEY SAND, trace gravel
SC-SM I
Weight of Wet Soil & Tare 35.10
1.8 31.80
13,72 13.72
Weight of Water 3.30
Weight of Dry Soil 18.08
Water Content 18.25%
TECH CB
DATE 07/09/12
CHECK 7
REVIEW ==

BH-8 28.5-30.0' xls



ASTM GRAIN SIZE ANALYSIS
ASTM CI117, C136, D421, D422, D1140¢ and D2217

PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-8
PROJECT NO. 123-88898 | SAMPLE TYPE BAG
SAMPLE DEPTH 28.5"-30.0
ASRECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gim) 3371
For Sicve Sample Dry Soi! & Tare (gm) 33.62
Wt. Wel Soil & Tare {gin) (W1) 35.10 Tare Weight (gm) 15.86
Wt. Dry Soil & Tare (gin) (W2y 31.80 Moisture Content (%) 0.51
Weight of Tare {gm) {w3) 13.72 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gm) (Wé=W1-W2) 3.30 Weight + Tare, Before Separating On The #4 Sieve (gm)| 581.25
Weight of Dry Scil (gm} cws=w2-wn|  18.08 Tare Weight (zm)]  95.48
Moisture Content (%) (wWarwsprlool 18.25% Total Weight (zm)]  483.32  [(W6)
Plus #4 Material Sieve (Wi+Tare)  (((WtTareW6)*100)  %PASSING
TARE WEIGHT 120" T3.92 0.0 100.0 120" cobbles
3.0 13.92 0.0 100.0 3.0 coarse gravel
25" 13.92 0.0 100.0 2.5" coarse gravel
20" 13.92 0.0 100.0 2.0" coarse pravel
1.5" 13.92 0.0 100.0 1.5" coarse gravel
Lo 13.92 0.0 100.0 10" coarse gravel
0.75" 13.92 0.0 100.0 0.75" fine gravel
0.50" 13.92 0.0 100.0 0.50" fina gravel
0.375" 13.92 0.0 100.0 0.375" fine gravel
H4 15.06 0.2 998 H4 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet or Dey (gin) 53.58
Amount Dispersing Agent (ml} 125.00 Calculated Dry Wt. used in fest (gm) 53.31
Type Dispersion Device Mechanical Hydrometer Bulb Number 624378
Length of Dispersion Period 1 Minute % Pass #4 Sicve For Whale Sample 59.76
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumul Wt.
(Wt+Tate) Retained % PASSING
#10 27,98 0.00 99.8 410 medium sand
#20 28,13 0,15 99.5 H20 medium sand
H40 28.50 0.52 28.8 #d0 fine sand
60 35.70 7.72 85.3 #50 fine sand
#100 55.36 27.38 48.5 5100 fine sand
#1200 62.18 34.20 358 #200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
71972012 213 {min) R T K Ce C LENGTH A
7/19/2012 2:15 2.00 235 21.00 0.013 5.83 17.67 12.5 1.00
7/19/2012 2:18 5.00 20.0 21.00 0.013 5.83 14.17 13.0 1.00
7/19/2012 2:28 15.00 17.0 21.00 0.013 5.83 1117 13.5 1.00
71912012 2:43 30.00 16.0 21.00 0.013 583 10.17 13.7 1.00
7/19/2012 313 60.00 14.75 21.00 0.013 5.83 8.92 14.0 1.00
711972012 6:23 250.00 12.5 21.00 0.013 583 6.67 14.3 1.00
7/20/2012 2:13 1440.00 10.5 20.90 0.014 5.87 4.63 14.7 1.00
GRAIN SIZE PERCENTAGES
Particle Diamieter % PASSING [% COBBLES 0.00 Description|Light brownish gray, SILTY CLAYEY SAND,
0.0337 131 % COARSE GRAVEL 0.00 trace gravel
0.0217 26.5 % FINE GRAVEL 0.24 0.24 USCS| SC-8M
0.0128 209 % COARSE SAND 0.00
0.0091 19.0 %5 MEDIUM SAND 0.97 - LL
0.0065 16.7 % FINE SAKD 63.03 04.00 - PL
0.0032 12.5 % FINES 3576 - Pl TECH CB
0.0014 8.7 % TOTAL SAMPLE 100.00 DATE| 7/9/2012
CIIECK] *
REVIEW| 2757
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarse | Fine Cor | Med [ Fine SILT QR CLAY
Boulders Cobbles GRAVEL SAND FINES
0.24 64.00 35.76
SAMPLE ID BH-8 LL -
SAMPLE TYPE BAG PL -
SAMPLE DEPTH 28.5'-30.0 Pl -
DESCRIPTION|Light brownish gray, SILTY CLAYEY SAND, trace gravel
USCSj SC-8M l
Nipsco-MCGS TECH CB
123-88898 DATE} /912012

CHECK

s
REVIEW| /7<57~1
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information:

PROJECT NAME: Nipsco-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-9
SAMPLE TYPE: BAG
SAMPLE DEPTH: 1.0'2.8'

DESCRIPTION:[Black, POORLY GRADED SAND WITH SILT, trace gravel

uscs:|_sPsm_]
AS-RECEIVED MOISTURE CONTENT.: Weight of Wet Soil & Tare 22.44
Weight of Dry Soil & Tare 21.73
Weight of Tare 14.15
Weight of Water 0.71
Weight of Dry Soil 7.58
Water Content 9.37%
TITLE BLOCK: TECH cw
DATE 07/0912
CHECK +<
REVIEW i
N7

Golder Associates - Lansing, Michigan
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ASTM GRAIN SIZE ANALYSIS
ASTM Cl117, C136, D421, D422, D1140 and D2217

PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-9
PROJECT NO. 123-83898 | SAMPLE TYPE BAG
SAMPLE DEPTH 1.0-2.5
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gm) 27.60
For Sieve Sample Dry Soil & Tare (g) 27.57
‘Wi, Wet Soil & Tare (gm) (W1) 22.44 Tare Weight (gm) 13.98
Wi, Dry Soil & Tare (gm) w2yl 21.73 Moisture Content (%) 0.22
Weight of Tare (gn) (W3) 14.15 ‘Total Weight of Sample Used For Sieve Analysis Correecied For Hygroscopic Moisture
Weight of Water (gm) (Wd=W1-W2) 0.71 Weight + Tare, Before Scparating On The #4 Sieve (gm)|  446.56
Weight of Dry Soit (gm}) (W5=W2-W3) 7.58 Tare Weight (gm)] 188.99
Moisture Content (%) {W4/W5)* 100 9.371% Total Weight (gn)]  257.00 |[(Wé6)
Plus #4 Materinl Sieve (Wt+Tars)  ((Wi-TareyW6)*100) % PASSING
TARE WEIGHT 12.0" 11.33 0.0 100.0 120"  cobbles
340" 11.33 0.0 1000 o coarse gravel
2.5" 11.33 0.0 £00.0 25" coarse gravel
2.07 11.33 0.0 100.0 2.0" coarse gravel
15" 11.33 0.0 100.0 1.5" coarse gravel
L.o" 11.33 0.0 100.0 1.0" coarse gravel
075" 11.33 0.0 100.0 0.75" fine gravel
a.50" 11.33 0.0 100.0 0.50" fine gravel
0.375" 11.33 0.0 100.0 0.375"  (ine gravel
#4 11.97 02 998 W4 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wel or Dry (grm) 58.69
Amount Dispersing Agent (ml) 123.00 Calculated Dry W1, used in test {gm) 58.56
Type Dispersion Device Mechanical Hydrometer Bulb Number 624378
Length of Dispersion Periad 1 Minute % Pass #4 Sieve For Whole Sample 99.75
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumul Wt.
(Wt+Tare) Relained % PASSING
#10 31.09 0.26 99.3 #10 medium sand
#20 3163 0.80 98.4 H20 mediwn sand
#40 33.32 2.49 95.5 #40 fine sand
H#60 47.30 16.47 71.7 H60 fine sand
#100 8§2.26 51.43 12,1 4100 fine sand
H200 83.98 33.15 9.2 #1200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
711912012 2:21 {min) R T K Cc C LENGTH A
7972012 2:23 2.00 11.5 21.00 0,013 5.83 5.67 14.5 1.00
79712012 226 5.00 10.5 21.00 0.013 5.83 4.67 i4.7 1.00
7419/2012 2:36 15.00 10.0 21.00 0.013 5.83 4.17 14.7 1.00
7/19/2012 2:51 30.00 9.0 21.00 0.013 5.83 317 14.8 1.00
7/19/2012 321 60.00 7.75 21.00 0.013 5.83 1.92 152 1.00
7/19/2012 6:31 250.00 6.5 21.00 0.013 5.83 0.67 153 1.00
7/2002012 2:21 1440.00 6.0 20.90 0.014 5.87 0.13 15.3 1.00
GRAIN SIZE PERCENTAGES
Parlicie Diameter % PASSING |% coBDLES 0.00 Description|Black, POORLY GRADED SAND WITH SILT,
00363 9.7 % COARSE GRAVEL (.00 trace gravel
00231 7.9 % FINE GRAVEL 0.25 0,25 USCS| sP-sM |
00133 7.1 % COARSE SAND 0.44
0.0095 5. % MEDIUM SAND 3.80 LL
0.0068 13 % FINE SAND 86.29 90.53 PL
0.0033 kA % FINES 9.22 - Pl TECKH| CW
0.0014 0.2 % TOTAL SAMPLE 100.00 DATE| 7/9/2012
CHECK[ & S
REVIEW| fFo7 |
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarse | Fine |  Fine SILT OR CLAY
Boulders Cohbles GRAVEL SAND FINES
0.25 90.53 9.22
SAMPLE ID BH-9 LL -
SAMPLE TYPE BAG PL -
SAMPLE DEPTH 1.0'-2.5' Pl -
DESCRIPTION|Black, POORLY GRADED SAND WITH SILT, trace gravel
USCS SP-SM |
Nipsco-MCGS cw
123-88898 7/9/2012

REVIEW

Wriva

Golder Associates - Lansing, Michigan
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information:; PROJECT NAME: Nipsco-MCGS
PROJECT NUMBER: 123-88808
SAMPLE |D: BH-9
SAMPLE TYPE: BAG
SAMPLE DEPTH: 8.5-10.0
DESCRIPTION: |Black, POORLY GRADED SAND WITH SILTY, little
gravel CLAY
USCS:| SP-SC* ]
* Classified visually
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 61.92
Weight of Dry Soil & Tare 53.10
Weight of Tare 14.22
Weight of Water 8.82
Weight of Dry Soil 38.88
Water Content 22.69%
TITLE BLOCK: TECH CB
DATE| 071912
CHECK 7.7
REVIEW] ' 3<.+

Golder Associates - Lansing, Michigan BH9..8.56-10.0.xls



ASTM GRA

IN SIZE ANALYSIS

ASTM C117, C136, D421, D422, D1140 and D2217

PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-9
PROJECT NO. 123-88898 | SAMPLE TYPE BAG
SAMPLE DEPTH 8.5-10.0
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wel Soil & Tare (gm) 2572
For Sieve Sample Dry Soil & Tare (g} 25.70
Wwt. Wet Soil & Tare (gin} (W1) 61,92 Tare Weight {pm) 13.75
Wt. Dy Soil & Tare (gm) (W2) 53.10 Moisture Content {%) 0.17
Weight of Tare (gm) (W3) 14.22 Total Weight of Samplc Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water (i) (Wi=W1-W2) 8.82 Weight + Tare, Before Separating On The #4 Sieve (gm)| 597.80
Weight of Dry Soil (gm) {W5=W2.W3) 38.88 Tare Weight (gm)] 18B.36
Maoisture Content (%) (W4/WS)*100] 22.69% Total Weight (gm)| 408.86  |(w6)
Plus #4 Material Sieve (Wt+Tare}  (((Wi-Tare)¥ W6 100)  %PASSING
TARE WEIGHT 12.0" 14.08 0.0 100.0 12,¢" cabbles
3.0% 14.08 0.0 100.0 3.0 coarse gravel
2.5" 14.08 0.0 100.0 2.5" coarse gravel
2.0" 14.08 0.0 100.0 20" coarse gravel
L.5" 14.08 0.0 100.0 1.5" coarse gravel
L.o" 14.08 0.0 100.0 Lo coarse gravel
0.75% 31.23 42 95.8 0.75" fine gravel
0.50" 37.87 5.8 94.2 050" fine gravel
0.375" 37.87 5.8 94.2 0.378"  fine gravel
H4 42 57 7.0 93.0 #4 coarse sand
HYPROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet or Dry (gim) 5357
Ainount Dispersing Apent {ml) 125.00 Calculated Dry W1. used in test {gin) 53,48
Type Dispersion Device Mechanical Hydroineter Bulb Number 624378
Length of Dispersion Period 1 Minute % Pass #4 Sieve For Whole Sample 93.03
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing H10 - #200 Sieves)
Cuimul Wt.
(Wt+Tare) Retained % PASSING
#10 20.43 141 90.6 #10 medium sand
#20 30.22 2,20 §9.2 #20 medium sand
#40 32.80 4.78 84.7 #40 fine sand
#60 43.85 15.83 65.5 H60 fine sand
#100 74.32 46,30 12.5 #100 fine sand
#200 77.13 49.11 7.6 H200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
711912012 13:30 {min) R T K Ce C LENGTH A
192012 13:32 2.00 10.5 21.00 0.013 5.83 4.67 14,7 1.00
71972012 13:35 5.00 10.0 21.00 0.013 5.83 4,17 14,7 1.00
7/19/2012 13:45 15.00 9.3 21.00 0.013 5.83 3.42 14.8 £.00
7419/2012 14:00 30.00 8.5 21.00 0.013 5.83 2.67 15.0 1.00
7/19/2012 14;30 60.00 7.5 21.00 0.013 583 1.67 152 1.00
741942012 17:40 250.00 6.5 21.00 0.013 5.83 0.67 15.3 1.00
7/20/2012 13:30 1440.00 6.0 20.90 0.014 5.87 0.13 15.3 1.00
GRAIN SIZE PERCENTAGES
Particle Dismeler % PASSING [% coBniEs 0.00 Description|Black, POORLY GRADED SAND WITH SILTY,
0.0365 %1 25 COARSE GRAVEL 4.19 little gravel CLAY
0.0231 7.3 % FINE GRAVEL 2.77 6.97 USCS| SP-8C* !
0.0134 59 % COARSE SANT) 245
0.0095 4.6 % MEDIUM SAND 5.86 - LL
0.0068 29 % FINE SAND 77.11 85.43 - PL
00033 12 % FINES 7.60 - PI TECH CB
0.0014 0.2 % TOTAL SAMPLE 100.00 DATE] 7/19/2012
Cneck| 2 An
REVIEW| " Zs5
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters

Coarse | Fine Cor | Med |  Fine SILT OR CLAY
Boulders Cobbles GRAVEL SAND FINES
6.97 85.43 7.60
SAMPLE ID BH-9 LL -
SAMPLE TYPE BAG PL .
SAMPLE DEPTH 8.5-10.0 Pl -

DESCRIPTION|Black, POORLY GRADED SAND WITH SILTY, little gravel CLAY

USCS| sp-sC* |
Nipsco-MCGS TECH CB
123-88898 DATE] 711972012
CHECK 3
REYIEW 5 f 2
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

PROJECT NAME:
PROJECT NUMBER:

Giobal Information:

SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:
DESCRIPTION:

USCs:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

Nipsco-MCGS

123-88008

BH-9

BAG

28.6-30.0'

Olive Gray, POORLY GRADED SAND WITH SILT, trace

gravel

SP-SM

Weight of Wet Soil & Tare 21.89
Weight of Dry Soil & Tare 20.56
Weight of Tare 13.80
Weight of Water 1.33
Weight of Dry Soil 6,76
Water Content 18.67%

TECH CB

DATE 07/25/12

CHECK %i %7/4
REVIEW )
v
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ASTM GRAIN SIZE ANALYSIS

ASTM Cl117, C136, D421, D422, D1140 and D2217

REVIEW

PROJECT TITLE Nipsco-MCGS | SAMPLE 1D BH-9
PROJECT NO. 123-83898 [ SAMPLE TYPE BAG
SAMPLE DEPTH 28.5'-30.0'
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gm) 3712
For Sieve Sample Dry $oil & Tare (gm) 37.09
Wt. Wet Soil & Tare (gm) W 21.89 Tare Weight (gm) 14.07
Wt. Dry Soil & Tare (gin) (W2) 20.56 Moisture Content (%) 0.13
Weight of Tare (g} (W3) 13.80 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Molsture
Weight of Water {gm) (Wa=W1-W2) 1.33 Weight + Tare, Before Separating On The #4 Sieve (pm)| 281.90
Weight of Dry Soil (gm) (W5=W2.W3) 6.76 Tare Weight (gm)|  185.69
Moisture Content {%) (Warwsy 100l 19.67% Total Weight (gm)]  96.08  |(W6)
Plus #4 Material Sieve (WttTare)  (((Wi-Tace¥WE)*100)  %4PASSING
TARE WEIGHT 12.0¢ EX [ 00 T00.0 120" cobbles
o 14.16 0.0 100.0 3.o" coarse gravel
2.5 14.16 0.0 100.0 2.5" coarse gravel
2.0 14.16 0.0 100.0 20" coarse gravel
15" 14.18 0.0 100.0 Ls" coarse gravel
Lo 1416 0.0 100.0 Lo" coarse gravel
0.75% 14.16 0.0 100.0 0.75" fine gravel
0.50" 14.16 0.0 100.0 0.50" fine gravel
0.375" 14.16 0.0 100.0 0.375"  fine pravel
#4 16.18 [ 98.9 #4 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)| 265 |
Weight of Sample Wet or Dry (gin} 55,38
Amount Dispersing Agent (ml) 125.00 Caleulated Dry Wt. used in fest (gm) 5531
Type Dispersion Device Mechanical Hydrometer Bulb Number 624378
Length of Dispersion Period 1 Minute % Pass #4 Steve For Whole Sample 98.94
TARL WEIGHT HYDRUOMETER BAUKSIEYE (Percent Passing #10 - #1200 Sieves)
Cumul Wt
{Wt+Tare) Retained % PASSING
410 31.26 0.81 97.5 ¥1o medium sand
(3113 31.68 1.23 96.7 20 tnedivm sand
Hi0 32.63 2.18 95.0 w40 fine send
#60 40.28 9.83 814 6o fine sand
#100 69.70 39.25 28.7 #100 fine sand
#2100 §0.10 49.65 10.1 #200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
7/26/2012 1:45 {min) R T K Cec C LENGTH A
71262012 1:47 2.00 10.5 20.70 0.014 593 4.57 14.7 1.00
12612012 1:50 5.00 9.0 20.70 0.014 5.93 .07 14.8 1.00
712642012 2:00 15.00 8.5 20,70 0.014 5.83 257 15.0 1.00
7126/2012 215 30.00 8.0 20.70 0.014 5.63 2.07 15.0 1.00
7726/2012 2:37 72.00 7.5 20.70 0.014 593 1.57 15.2 1.00
7/26/2012 5.55 250.00 7.0 21.20 0.013 577 1.23 15.2 1.00
77212012 1:.45 1440,00 7.0 20.70 0.014 5.93 1.07 152 1.00
GRAIN SIZE PERCENTAGES
Particlc Diameter % PASSING [ COBDLES 0.00 Description |Olive Gray, POORLY GRADED SAND WITH
0.0370 82 % COARSE GRAVEL 0.00 SILT, trace pravel
0.0235 5.5 % FINE GRAVEL 1.06 1.06 USCS| sp-sM |
0.0137 46 % COARSE SAND 145
0.0097 3.7 % MEDIUM SAND 2.45 - LL
0.0063 28 % FINE SAND §4.92 §8.82 - PL
0.0033 22 % FINES 10.12 - Pl TECH| CB
0.0014 L9 % TOTAL SAMPLE 100.00 DATE| 7/25/2012
CHECK
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarse | Fine Cor |  Med [ Fine SILT OR CLAY
Boulders | Cobbles GRAVEL SAND FINES
1.06 88.82 10.12
SAMPLE ID BH-9 LL -
SAMPLE TYPE BAG PL -
SAMPLE DEPTH 28.5'-30.0' P1 -
DESCRIPTION]Olive Gray, POORLY GRADED SAND WITH SILT, trace gravel
USCS SP-5M |
Nipsco-MCGS TECH| CB
123-88898 DATE| 7/25/2012
CHECK| | s/,
REVIEW
N/
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information:

PRCOJECT NAME: Nipsco-MCGS
PROJECT NUMBER: 123-88898
SAMPLE |D: BH-9
SAMPLE TYPE: BAG
SAMPLE DEPTH: 38.5'-40.0"

DESCRIPTION: |Grayish brown, SILTY CLAYEY SAND, trace gravel

USCS:| SC-SM |

AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 54.77
Weight of Dry Soil & Tare 48,13
Weight of Tare 14,20
Weight of Water 6.64
Weight of Dry Soil 33.93
Water Content 19.57%

TITLE BLOCK: TECH CB
DATE 07/09/12
CHECK 4Z >
REVIEW <V

Golder Associates - Lansing, Michigan
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ASTM GRAIN SIZE ANALYSIS
ASTM C117, C136, D421, D422, D1140 and D2217

PROJECT TITLE Nipsco-MCGS i SAMPLE 1D BH-9
PROIJECT NO. 123-88898 l SAMPLE TYPE BAG
SAMPLLE DEPTH 38.5"-40.0'
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare {gm) 27.16
For Sicve Sample Dry Soil & Tare (gm) 27.13
W1, Wet Soil & Tare (gm) {W1) 54.77 Tare Weight {gin) 14.02
W1 Dry Soil & Tare (gin) {(W2) 48.13 Moisture Content (%6} 0.23
Weight of Tare (gm) (W1 14,20 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gin) (Wa=W1-W2) 6.64 Weight + Tare, Before Separating On The #4 Sieve (gm)|  597.28
Weight of Dry Soil (gm) (W5=W2-W3) 33.93 Tare Weight (gm)] 184.96
Mossture Content (%) (WarWsy o0l 19.57% Total Weight (gm)]  411.38  [(we)
Plus #4 Material Sieve {WttTare)  {((Wi-Tare¥W6)*100)  %PASSING
TARE WEIGHT 120" 0.00 0.0 £00.0 120" cobbles
3.0" 0.00 0.0 100.0 3.0 coarse gravel
2.5" 0.00 0.0 100.0 25" coarse gravel
2.0" (.00 0.0 100.0 20" coatse gravel
L5" 0.00 0.0 100.0 L5" coarse gravel
Lo 0.00 0.0 100.0 Lo” coarse gravel
0.75" 0.00 0.0 100.0 0.75"  fine gravel
0.50" 0.00 0.0 1060.0 0.50" fine gravel
0.375" 0.00 0.0 100.0 0.378"  fine gravel
4 0.00 0.0 100.0 H4 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet or Dry {(gm) 58.58
Amount Dispersing Agent {ml} 125.00 Caleulated Dry WU, used in test (gm) 58.45
Type Dispersion Device Mechanical Hydrometer Bulb Number 624378
Length of Dispersion Period 1 Minute % Pass #4 Sieve For Whole Sample 100.00
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumul Wt.
(Wt+Tare) Retained % PASSING
#10 28,50 .04 99.9 #10 mediwm sand
#20 28.69 0.23 99.6 20 medium sand
#40 29.01 0.55 99.1 #40 fine sand
H60 31.32 2.86 95.1 560 fine sand
#100 5212 23.66 59.5 #100 fine sand
#200 68.94 40.48 30.7 #2100 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
7/19/2012 211 (min) R T K Cc C LENGTH A
7A192012 2:13 2.00 19.0 21.00 0.013 5.83 13.17 132 1.00
71972012 2:16 5.00 16.5 21.00 0.013 5.83 10.67 13.7 1.00
74192012 2:26 15.00 14.0 21.00 0.013 5.83 8.17 14.0 1.00
1972012 2:41 30.00 12.75 21.00 0.013 5.83 692 14.3 1.00
192012 311 60.00 11.5 21.00 0.012 5.83 5.67 14.5 1.00
7192012 6:21 250.00 10.0 21.00 0.013 5.83 417 14.7 1.00
7/20/2012 2:11 1440.00 9.0 20.90 0.014 5.87 3.13 t4.8 1.00
GRAIN SIZE PERCENTAGES
Particle Diameter % PASSING [% copBLES 0.00 Description|Grayish brown, SILTY CLAYEY SAND, trace
0.0346 225 % COARSE GRAVEL 0.00 gravel
0.0223 18.3 % FINE GRAVEL 0.00 0.00 USCS] SC-SM
0.0130 14.0 % COARSE SAND 0.07
0.0093 11.8 % MEDIUM SAND 0.87 - LL
0.0066 9.7 9 FINE SAND 68.32 69.26 - PL
00033 7.1 % FINES 30.74 Pl TECH CB
00014 5.4 % TOTAL SAMPLE 100.00 DATE| 7/9/2012
CUECK| 7= J
REVIEW _%'_
Golder Associates - Lansing, Michigan BH-9 38.5'-40.0"xIs



PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarse | Fine Cor | Med |  Fine SILT OR CLAY
Boulders | Cobbles GRAVEL SAND FINES
0.00 659.26 30.74
SAMPLE ID BH-9 LL -
SAMPLE TYPE BAG PL -
SAMPLE DEPTH 38.5'-40.0' Pl -
DESCRIPTION [Grayish brown, SILTY CLAYEY SAND, trace gravel
USCS SC-5M |
Nipsco-MCGS TECH CB
123-88898 DATE| 7/9/2012
CHECK| 275
REVIEW]| <7
7 14

Golder Associates - Lansing, Michigan BH-8 38.5'-40.0'.xIs




Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information:

PROJECT NUMBER:
SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:
DESCRIPTION:

UsCs:

AS-RECEIVED MOISTURE CONTENT.

TITLE BLOCK:

Golder Associates - Lansing, Michigan

PROJECT NAME:

Nipsco-MCGS

123-69898

BH-B

BAG

48.5'-50.0¢

Light Olive Brown, SILTY SAND,

SM |
Weight of Wet Soit & Tare 72.02
Weight of Dry Soil & Tare 61.35
Weipht of Tare 14.01
Weight of Water 10.687
Weight of Dry Soil 47.34
Water Content 22.54%
TECH cB
DATE 07/25/12
CHECK
REVIEW|
~ U

BH-9 48.5-50.0".xls



ASTM GRAIN SIZE ANALYSIS

ASTM C117, C136, D421, D422, D1140 and D2217

PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-9
PROJECT NO. 123-88898 | SAMPLE TYPE BAG
SAMPLE DEPTH 43.5-50.0°
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gn) 46,18
For Sieve Sample Dwy Soil & Tare (gm) 46.15
Wi. Wet Soil & Tare (pn) (W) 72.02 Tare Weight (gm) 15.86
Wt, Dry Soil & Tare (gm) (W2) 61.35 Moisture Conlent (%) 0.10
Weight of Tare (gm) (W3) 14,01 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Molsture
Weight of Waler (gm) {W4=W1-W2)| 10,67 Weight + Tare, Before Separating On The #4 Sieve (gm)| 597.83
Weight of Dry Soil (gn) (WS=W2-W3) 47.34 Tare Weight (gm)| 231.17
Moisture Cantent (%) (Waws*100|  22.54% Total Weight (gm)]  366.10  [(w6)
™~ Plus #4 Material Sieve (WitTare)  (((We-TareyW6)'100)  %PASSING -
TARE WEIGHT 12.0" 0.00 0.0 0.0 120" cobbles
Jao" 0.00 0.0 100.0 30" coarse gravel
5" 0.00 0.0 100.0 2.5 coarse gravel
20" 0.00 0.0 100.0 20" coarse gravel
15" 0.00 0.0 100.0 Ls" coarse gravel
1o 0.00 0.0 100.0 1.o" coarse gravel
0.75" 0.00 0.0 100.0 0.75"  finc gravel
0.50" 0.00 0.0 100.0 0.50"  fine gravel
0.3758" 0.00 0.0 1000 0.375"  fine gravet
4 0.00 0.0 100.0 H4 coarse sand
"HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assomed)_2.63 |
Weight of Sample Wet or Dry (gm} 5243
Amount Dispersing Agent (ml) 125.00 Calculated Dry WH. used int test {gm) 52.38
Typa Dispersion Device Mechanical Hydrometer Bulb Number 624378
Length of Dispersion Period 1 Minute 9% Pass #4 Sieve For Whole Sample 100.00
TARE WEIGHT HYDRUMETER BACKSIEVE (Percent Passing #1U - 20U Sieves)
Cumul Wi,
(Wt+Tare) Retained % PASSING
H1D 30.88 0.00 100.0 #10 medium sand
510 30.68 0.00 100.0 ¥10 medium sand
#40 30.70 0.02 100.0 #40 fine sand
H60 30.73 0.05 99,9 H60 fine sand
#1060 36.17 7.49 85.7 100 fine sand
200 73.60 42,92 18.1 #200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
7/27/2012 1:30 (min)} R T K Ce C LENGTH A
772772012 1:32 2,00 9.0 20.70 0.014 5.93 3.07 14.8 1.00
72712012 1:35 5.00 8.0 20.70 0.014 5.93 207 15.0 1.00
772712012 1:.45 15.00 7.5 2070 0.014 593 1.57 152 1.00
72712012 2:00 30.00 7.0 20.70 0.014 593 1.07 152 1.00
7127112012 2:41 71.00 6.5 20,70 0.014 5.93 0.57 15.3 1.00
72112012 5:40 250.00 6.0 21.20 0.013 577 023 15.3 1.00
7/28/2012 1:30 1440.00 6.0 20.70 0.004 5.93 0.07 153 1.00
GRAIN SIZE PERCENTAGES
Partick Diameter % PASSING [% coBBLES 0.00 Description|Light Olive Brown, SILTY SAND,
0,0371 59 % COARSE GRAVEL 0.00
0.0236 39 % FINE GRAVEL 0.00 0.00 USCS SM
0.0137 30 % COARSE SAND 0.00
0.0097 20 % MEDIUM SAND 0.04 - LL
0.0063 1.1 % FINE SAND 81.50 81.94 PL
0.0033 0.4 % FINES 18.06 P1 TECH| CB
00014 0l % TOTAL SAMPLE 100.00 DATE| 7/25/2012

CHECK
REVIEW

Golder Associates - Lansing, Michigan

~NS

BH-9 46.5'-50.0'.xls



PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarsc | Finc Cor | Med | Fine SILT OR CLAY
Boulders | Cobbles GRAVEL SAND FINES
0.00 81.94 18.08
SAMPLEID BH-9 LL -
SAMPLE TYPE BAG PL -
SAMPLE DEPTH 48.5'-50.0' PI -
DESCRIPTION|Light Olive Brown, SILTY SAND,
USCS SM 1
Nipsco-MCGS TECH CB
12)-88898 DATE| 7/25/2012
CHECK
REVIEW| ~ I}

Golder Associates - Lansing, Michigan

{)'L/

BH-9 48.5'-50.0'xls



Template For Sand Grain-size and Perm

Global Information: PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-10
SAMPLE TYPE: JAR
SAMPLE DEPTH: 3.5-5.0

DESCRIPTION:JLight grey, Black, POORLY GRADED SAND, trace

gravel, trace fines

USCS:| SP |

AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tarc 36.54
Weight of Dry Soil & Tarc 33.56
Weight of Tare 14.02
Weight of Water 2.98
Weight ol Dry Soil 19.54
Water Content 15.25%

TITLE BLOCK: TECH CB
DATE 07/09/12
CHECK 4
REVIEW LS




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-10
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 3.5'-5.0°
Hygroscopic Moisture Far Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Sail & Tare (gm) 34.09
Wt Wet Soil & Tare (gm) (wl) 36.54 Dry Soil & Tare {gm) 331.93
Wt Dry Soil & Tare (gm) (w2) 33.56 Tare Weight (gm) 14.16
Weight of Tare (gm) {w3) 14,02 Moisture Content (%) 0.81
Weight of Water (gm) (wd=wl-w2} 2.98 Total Weight Of Sample Used For Sicve Corrected For Hygroscopic Moisture
Weight ol Dry Soil {gm} {wi=w2-w3) 19.54 Weight OF Sample (gin) 355.71
Moisture Content (%) (waiw5)Y*100 15.25 Tare Weight (gm) 94,62
(w6 Total Dry Weight {(gm) 258.99
SIEVE ANALYSIS Cunulative
Tare Weight Wt Ret (Wt-Tare)  {%Retained) % PASS SIEVE
94,67 | +Tare (wtret)*100)  (100-Yoret)
30" 94.67 0.00 0.00 100.00 30" coarse gravel
2.5" 94.67 0.00 (.00 100.00 2.5" coarse gravel
2.0 94,67 0.00 0.00 100.00 2.0" coarse gravel
1.5" 94.67 0.00 0.00 100.00 1.5" coarse gravel
1.0" 94.67 0.00 0.00 100.00 1.o" coarse gravel
0.75" 94.67 0.00 0.00 100.00 0.75" fine gravel
0.50" 94.67 0.00 0.00 100.00 0.50" fine gravel
0.375" 94,67 0.00 0.00 100.00 0.375" fine gravel
f#4 97.21 2.54 .98 99,02 #4 coarse sand
#10 107.10 12.43 4.80 95.20 #10 medium sand
#20 123.79 29.12 11.24 88.76 #20 medium sand
H40 134.81 40.14 15.50 £4.50 H40 fine sand
60 264.17 169.50 65.45 34.55 #60 fine sand
#100 339.65 24498 94.59 541 #100 fine sand
#200 343.57 248.90 96.10 3.90 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse {(c)
% F GRAVEL 0.98 trace 0to 5% > 10% mosthy medium (m) LL -
% C SAND 3.82 little 5t012% < 10% fine (¢-m}) PL -
% M SAND 10.70 some 12 to 30% < 10% coarse (m-f) PI -
% F SAND 80.60 and 30 10 50% < 10% coarse and fine (m) Gs -
% FINES 1.90 < 10% coarse and medium ()
% TOTAL 100.00 > 10% equal amounts each (e-f)
DESCRIPTION |Light grey, Black, POORLY GRADED SAND, (race gravel,
trace Mines
USCS SP ] TECH CB
DATE 71942012
CHECK g,
REVIEW BT
TV

Golder Associates - Lansing, Michigan

BH10..3.5-5.0'




QZ—w0wupr v

PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
% Passing
Coarse | Fine Cor | Med |  Fine SILT OR CLAY
Boulders | Cobbles Gravel SAND FINES
0.00 000 | 098 382 | 1070 | 80.60 3.90
SAMPLE ID BH-10 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 3.5-5.0' P1 -
DESCRIPTION]|Light grey, Black, POORLY GRADED SAND, trace gravel, trace fines
USCS sp
NIPSCO-MCGS TECH| B

123-88898

DATE| 7192012
CHECK| Zw#,

Golder Associates - Lansing, Michigan

REVIEW| B3
7 ¥

BH10..3.6'5.0/



Template For Sand Grain-size and Perm

Global Information:

PROJECT NAME:
PROJECT NUMBER:

SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:

DESCRIPTION:

USCS:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

NIPSCO-MCGS

123-88898

BH-10

BAG

8.5-10.0'

Brown, POORLY GRADED SAND, trace gravel,

trace fines, trace organics

]
Weight of Wet Soil & Tare 38.56
Weight of Dry Soil & Tare 33.73
Weight of Tare 13.99
Weight of Water 4,83
Weight of Dry Seil 19.74
Water Content 24.47%
TECH| CB
DATE _07/09/ 12
CHECK 2 ¢
REVIEW xi7




ASTM GRAIN SIZE ANALYSIS

ASTM D 421,D 2217,D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-10
PROJECT NO. 123-88898 SAMPLE TYPE BAG
REMARKS SAMPLE DEPTH 8.5'.10.0'
Hygroscopic Molsture For Sieve Sample
WATER CONTENT (Detivered Moisture) Wet Soil & Tare (gm) 31.59
Wt Wet Soil & Tare (gm) (wl) 38.56 Dry Soil & Tare (gm) 31.54
Wt Dry Soil & Tare (gin}) (w2) 33.73 Tare Weight (gm) 13.91
Weight of Tare (gm) (w3) 13.99 Moisture Content (%) (.28
Weight of Water (gm) (wi=wl-w2) 4.83 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (w5=w2-w3) 19.74 Weight OF Sample (gm) 345.73
Moisture Content (%) (wd/w5¥* 100 24.47 Tare Weight (gm) 95.07
(W6) Total Dry Weight (pn1) 24995
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%Retained) % PASS SIEVE
95.12 | +Tare ((wtrevwy 100y (100-%ret)
a0t 95.12 0.00 0.00 100.00 30" coarse gravel
25" 95.12 0.00 0.00 100.00 2.5" coarse gravel
2.0" 95.12 0.00 0.00 100.00 2.0" coarse pravel
1.s" 95.12 0.00 0.00 100,00 1.5" coarse gravel
1.o" 95.12 0.00 0.00 100.00 1.0" coarse gravel
0.75" 95,12 0.00 0.00 100.00 0.75" fine gravel
0.50" 95.12 0.00 0.00 100.00 0.50" fine gravel
0.375" 95.12 0.00 0.00 100.00 0.375" fine gravel
#4 96.92 1.80 0.72 99.28 #4 coarse sand
10 102,30 7.18 2.87 97.13 R10 medium sand
#20 109.43 14.31 5.73 94.27 #20 medium sand
#40 122,81 27.6% 11.08 88.92 240 fine sand
#60 234,96 139,84 55.95 44.05 #H60 fine sand
#100 334.84 239.72 95.91 4.09 #100 fine sand
#200 341.73 246.61 98.66 1.34 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 0% mostly coarse (c}
% F GRAVEL 0.72 trace 010 5% > 10% mestly medium (m) LL -
% C SAND 2.15 little Sto 12% < 10% fine (c-m) PL -
% M SAND 8.21 some 12 to 30% < 0% coarse (m-f) Pl -
% F SAND 87.59 and 30 to 50% < 0% coarse and fine (m) Gs -
% FINES 1.34 < {10% coarse and medium (f)
% TOTAL 100.00 > 10% equal amounts each (c-f)
DESCRIPTION |Brown, POORLY GRADED SAND, trace gravel, trace fines,
trace organics
USCS sp I TECH CB
DATE 7/9/2012
CHECK | [/ &/,
REVIEW i
Golder Associates - Lansing, Michigan BH10..8.5-10.0"




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
% Passing
Coarse | Fine Cor Med | Fine SILT OR CLAY
Boulders | Cobbles Gravel SAND FINES
0.00 000 | 07 215 | 821 ] 87.59 1.34
SAMPLE ID BH-10 LL -
SAMPLE TYPE BAG PL -
SAMPLE DEPTH 8.5-10.0' PI -
DESCRIPTION|Brown, POORLY GRADED SAND, trace gravel, trace fines, trace
organics
USCS sp |
NIPSCO-MCGS TECH CB
123-88898 DATE] /%2012
CHECK| 7, 4/,
REVIEW| 7=/
T
Golder Associates - Lansing, Michigan BH10..8.5-10.0'




Template For Sand Grain-size and Perm

Global Information: PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER; 123-885808
SAMPLE ID: ~ BH-10
SAMPLE TYPE: BAG_
SAMPLE DEPTH: 13.5'-15.0'
DESCRIPTION:|Gray, Black, POORLY GRADED SAND, little gravel,
trace fines
uscs:f_SP_|
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 37.56
Weight of Dry Soil & Tare 3431
Weight of Tare 14.17
Weight of Water 3.25
Weight of Dry Soil 20.14
Water Content 16.14%
TITLE BLOCK: TECH CB

DATE 07/09/12

CHECK Vi,

REVIEW 3




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-10
PROJECT NO. 123-88898 SAMPLE TYPE BAG
REMARKS SAMPLE DEPTH 13.5'-15.0"
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare {gm} 36.52
Wt Wet Soil & Tare (gm) (wl) 37.56 Dry Soil & Tare (gm) 36.46 .
Wt Dry Soil & Tare (gm) (w2) 34310 Tare Weight (gm} 14,16
Weight of Tare {gm) (w3) 14.17 Moisture Content (%) 0.27
Weight of Water (gm) (wi=wi-w2) 3.25 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil {gm} (w5=w2-w3) 20.14 Weight Of Sample (gm) 434,92
Moisture Content (%) (wd/w5)*100 16.14 Tare Weight (gin) 97.36
{w6) Total Dry WeiMm) 336.65
SIEVE ANALYSIS Cumulative
Tare Weight Wi Ret (Wi-Tare)  (%eRetained) % PASS SIEVE
97.47 | +Tare {(wireuw6)*100)  (100-%ret)
3.0" 97.47 0.00 0.00 100.00 3.0" coarse gravel
2.5 97.47 0.00 0.00 100.00 25" coarse gravel
2.0" 97.47 0.00 0.00 100.00 2.0" coarse gravel
1.5" 97.47 0.00 0.00 100.00 1.5" coarse gravel
[.0" 9747 0.00 0.00 100.00 0" coarse gravel
0.75" 104.20 6.73 2.00 98.00 0.75" fine gravel
0.50" 104.20 6.73 2.00 98.00 0.50" fine gravel
0.375" 105.58 8.11 2.41 97.59 0.375" fine gravel
#4 117.69 20.22 6.01 93.99 #4 coarse sand
#10 187.84 90.37 26.84 73.16 #10 medium sand
#20 253.95 156.48 46.48 53.52 #20 mediwm sand
#40 274,69 177.22 52.64 4136 #40 fine sand
#60 338.77 241.30 71.68 2832 #60 fine sand
#100 420.15 322.68 95,85 4.15 #100 fine sand
#200 427.86 130,39 98.14 1.86 H200 fines
% C GRAVEL 2.00 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 4.01 trace 0o 5% > 10% mostly medium (m) LL -
% C SAND 20.84 little 5t012% < 10% fine (c-m) PL -
% M SAND 25.80 some 12 i0 30% < 0% coarse (m-f) PI -
% F SAND 45.50 and 30 to 50% < 10% coarse and fine (m) Gs -
% FINES 1.86 < 0% coarse and medium (F}
% TOTAL 100.00 > 10% equal amounts each (c-f)
DESCRIPTION |Gray, Black, POORLY GRADED SAND, little gravel, trace
fines
USCS Sp | TECIH CB
DATE 7/912012
CHECK 0w,
REVIEW 2.

Golder Associates - Lansing, Michigan

BH10..13.5'-15.0".xIsm




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
% Passing
Coarse | Fine Cot | Med | Fine SILT OR CLAY
Boulders | Cabbles Gravel SAND FINES
0.00 200 | 4.0 2084 | 2580 | 45.50 1.86
SAMPLE ID BH-10 LL -
SAMPLE TYPE BAG PL -
SAMPLE DEPTH 13.5-15.0' Pl -
DESCRIPTION)|Gray, Black, POORLY GRADED SAND, little gravel, trace fincs
USCS Sp I
NIPSCO-MCGS TECH Ch
123-88898 DATE| #5/2012
CUHECK| [/ &,
REVIEW[ 707"

Golder Associates - Lansing, Michigan

BH10..13.56'-15.0 xlsm




Template For Sand Grain-size and Perm

Global Information:

PROJECT NUMBER:
SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:

DESCRIPTION:

USCS:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

PROJECT NAME:

NIPSCO-MCGS

123-88898

BH-10

BAG

23.5-25.0'

Light Gray, POORLY GRADED SAND WITH
GRAVEL, trace fines, trace organics

SP |
Weight of Wet Soil & Tare 35.49
Weight of Dry Soil & Tare 31.97
Weight of Tare 13.80
Weight of Water 3.52
Weight of Dry Soil 18.i7
Water Content 19.37%
TECH CB
DATE 07/09/12
CHECK L. £/
REVIEW 2T
[P




ASTM GRAIN SIZE ANALYSIS

ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-10
PROJECT NO. 123-88898 SAMPLE TYPE BAG
REMARKS SAMPLE DEPTH 23.5'-25.0°
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 29.83
Wt Wet Soil & Tare (gm) {wl) 35.49 Dry Soil & Tare (gim) 20.79
Wt Dry Soil & Tare {(gm) {(w2) 31.97 Tare Weight (gm) 14.11
Weight of Tare (gm) (w3) 13.80 Moisture Content (%) 0.26
Weight of Water (gm) (wi=wl-w2) 3.52 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) {(w5=w2-w3) 18.17 Weight Of Sample (gm) 402.41
Moisture Content (%) {wid/wS)* 100 19.37 Tare Weight (gm) 94.66
{W6) Total Dry Weight (gm) 306.97
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret {(Wt-Tare) (YoRetained) % PASS SIEVE
94.83 ] +Tare fowtrevws)* 100} (100-Yeret)
3.0" 94.83 0.00 0.00 100.00 3.0" coarse gravel
2.5" 94.83 0.00 0.00 100.00 25" coarse gravel
2.0" 94.83 0.00 0.00 100.00 20" coarse gravel
1.5" 94.83 0.00 0.00 100.00 1.5" coarse gravel
1.0" 94,83 0.00 0.00 100.00 1.0" coarse gravel
0.75" 115.74 2091 6.81 93.19 0.75" fine gravet
0.50" 126.77 31.94 10.41 89.59 0.50" fine gravel
0.375" 130.09 35.26 i1.49 88.51 0.375" fine gravel
#4 153.66 58.83 19.16 80.84 4 coarse sand
#10 168.48 73.63 23.99 76.01 #10 medium sand
#20 178.86 84.03 27.37 72,63 #20 medium sand
#40 193.18 98.35 32.04 67.96 #40 fine sand
460 290,39 195.56 63.71 3629 #60 fine sand
#100 386.99 292.16 95.18 4.82 #100 fine sand
#200 397.14 302.3} 98.48 1.52 #200 fines
% CGRAYEL 6.81 Descriptive Terms > 10% mostly coarse (c)
% IF GRAVEL 12.35 trace 0to 5% > 10% mostly medium (m) LL -
% CSAND 4,83 little 510 12% < 10% fine (c-m) L -
% M SAND 8.05 some 12 to 30% < 10% coarse {m-i) Pl -
% F SAND 66.44 and 30 to 50% < |10% coarse and fine {m) Gs -
% FINES [.52 < 10% coarse and medium (f)
% TOTAL 100.00 > 10% equal amounts each {c-[)
DESCRIPTION |Light Gray, POORLY GRADED SAND WITH GRAVEL,
trace fines, trace organics
Uscs P | TECH cB
DATE 7/9/2012
CHECK D s
REVIEW .ES A

Golder Associates - Lansing, Michigan

BH10..23.5'-25.¢/
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
% Passing
Coarse | Fine Cor | Med [ Fine SILT OR CLAY
Boulders Caobbles Gravel SAND FINES
0.00 681 | 1235 483 | 805 | 66.44 1.52
SAMPLE ID BH-10 LL -
SAMPLE TYPE BAG PL -
SAMPLE DEPTH 23,5250 PI
DESCRIPTION|Light Gray, POORLY GRADLED SAND WITH GRAVEL, trace fines,
lrace organics
USCS SP
NIPSCO-MCGS TECH B
123-88898 DATE| 7/9/2012
CHECK| D 4/
REVIEW| /Z/
14

Golder Associates - Lansing, Michigan

BH10..23.5-25.00




Template For Sand Grain-size and Perm

Global Information:

PROJECT NUMBER:
SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:

DESCRIPTION:

USCSs

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

PROJECT NAME:

NIPSCO-MCGS

123-88898

BH-10

BAG
58.5-60.0'

Very Light Gray, SILTY CLAYEY SAND

:C5CSV ]
*Classified visually
Weight of Wet Soil & Tare 34.12
Weight of Dry Soil & Tare 30.42
Weight of Tare 13.93
Weight of Water 3.70
Weight of Dry Soil 16.49
Water Content 22.44%
TECH CB
DATE 07/09/12
CHECK 7 i,
REVIEW| =~ B<n7

!



ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-10
PROJECT NO. 123-88898 SAMPLE TYPE BAG
REMARKS SAMPLE DEPTH 58.5"-60.0"
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 37.08
Wt Wet Soil & Tare {(gm) {(wl) 34.12 Dry Soil & Tare (gm) 36.55
Wt Dry Soil & Tare {gm) (w2) 30.42 Tare Weight (gm) 14.27
Weight of Tare (gm) (w3) 13.93 Moisture Content (%) 2,38
Weight of Water (gm) (wd=wl-w2) 3.70 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Scil (gm) (w5=w2-w3) 16.49 Weight Of Sample (gm) 417.34
Moisture Content (%} (wadhw3)*100 22.44 Tare Weight (gm) 97.02
(W6) Total Dry Weight {gm) 312.88
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%oRetained) % PASS SIEVE
97.20 | +Tare {owt reUw)* 1003 {100-%ret)
30 97.20 0.00 0.00 100.00 3.0" coarse gravel
2.5 97.20 0.00 0.00 100.00 2.5" coarse gravel
2.0" 97.20 0.00 0.00 100.00 2.0" coarse gravel
1.5 97.20 0.00 0.00 100.00 L.5" coarse gravel
l.o" 97.20 0.00 0.00 100.00 1.0" coarse gravel
0.75" 97.20 .00 0.00 100.00 0.75" fine gravel
0.50" 97.20 0.00 .00 100.00 0.50" fine gravel
0.375" 97.20 0.00 0.00 100.00 0.375" fine gravel
#4 97.20 0.00 0.00 100.00 #4 coarse sand
#10 97.40 0.20 0.06 99.94 410 medium sand
#20 97.80 0.60 0.19 99.81 #20 medium sand
#40 08.15 0.95 0.30 99.70 #40 fine sand
#60 98.51 1.31 0.42 99.58 #60 fine sand
#100 179.74 82.54 26.38 73.62 #H100 fine sand
200 311.73 214.53 68.57 3143 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 0.00 lrace 010 5% > 10% mostly medium (m) LL -
% C SAND 0.06 little Si0 12% < 10% fine (c-m) PL -
% M SAND 0.24 some i2to 30% < 10% coatse (m-f) P1 -
% F SAND 68.26 and 30 to 50% < 10% coarse and fine (m) Gs -
% FINES 31.43 < 10% coarse and medium (f)
% TOTAL 100.00 > 10% equal amounts each {c-f)
DESCRIPTION [Very Light Gray, SILTY CLAYEY SAND
USCS SC-SM* | TECH CB
DATE 7/9/2012
CHECK P o,
REVIEW <
T" A

Golder Associates - Lansing, Michigan

BH10..58.5'-60.0" xIsm




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

100 12" .4 % ;1':75": 37 '.' #4 ; 50 " #20'_#_0 L#ECI{ ?100: !f_
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1000 100 10 1 0.1 0.01 0.001
Grain size in millimeters
% Passing
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders Cobbles Gravel SAND FINES
0.00 000 | 000 006 | 024 | 68.26 3143
SAMPLE ID BH-10 LL -
SAMPLE TYPE BAG PL N
SAMPLE DEPTH 58.5'-60.0' | -
DESCRIPTION Very Light Gray, SILTY CLAYEY SAND
USCS[_ SC-sM* |
NIPSCO-MCGS TECH co
123-88898 DATE] 7072012
CHECK| P.£e/
REVIEW| Jf=5=—
=y

Golder Associates - Lansing, Michigan

BH10..58.5-60.0"xlsm




Template For Sand Grain-size and Perm

Global Information: PROJECT NAME:] NIPSCO-MCGS
PRCJECT NUMBER: 123-88898
SAMPLE ID: BH-11
SAMPLE TYPE: BAG
SAMPLE DEPTH: 3550
DESCRIPTION:[Gray, WELL GRADED SAND WITH GRAVEL,
trace fines
USCS: SW |
AS-RECEIVED MOISTURE CONTENT: Wecight of Wet Soil & Tare 36.75
Weight of Dry Soil & Tare 34.04
Weight of Tare 13.65
Weight of Water ' 2.71
Weight of Dry Soil 20.3%
Water Content 13.29%
TITLE BLOCK: TECH CB

DATE 07/09/12

cieckl™ D, 4/,

REVIEW Z57




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-11
PROJECT NO. 123-88898 SAMPLE TYPE BAG
REMARKS SAMPLE DEPTH 15850
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 34.89
Wt Wet Soil & Tare (gm) (wl) 36,75 Dry Soil & Tare (gm) 33.49
Wt Dry Soil & Tare (gm} (w2} 34.04 Tare Weight (gm) 14,27
Weight of Tare (gm) (w3) 13.65 Moisture Content (%) 7.28
Weight of Water (gn1} {(wi=w|-w2) 2.1 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (w5=w2-w3) 20.39 Weight Of Sample (gm) 335.37
Moisture Content (%) {wd/w5)*100 13,29 Tare Weight (gm) 97.06
(W6) Total Dry Weight (gm) 222,13
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret {(Wt-Tare)  (%Relained) % PASS SIEVE
97.28 | +Tare Hwtrevws)* 100t (100-%ret)
3.o" 97.28 0.00 0.00 100.00 30" coarse gravel
2.5" 97.28 0.00 0.00 100,00 2.5" coarse gravel
2.0" 97.28 0.60 0.00 100,00 2.0 coarse gravel
1.5" 97.28 0.00 0.00 100.00 1.5" coarse gravel
1L.o" 97.28 0.00 0.00 100.00 1.0 coarse gravel
075" 97.28 0.00 0.00 100.00 0.75" fine gravel
0.50" 113.92 16.64 149 9251 0.50" fine gravel
0.375" 134.55 3127 16,78 8322 0.375" fine gravel
#4 19522 97.94 44,09 55.91 #4 coarse sand
#10 244.50 147.22 66.28 33.72 #10 medium sand
W20 277.32 180.04 81.05 18.95 420 medium sand
#40 29592 198.64 89.43 10.57 #40 fine sand
#60 305.90 208.62 93.92 6.08 H60 fine sand
#100 312,04 214.76 96.68 332 #100 fine sand
#200 316.61 21933 98.74 1.26 #200 fines
% C GRAVEL (.00 Descriptive Terms > 10% mostly coarse (c)
% F GRAYEL 44.09 trace 0to5% > 10% mostly mediom (m) LL -
% C SAND 22.19 little 5to 12% < 10% fine (c-m) PL -
% M SAND 23.15 some 12 to 30% < 10% coarse (m-} PI -
% F SAND 9.31 and 30 10 50% < 10% coarse and fine (m) Gs -
% FINES 1.26 < 10% coarse and medium (f)
% TOTAL 100.00 > 10% equal amounts each {c-f)
DESCRIPTION |Gray, WELL GRADED SAND WITH GRAVEL, trace fines
USCS SwW | TECH CB
DATE 74912012
CHECK P,
REVIEW Fx

Golder Associates - Lansing, Michigan

T

BH11..3.5'-5.0".xIsm
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES

100 12" A ¢1" 75“= %3 "‘: :#4 3 #10 ' :IIED I}'MOr_ul_S_U; ?100} #Df
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Grain size in millimeters
% Passing
Coarse | Fine Cor | Med |  Fine SILT OR CLAY
Boulders Cobbles Gravel SAND FINES
0.00 0.00 | 44.09 2,09 | 2345 | 9.3 1.26
SAMPLE 1D BH-11 LL -
SAMPLE TYPE BAG PL -
SAMPLE DEPTH 1.5-5.0' PI -
DESCRIPYION |Gray, WELL GRADED SAND WITH GRAVEL, trace fines
USCS SW
NIPSCO-MCGS TECH CB

123-88858

DATE| %9/2012

CHECK| 2 s

REVIEW

Golder Associates - Lansing, Michigan

7

BH11..3.5'-5.0".x1sm




Template For Sand Grain-size and Perm

Global Infarmation: PRCJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-11
SAMPLE TYPE: BAG
SAMPLE DEPTH: 11.0-12.6
DESCRIPTION: |Pale Brown, POORLY GRADED SAND, trace gravel,
trace fines
uscs:|__SP_]
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 38.62
Weight of Dry Soil & Tare 34.01
Weight of Tare 14.19
Weight of Water 4.61
Weight of Dry Soil 19.82
Water Content 23.26%
TITLE BLOCK: TECH CB

DATE 07/05/12

CHECK L

REVIEW By




ASTM GRAIN SIZE ANALYSIS
ASTM D 421,D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-11
PROJECT NO, 123-88898 SAMPLE TYPE BAG
REMARKS SAMPLE DEPTH 11.0'-12,5
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare (gm) 35.64
Wt Wet Soil & Tare {(gm) (wl) 38.62 Dry Soil & Tare {(gm) 35.56
Wt Dry Scil & Tare (gm} {w2) 34.01 Tare Weight (gm) 14.06
Weight of Tare (gm) (w3) 14.19 Moisture Content (%) 0.37
Weight of Water (gm) (wd=wl1-w2) 4.61 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil {gm) (w5=w2-w3} 19,82 Weight Of Sample {(gm) 390.16
Moisture Content (%) (wd4/w5y* 100 23.26 Tare Weight (gm) 97.19
{(Wé6) Total Dry Weight (gim) 291.88
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare}  (%Retained) % PASS SIEVE
97.47 +Tare {(wtretws)* 100} (100-%rel)
3.0¢ 97.47 0.00 0.00 100.00 3.0" coarse gravel
25" 97.47 0.00 0.00 100.00 2.5" coarse gravel
20" 97.47 0.00 0.00 100.00 2.0 coarse gravel
1.5" 9747 0.00 0.00 100.00 1.5" coarse gravel
1.0" 97.47 0.00 0.00 100.00 1.0" coarse gravel
0.75" 97.47 0.00 0.00 100.00 0.75" fine gravel
0.50" 97.47 0,00 0.00 100.00 0.50" fine gravel
0.375" 97.47 0.00 0.00 100.00 0.375" fine gravel
fa 98.24 0.77 0.26 99.74 #4 coarse sand
#10 98.77 1.30 0.45 99.55 #10 medium sand
#20 99.48 2.01 0.69 99.31 #20 medium sand
#40 106.43 8.96 3.07 96.93 #40 fine sand
H60 247.42 149.95 51.37 48.63 #60 fine sand
#100 377.49 280,02 95,94 4.06 #100 fine sand
#200 383.86 286.3% 98.12 1.88 H200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse {c)
% FGRAVEL 0.26 trace Oto 5% > 10% mostly medium {m} LL -
% C SAND 0.18 little S5to 12% < 10% fine {c-m) PL .
% M SAND 2.62 some 12 to 30% < L 0% coarse (m-f) P1 .
% F SAND 95.05 and 30 to 50% < 0% coarse and fine (M) Gs -
% FINES 1.88 < 10% coarse and medium (f)
% TOTAL 100.00 > 10% equal amounts each (c-f)
DESCRIPTION |Pale Brown, POORLY GRADED SAND, trace gravel, trace
fines
Uscs sp | TECH CR

DATE 71972012

CHECK Y

REVIEW ST

Golder Associates - Lansing, Michigan BH11..11.0%12.5




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES

100 2, RPN ) RN S | IR \!]uo 280, 100, #z0t
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Grain size in millimeters
% Passing
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders |  Cobbles Gravel SAND FINES
0.00 000 | o026 0.8 | 262 | 95.05 1.88
SAMPLE ID BH-11 LL -
SAMPLE TYPE BAG PL -
SAMPLE DEPTH [1.0-12.5 Pl -
DESCRIPTION|Pale Brown, POORLY GRADED SAND, trace gravel, trace fines
| sp |
NIPSCO-MCGS TECH CB
123-88898 DATE| 79/2012
CHECK| Z
REVIEW| /Rad

Golder Associates - Lansing, Michigan

BH11..11.0-12.5'




Template For Sand Grain-size and Perm

Global Information: PRCJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-11
SAMPLE TYPE: EAG
SAMPLE DEPTH: 18.5'-20.0'

DESCRIPTION:|Light Gray, Black, POORLY GRADED SAND, little

gravel, trace fines

uscs:| spP |

AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tate 37.87
Weight of Dry Soil & Tare 34.11
Weight of Tare 14.07
Weight of Water 3.76
Weight of Dry Soil 20,04
Water Content 18.76%
TITLE BLOCK: TECH CB
DATE EHOQ/ 12
CHECK JZ2
REVIEW /3 ST




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS 1 SAMPLE ID BH-11
PROJECT NO. 12388898 SAMPLE TYPE BAG
REMARKS SAMPLE DEPTH 18.5'-20,0*
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Dclivered Moisture) Wet Soil & Tare {gm) 35.48
Wit Wet Sail & Tare (gm) (wl) 37.87 Diy Soil & Tare {gm) 35.45
W Dry Soil & Tare {gm) (w2) 34.11 Tare Weight (gm) i3.92
Weight of Tare (gm) (w3) 14.07 Moisture Content (%) 0.14
Weight of Water {gin} (wd=w1-w2) 3.76 Total Weight OF Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (wS=w2-w3) 20.04 Weight Of Sample (gm) 421.63
Moisture Content (%) (wd/w5)*100 18.76 Tare Weight {gm) 99.85
(w6) Total Dry Weight (gm) 321.33
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret (Wt-Tare)  (%Retained) % PASS SIEVE
99.97 | +Tare {(wtretaw6)* 100y (100-%ret)
3.0" 99.97 0.00 0.00 100.00 3.0 coarse gravel
2.5" 99.97 0.00 0.00 100.00 2.5" coarse gravel
2.0" 99.97 0.00 0.00 100.00 2.0" coarse gravel
1.5" 99.97 0.00 0.00 100.00 1.5" coarse gravel
1.0" 99.97 0.00 0.00 100.00 1.o" coarse gravel
0.75" 112.71 12.74 3.96 96.04 075" fine gravel
0.50" 121.02 21.05 6.55 93.45 0.50" Mne gravel
0.375" 122.32 22.35 6.96 93.04 0.375" fine gravel
4 136.37 36.40 11.33 88.67 #4 coarse sand
#10 162.82 62.85 19.56 80.44 #10 medium sand
#20 180.82 80.85 25.16 74.84 H20 medium sand
40 202.09 102,12 31.78 68.22 #40 fine sand
#60 340.79 240.82 74.94 25.06 RGO fine sand
#100 416.51 316.54 98.51 1.49 K100 fine sand
#200 419.67 319.70 99.49 0.51 #200 fines
% C GRAVEL 3.96 Descriptive Terms > | 0% mostly coarse {¢)
% F GRAVEL 1.36 trace 0to 5% > 10% mostly medium (m) LL -
% C SAND 8.23 little 5t012% < 10% [ine (¢-m) PL -
% M SAND 12.22 some 12 to 30% < 10% coarse (m-f) Pl -
% F SAND 67.71 and 30 to 50% < 10% coarse and fine {(m) Gs -
% FINES 0.51 < 10% coarse and medium {f)
% TOTAL 100,00 > 10% equal amounts each {c-f}
DESCRIPTION |Light Gray, Black, POORLY GRADED SAND, little gravel,
trace lines
USCS Sp | TECH CB
DATE 71972012
CHECK D, ¢/,
REVIEW EBs7

Golder Associates - Lansing, Michigan

BH11..18.5-20.0'
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Grain size In miliimeters
% Passing
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders Cobbles Gravel SAND FINES
0.00 396 | 736 823 | 1222 | 67.71 0.51
SAMPLE ID BH-11 LL
SAMPLE TYPE BAG PL
SAMPLE DEPTH 18.5'-20.0' Pl
DESCRIPTION|Light Gray, Black, POORLY GRADED SAND, tittle gravel, trace fines
USCS s |
NIPSCO-MCGS TECH]{ B
123-88898 DATE| 7972012
CHECK| 22/,
REVIEW
ALy

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

Golder Associates - Lansing, Michigan

BH11..18.8-20.0'




Template For Sand Grain-size and Perm

Global Information: PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER; 123-88898
SAMPLE ID: BH-12
SAMPLE TYPE: JAR
SAMPLE DEPTH: 3.5.5,0'
DESCRIPTION:|Pale Brown, POORLY GRADED SAND, trace gravel,
trace fines
USCS: SP I
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 37.13
Weight of Dry Soil & Tare 35.66
Weight of Tare 13.72
Weight of Water 1.47
Weight of Dry Soil 21.94
Water Content 6.70%
TITLE BLOCK; TECH CB
DATE 07/09/12
CHECK AW

REVIEW 27




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE 1D BH-12
PROJECT NO, 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 3.5'-5.0°
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare {gm) 37.56
Wt Wet Sail & Tare (gm) (wl) 37.13 Dry Soil & Tare (gm) 37.43
Wt Dry Soil & Tare (gm} (w2) 35.66 Tare Weight {gm) 14.09
Weight of Tare (gm) (w3 13.72 Moisture Content (%) 0.56
Weight of Water (gm) (wd=wl-w2) 1.47 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (Wi=w2-w3) 21.94 Weight Of Sample (gm) 361,93
Moisture Content {%) {wd/w5)*100 6.70 Tare Weight (gm) 06.05
{W6) Total Dry Weight {gm) 264.41
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret {(Wi-Tare)  (%Retained) % PASS SIEVE
96.07 | +Tare {twirevwsyr100)  {100-%ret)
3.01 96.07 0.00 0.00 100.00 3.0" coarse gravel
2.5" 96.07 0.00 (.00 100.00 2.5" coarse gravel
20" 96.07 0.00 0.00 100.00 2.0 coarse gravel
t.5" 96.07 0.00 0.00 100.00 1.5" coarse gravel
1.0" 96.07 0.00 0.00 100.00 1.0" coarse gravel
0.75" 96.07 0.00 0.00 100.00 0.75" fine gravel
0.50" 102,72 6.65 2.52 97.48 0.50" fine gravel
0.375" 102.72 6.565 2.52 9748 0.375" fine gravel
#4 104.80 8.73 3.30 96.70 #4 coarse sand
#10 106.38 10.31 3.90 96.10 #10 medium sand
#20 108.53 12,46 4.71 95.29 #20 medium sand
#40 122.52 26.45 10.00 90,00 #40 fine sand
#60 261.95 165.88 62.74 37.26 60 fine sand
#100 354.95 258.88 97.91 2.09 #100 fine sand
£200 357.39 261.32 98.83 1.17 4200 fincs
% C GRAVEL 0.00 Descriptive Ternis > 10% mostly coarse (c)
% F GRAVEL 3.30 trace 0to 5% > 10% mostly medium (m) LL -
% C SAND 0.60 little 510 12% < 10% fine (c-m) PL -
% M SAND 6.10 some 12 to 30% < 10% coarse (in-[) PI -
% F SAND 88.83 and 30 to 50% < |0% coarse and [ine (m) Gs -
% FINES 1.17 < 10% coarse and medium ()
% TOTAL 100.00 > 10% equal amounts each (c-I)
DESCRIPTION |Pale Brown, POORLY GRADED SAND, trace gravel, trace
fines
USCS sSp | TECH CB
DATE 7/9/2012
CHECK D,
REVIEW [oST
[
Golder Associates - Lansing, Michigan BH12.3.5-5.0'




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
% Passing
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders Cobbles Gravel SAND FINES
0.00 0.00 | 330 060 [ 610 | 88.83 L7
SAMPLE 1D BH-12 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 31550 Pl -
DESCRIPTION|Pale Browsn, POORLY GRADED SAND, trace gravel, trace fines
USCS 5P |
NIPSCO-MCGS TECH CB
123-88898 DATE| 7/9/2012
CHECK| D, g/,
REVIEW| A<7~
Gaolder Associates - Lansing, Michigan BH12.3.5%5.0'




Template For Sand Grain-size and Perm

Global Information: PROJECT NAME: NIPSCO-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: “BH-12
SAMPLE TYPE: JAR
SAMPLE DEPTH: 11.0-12.5

DESCRIPTION:|Gray, POORLY GRADED SAND, trace pravel, irace

fincs
uscs [ SP_ ]
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 37.96
Weight of Dry Soil & Tare 33.86
Weight of Tare 14.08
Weight of Water 4.10
Weight of Dry Soil 19.78
Water Content 20,73%
TITLE BLOCK: TECH CB
DATE 0'7/09/12
CHECK Do,

REVIEW B5T
i



ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

ASTM GRAIN SIZE ANALYSIS

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-12
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 11.0'-12.5
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare {gm) 33.15
Wi Wet Soil & Tare (gm) {wl) 37.96 Dry Soil & Tare (gm) 33.13
W1t Dry Soil & Tare (gm) (w2) 33.86 Tare Weight (gm) 13.99
Weight of Tare (gm) (w3) 14.08 Moisture Content (%) 0.10
Weight of Water (gm) (wa=wi-w2) 4.10 Total Weight Of Sample Used For Sieye Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (wi=w2-w3) 19.78 Weight Of Sample (gm) 323.42
Moisture Content (%) {wd/w3¥*100 20.73 Tare Weight (gm} 95,50
(W6) Total Dry Weight (gn) 227.68
SIEVE ANALYSIS Cumulative
Tare Weight Wt Ret {(Wt-Tare)  (%Retained) % PASS SIEVE
95,50 | +Tare [{wtretw6)*100}  {100-%ret)
.00 95.50 0.00 0.00 100.00 3.0t coarse gravel
2.5" 95.50 0.00 0.00 100.00 2.5" coarse gravel
20" 95.50 0.00 0.00 100.00 2.0" coarse pravel
I.5" 95.50 0.00 0.00 100.00 1.5" coarse gravel
1.0" 95.50 0.00 0.00 100.00 1.0" coarse gravel
0.75" 95.50 0.00 0.00 100.00 0.75¢ fine gravel
0.50" 99.03 3.53 1.55 98.45 0.50" fine gravel
0.375" 100.76 526 231 97.69 0.375" fine gravel
4 101.57 6.07 2,67 97.33 #4 coarse sand
#10 104.82 9.32 4,09 9591 #10 medium sand
#20 108.38 12.88 5.66 94,34 #20 medium sand
#40 127.23 31.73 13.94 86.06 #40 fine sand
#60 270.08 174.58 76.68 23.32 #60 fine sand
#100 314.86 219.36 96.34 3.66 #100 fine sand
#1200 318.59 223.09 97.98 2.02 #1200 fines
% C GRAVEL 0.00 Descriptive Terins > 1% mostly coarse (c)
% F GRAVEL 2.67 trace 0to 5% > 10% mostly medium {m) LL -
% C SAND 1.43 little S5to 12% < 10% fine (¢c-m) PL -
% M SAND 9.84 some 12 to 30% < 10% coarse (in-f) PI -
% F SAND 84.05 and 30 iv 50% < 10% coarse and fine (m} Gs -
% FINES 2.02 < 10% coarse and medium {f)
% TOTAL 100.00 > 0% equal amounts each (c-f)
DESCRIPTION |Gray, POORLY GRADED SAND, trace gravel, (race fines
USCS sp | TECH CB
DATE 7/92012
CHECK | D o,
REVIEW 757
¥ v

Golder Associates - Lansing, Michigan

BH12.11.0-12.5'




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

Golder Associates - Lansing, Michigan

100 2 el O L #1000 #50, 100, OO
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1000 100 10 1 01 0.01 0.001
Graln size In millimeters
% Passing
Coarse | _ Fine Cor | Med | Fine SILT OR CLAY
Boulders Cobbles Gravel SAND FINES
0.00 000 | 267 143 | os4 | 84.05 2.02
SAMPLE ID BH-12 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 11.0-12.5 PI -
DESCRIPTION|Gray, POORLY GRADED SAND, trace gravel, frace fines
USCS sp |
NIPSCO-MCGS TECH CB
123-88898 DATE| 7972012
CHECK[ /)
REVIEW ﬁjt‘

BH12.11.0%12.8'



Template For Sand Grain-size and Perm

Global Information:

PROJECT NAME:
PROJECT NUMBER:

SAMPLE 1D,
SAMPLE TYPE:
SAMPLE DEPTH:

DESCRIPTION:

USCS:

NIPSCO-MCGS

123-88898

BH-12

JAR

33.5-35.0'

AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare

TITLE BLOCK:

Light Gray, POORLY GRADED SAND WITH
SILTY CLAY, little fines
SP-SC I
36.63
Weight of Dry Soil & Tare 32.58
Weight of Tare 14.07
Weight of Water 4.05
Weight of Dry Soil 18.51
Water Content 21.88%
TECH B
DATE 07/09/12
CHECK D
REVIEW /3.7




ASTM GRAIN SIZE ANALYSIS
ASTM D 421, D 2217, D 1140, C 117, D 422, C 136, C 142

PROJECT TITLE NIPSCO-MCGS | SAMPLE ID BH-12
PROJECT NO. 123-88898 SAMPLE TYPE JAR
REMARKS SAMPLE DEPTH 33.5'-35.0
Hygroscopic Moisture For Sieve Sample
WATER CONTENT (Delivered Moisture) Wet Soil & Tare {gm} 33.58
Wt Wet Soil & Tare (gm) {(wh) 36.63 Dry Soil & Tare (gm) 3349
Wt Dry Soil & Tare (gm) {(w2) 32,58 Tare Weight (gm) 13.64
Weight of Tare (gm) (w3) 14.07 Moisture Content (%) 0.45
Weight of Water (gm) (wid=wl-w2) 4.05 Total Weight Of Sample Used For Sieve Corrected For Hygroscopic Moisture
Weight of Dry Soil (gm) (wi=w2-w3) 18.51 Weight Of Sample (gm) 342.16
Moisture Content (%) (wd/w5)*100 21,88 Tare Weight {gm) 96,34
(W6) Total Dry Weight (gm) 244.71
SIEVE ANALYSIS Cumulative
Tare Weight Wt Rel {(Wt-Tare)  (%Retained) % PASS SIEVE
96.36 | +Tare {(wrerwé* 100} (100-%ret)
3.0 96.36 0.00 (.00 100.00 3.0 coarse gravel
25" 96.36 0.00 0.00 100,00 2.5" coarse gravel
20" 96.36 0.00 0.00 100.00 2.0" coarse gravel
15" 96.36 0.00 0.00 100.00 1.5" coarse gravel
1.3" 96.36 0.00 0.00 100.00 1.0" coarse gravel
0.75" 96.36 0.00 0.00 100.00 0.75" fine gravel
0.50" 96.36 0.00 0.00 100.00 0.50" fine gravel
0.375" 96.36 0.00 0.00 100.00 0.375" fine gravel
#4 96.36 0.00 0.00 100.00 #4 coarse sand
#10 96.36 0.00 0.00 100.00 #10 medium sand
#20 96.40 0.04 0.02 99.98 H20 medium sand
#40 96.66 0.30 0.12 99.88 #40 fine sand
#60 161,51 65.15 26.62 73.38 HO0 fine sand
#100 294.83 198.47 81.10 18.90 #100 fine sand
#200 321.54 225.18 92.02 7,98 #200 fines
% C GRAVEL 0.00 Descriptive Terms > 10% mostly coarse (c)
% F GRAVEL 0.00 trace 0to 5% > 10% mostly medivm (m) LL -
% C SAND 0.00 liitle 5to 12% < 10% fine (c-m) PL -
% M SAND 0.12 some 12 to 30% < 10% coarse (m-f) P -
% F SAND 91.90 and 30 1o 50% < 10% coarse and fine (m) Gs -
% FINES 7.98 < 10% coarse and medium {f)
% TOTAL 100.00 > 10% equal amounts each (c-f)
DESCRIPTION |Liglt Gray, POORLY GRADED SAND WITH SILTY
CLAY, little fines
USCS SP-SC TECH CB
DATE 77912012
CHECK 2. 44/,
REVIEW B
/ L

Golder Associates - Lansing, Michigan

BH12..33.5'-35.0"xism




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

100 12" olelSy oI5| #4110 470 0, #60, §#100,  #200
90 \\
80 \\
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% \
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"
0
1000 100 10 0.1 0.01 0.001
Graln size in millimeters
% Passing
Coarse |  Fine Cor | Med Fine SILT OR CLAY
Boulders | Cobbles Gravel SAND FINES
0.00 000 | o000 000 [ 0.2 91.90 7.9%
SAMPLE ID BH-12 LL -
SAMPLE TYPE JAR PL -
SAMPLE DEPTH 33.5-35.08 Pl -
DESCRIPTION|Light Gray, POORLY GRADED SAND WITH SILTY CLAY, lilde fines
USCS|  sp-sc [
NIPSCO-MCGS TECH CB
123-88898 DATE] 7/9/2082
CHECK| D 1,
REVIEW[ /&

Golder Associates - Lansing, Michigan

BH12.33.5'-35.0" xlsm




Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information:

SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:
DESCRIPTION:

uscs:

AS-RECEIVED MOISTURE CONTENT

TITLE BLOCK:

PRCGJECT NAME:
PRCJECT NUMBER:

Nipsco-MCGS
123-88898

BH-1
JAR
38.5'-40.0'

Dark gray, LEAN CLAY, little sand

CL |

. Weight of Wet Soil & Tare 24.87
Weight of Dry Soil & Tare 23.03
Weight of Tare 14.08
Weight of Water 1.84
Weight of Dry Sail 895
Water Content 20.56%

TECH CB
DATE 07/09/12
CHECK
REVIEW }2?

0

Golder Associates - Lansing, Michigan

BH-1 38.5'-40.0'.xls



ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE Nipsco-MCGS SAMFLE ID BH-1
PROJECT NUMBER 123-88898 SAMPLE TYPE JAR
SAMFPLE DEFTH 38.5'-40.0"
SAMPLE PREPARATION
Wet or Dry Minus #40 Sieve Yes |(ycs or o)
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (W) 19.58 19.18 Weight of Wet Soil & Tare 24.87
Weight of Dry Soil & Tare (W2) 18.81 18.48 Weight of Dry Soil & Tare 23.03
Weight of Tare (W3) 14,06 14.11 Weight of Tare 14.08
Weight of Water (W4=W1-W2) 0.77 0.70 Weight of Water 1.84
Weight of Dry Seil (W5=W2-W3) 4.75 437 Weight of Dry Soil 8.95
Water Content (W4/W5100] 16.21% 16.02% Water Content|  20.56%
LIQUID LIMIT DETERMINATION
Range of Blows 25-135 20-30 15-25
Number of Blows 33 20 18
Weight of Wet Soil & Tare (W6) 25.18 25.94 24,35 Blow 25
Weight of Dry Soil & Tare (W7} 22,54 23.05 21.65 K - Value 1
Weight of Tare (W8} 13.93 14.29 13.74
Weight of Water (WI=W6-W7) 2.64 2,80 2.70
Weight of Dry Soil W10=W7-W8) 8.61 8.76 7.91
Water Content (WO/WL10)*100] 30.66% 32.99% 34.13%
Moisture content at 25 blow 32.38%
LIQUID LIMIT (W) 32.38 2 DESCRIPTION: |Dark gray, LEAN CLAY, litile sand
PLASTIC LIMIT (Wp) 16.11 i6
PLASTICITY INDEX (Ip) 16
LIQUIDITY INDEX (1) 0.28 USCS CL |
MOISTURE CONTENT 20.56%
y =-0.0021x + 0.3763
Moisture Content vs, N- Value
60%
55%
50%
e 45%
5’ 40%
g 3% ——
5 30% T——
g 25% -
20%
or 1 __ E—
15% TECH CB
10% ; 55 1 DATE 71912012
0 N Vilue 00 CHECK| 72 >
rReview| BS7
¥ 14

Golder Associates - Lansing, Michigan

BH-1 38.5-40.0"xls




ASTM GRAIN SIZE ANALYSIS
ASTM C117, C136, D421, D422, D1140 and D2217

Golder Associates - Lansing, Michigan

PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-1
PROJECT NO. 123-88898 I SAMPLE TYPE JAR
SAMPLE DEPTH 38.5-40.0¢
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wel Soil & Tare {gn) 29.42
For Sieve Sample Dy Soil & Tare (gmi) 29.00
Wt. Wet Soil & Tare (gm) (W 24.87 Tere Weight {gin) 13.91
Wt, Dry Soil & Tare (gm) (W2) 23.03 Moisture Content (%) 278
Weight of Tare (gm) (W3) 14.08 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gn) {W4=W1-W2) 1.84 Weight + Tare, Before Separating On The #4 Sieve (gm)] 358.34
Weight of Dry Soil (gm) {W5=W2-W3) 8.95 Tare Weight {(gm} 95.03
Moisture Content {34) (W4wHt10]  20.56% Total Weight (gm)]  256.18 [Wé)
Plus #4 Material Sieve (WitTare}  ((Wr-Tare)W6)*100)  %PASSING
TARE WEIGHT 120" 0.00 0.0 100.0 120" cobbles
3.0 0.00 0.0 100.0 3o coarse gravel
2.5" 0.00 0.0 100.0 2.5 coarse gravel
20" 0.00 0.0 100.0 2.0M coarse gravel
1.5" 0.00 0.0 100.0 15" coarse gravel
Lo 0.00 0.0 100.0 Lo" coarse gravel
0.75" 0.00 0.0 100.0 075"  fine gravel
0.50" 0.00 0.0 100.0 0.50"  fine gravel
0.375" 0.00 0.0 100.0 0.375"  fine gravel
Hd 0.00 0.0 100.0 Hd coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet or Dry (gm) 53.36
Amount Dispersing Agent {ml) 125.00 Calculated Dry Wi, used in test (gm) 51.92
Type Dispersion Device Mechanical Hydrometer Bulb Number 624378
Length of Dispersion Period 1 Minute % Pass #4 Sieve For Wlhole Sample 100.00
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumul Wt.
(Wt+Tare) Retained % PASSING
410 28.13 0.08 99.8 £10 mediun sand
#20 28.44 0.39 99.2 420 medium sand
#40 28,84 0.79 98.5 #o fine sand
460 29.49 1.44 97.2 460 fine sand
#100 30.63 2.58 95.0 #100 fine sand
H200 33.19 5.14 90.1 #200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
71192012 1:26 {min}) R T K Cc C LENGTH A
H19/2012 1:28 2.00 50.0 21.00 0.013 5.83 44,17 8.1 1.00
7/19/2012 1:31 5.00 45.0 21.00 0.013 5.83 39.17 89 1.00
7/19/2012 1:41 15.00 41.0 21.00 0.013 5.83 35.17 9.6 1.00
741912012 1:56 30.00 38.5 21.00 0.013 5.83 32.67 10.1 1.00
711942012 2:260 60.00 34.5 21.00 0.013 5.83 28.67 10.7 1.00
7/19/2012 5:36 250.00 29.5 21.40 0.013 5.70 23.80 115 1.00
7/20/2012 1:26 1440.00 22.0 22.10 0.013 5.47 16.53 12.7 1.00
GRAIN SIZE PERCENTAGES
Partitle Dianteler %o PASSING |% COBBLES 0.00 Description|Dark gray, LEAN CLAY, little sand
0.0271 85.1 % COARSE GRAVEL 0.00
0.0180 75.4 % FINE GHAVEL 0.00 0.00 USCS CL [
0.0108 67.7 % COARSE SAND 0.15
0.0078 629 % MEDIUM SAND 1.37 32 LL
00057 552 % FINE SAND 8.38 9.90 16 PL
0.002% 458 % FINES 90.10 16 P1 TECH CB
00013 318 % TOTAL SAMPLE 100.00 DATE| 7/9/2012
CHECK| "IF7S
REVIEW| = <7
7=

BH-1 38.5-40.0'xls
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES
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Grain size in miltimeters
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders Cobbles GRAVEL SAND FINES
0.00 9.90 90.10
SAMPLE ID BH-1 LL 32
SAMPLE TYPE JAR PL 16
SAMPLE DEPTH 38.5'-40.0¢ Pl 16

DESCRIPTION |Dark gray, LEAN CLAY, little sand

USCS CL |

Nipsco-MCGS
123-885898

TECH CB

DATE| 7912012

CHECK| T}

Golder Associates - Lansing, Michigan

REVIEW| &7/
i [

BH-1 38.5-40.0' xls




Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information:

PROJECT NAME:
PROJECT NUMBER:

SAMPLE ID;
SAMPLE TYPE:
SAMPLE DEPTH:
DESCRIPTION:

USCS:

AS-RECEIVED MOISTURE CONTENT;

TITLE BLOCK:

Golder Associates - Lansing, Michigan

Nipsco-MCGS
123-88898

BH-2
JAR
18.5'-20.0¢

Very Dark Grayish Brown, SANDY SILTY CLAY

CL-ML I
Weight of Wet Soil & Tare 19.93
Weight of Dry Soil & Tare 17.34
Weight of Tare 11.68
Weight of Water 2.59
Weight of Dry Soil 5.66
Water Content 45.76%
TECH cB
DATE 07/18i12
CHECK D s
REVIEW (A
="

EBH-2 18.5-20.0'xls



ATTERBERG LIMITS

Golder Associates - Lansing, Michigan

ASTM D-4318
PROJECT TITLE Nipseo-MCGS IR SAMPLE ID BH-2
PROJECT NUMBER 123-88898 | SAMPLE TYPE JAR
SAMPLE DEPTH 18.5'-20.0"
SAMPLE PREPARATION
Wet or Dry Wel Minus #40 Sievel Yos j(yes of no)
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (W) 18.28 18.05 Weiglt of Wet Soil & Tare 19.93
Weight of Dry Soil & Tare (W2) 17.50 17.20 Weipht of Dry Soil & Tare 17.34
Weight of Tate (W3) 14.31 13.92 Weight of Tare 11.68
Weight of Water (W4=W1-W2) 0.78 0.85 Weight of Water 2.59
Weight of Dry Sail (W35=W2-W3) 3.19 3.28 Weight of Dry Soil 5.66
Water Content (W4/WS5)*100| 24.45% 25.91% Water Content|  45.76%
LIQUID LIMIT DETERMINATION
Range of Blows 25-135 20-30 15-25
Number of Blows 28 28 15
Weight of Wet Soil & Tare (We)] 26.36 28.43 24,22 Blow 25
Weight of Dry Soil & Tare (w7)| 2348 25.10 21,67 K - Value 1
Weight of Tare (W38) 14.03 14.34 14.09
Weight of Water {(Wo=W6-WT7) 2.90 333 2.5
Weight of Dry Soil W10=W17-W8) 9.43 10.76 7.58
Water Content (WS/W10y*100] 30.75% 30.95% 33.64%
Moisture content at 25 blow
LIQUID LIMIT (WD 3L k]| DESCRIPTION:|Very Dark Grayish Brown, SANDY SILTY CLAY
PLASTIC LIMIT (Wp) 25.18 25
PLASTICITY INDEX (Ip) 6
LIQUIDITY INDEX (I) 3.43 USCS] CL-ML
MOISTURE CONTENT 45.76%
y =-0.0023x +0.3707
Moisture Content vs, N- Value
680%
55%
50%
" 45%
Er 40%
& 35% a
£ 30%
§ 26%
20%
15% TECH CcB
10% 5% DATE]  7/1%/2012
10 —_— 0 cueck[ Do,
REVIEW )
[
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ASTM GRAIN SIZE ANALYSIS

ASTM CII17, C136, D421, D422, D1140 and D2217
PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-2
PROJECT NO, 123-88898 | SAMPLE TYPE JAR
SAMPLE DEPTH 18.5'-20.0'
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gm) 26.35
For Sieve Sample Dry Soil & Tare (gm) 26,23
Wi, Wel Soil & Tare (gm) (w1 19.93 Tare Weight (gm) 14.16
Wi, Dry Soil & Tare (gm) (W2) 17.34 Maoisture Content (%) 0.99
Waight of Tare (gm) (W3) 11.68 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gm) (W4=W1-W2) 2.59 Weight + Tare, Before Separating On The #4 Sicve (gm)|  345.21
Weight of Dry Soil {gin} (W5=W2-W3) 5.66 Tare Weight (gm)| 96,02
Moisture Content (%) (W4rws*100]  45.76% Tolal Weight (gn)]  246.74  |(Wé6)
Plus #4 Material Sieve (WiTare)  (((WeTare¥YW6)*100)  %PASSING
TARE WEIGHT 120" 0.00 5.0 1500 120" cobbles
30" 0.00 0.0 100.0 o coarse gravel
2.5 0.00 0.0 100.0 2.5" coarse gravel
2" 0.00 0.0 100.0 20" coarse gravel
L.5" 0.00 0.0 100.0 1.5 coarse gravel
Lo" 0.00 0.0 100.0 1.0 coarse gravel
0.75" 0.00 0.0 100.0 0.75"  fine gravel
0.50" 0.00 0.0 100.0 0.50" fine gravel
0.375" 0.00 0.0 100.0 0.375"  fine gravel
H4 0.00 0.0 100.0 #4 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet or Dry (gm) 5116
Ampunt Dispersing Agent (ml) 125,00 Caleulated Dry Wi, used in test (gm) 50.66
Type Dispersion Device Mechanical Hydrometer Bulb Number 524318
Length of Dispersion Period | Minute % Pass #4 Sieve For Whale Sample 100.00
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #1U - HZUU Sieves)
Cumul Wt,
(Wi Tare) Retained % PASSING
#10 30.80 0.07 99.9 W10 medium sand
[L}])] 31.80 1.07 979 %20 medium sand
#40 33.24 241 95,2 #40 fine sand
H60 39.25 8.42 834 H60 fine sand
#100 54.99 24.16 523 #100 fine sand
200 57.06 26.23 48.2 #200 fines
HYDROMETER CALCULATIONS
DATE TIME BT READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
711912012 1:24 {min) R T K Cc C LENGTH A
71972012 1.26 2.00 27.0 21.00 0.013 5.83 21,17 1.9 1.00
77192012 1:29 5.00 245 21.00 0.013 5.83 18.67 12.4 1.00
92012 1:39 15.00 22.0 21.00 0013 5.83 16.17 12.7 1.00
71972012 .54 30.00 20.0 21.00 0.013 5.83 14.17 13.0 1.00
7192012 224 60.00 17.0 21.00 0.013 583 1117 13.5 .00
711972012 5:34 250.00 13.25 21.00 0.013 5.83 742 14.2 1.00
/2002012 1:24 1440,00 100 20.90 0.014 5.87 4.13 14.7 1.00
GRAIN SIZE PERCENTAGES
Particle Diameter % PASSING |% cOBBLES 0.00 Description|very Dark Grayish Brown, SANDY SILTY CLAY
00329 418  |% COARSE GRAVEL 0.00
0.0212 369 | FNE GRAVEL 0.00 0.00 USCS} CL-ML |
0.0124 kI ) % COARSE SAND 0.14
0.0089 28,0 % MEDIUM SAND 4,62 31 LL
0.0064 220 % FLNE SAND 4702 51.78 25 PL
0.0032 146 % FINES 18.22 6 P TECH| (B
0.0014 82 v TOTAL SAMPLE 100.00 DATE| 7/18/2012
CHECK| [J, &+,
REVIEW[ /Y
4
Golder Associates - Lansing, Michigan BH-2 18.5-20.0'xls




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarse |  Fine Cor |  Med [ Fine SILT OR CLAY
Boulders | Cobbles GRAVE]L SAND FINES
0.00 51.78 48,22
SAMPLE ID BH-2 LL 31
SAMPLE TYPE JAR PL 25
SAMPLE DEPTH 18.5'-20.0' PI 6
DESCRIPTION|Very Dark Grayish Brown, SANDY SILTY CLAY
USCS| CL-ML [
Nipsco-MCGS TECH CB
123-88898 DATE] 71872012
CHECK
REVIEW| °

Golder Associates - Lansing, Michigan
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information: PROJECT NAME: Nipsco-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-2
SAMPLE TYPE: JAR
SAMPLE DEPTH: 38.5-40.0'
DESCRIFTION: [Dark gray, LEAN CLAY WITH SAND, trace gravel
USCS: CL |
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 20.52
Weight of Dry Soil & Tare 19.60
Weight of Tare 13.98
Weight of Water 0.92
Weight of Dry Soil 5.62
Water Content 16.37%
TITLE BLOCK: TECH cB
DATE 07/09/12
CHECK F s
REVIEW 73
7

Golder Associates - Lansing, Michigan BH2..38.5"40.0' xis



ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE Nipseo-MCGS SAMPLE ID BH-2
PROJECT NUMBER 123-88898 SAMPLE TYPE JAR
SAMPLE DEPTH 38.5'-40.0"
SAMPLE PREPARATION
Wet or Dry Wet Minus #40 Sieve Yas |(yes or no)
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (W1) 18.27 18.40 Weight of Wet Soil & Tare 20.52
Weight of Dry Soil & Tare (W2) i7.70 17.83 Weight of Dry Soil & Tare 19.60
Weight of Tare (W3) 13.98 13.99 Weight of Tare 13.98
Weight of Water (Wd=W1-W2) 0.57 0.57 Weight of Water 0.92
Weight of Dry Soil (W5=W2-W3) 3.72 1.84 Weight of Dry Soil 5.62
Water Content (W4/W5)*¥100]  15.32% 14.84% Water Content| 16.37%
LIQUID LIMIT DETERMINATION
Range of Blows 25-135 20-30 15-25
Number of Blows 32 24 19
Weight of Wet Soil & Tare (W6} 24.50 24,86 24.55 Blow 25
Weight of Dry Soil & Tare (W7) 22.33 22.49 22.20 K - Value 1
Weight of Tare (W8) 14,34 14.09 14.04
Weight of Waler (Wo=W6-W7) 2.17 2.37 235
Weight of Dry Soii W10=W7-W8) 7.99 8.40 8.16
Water Content (WO/W10)*100| 27.16% 28.21% 28.80%
Moisiure content at 25 blow
LIQUID LIMIT (WI) 21.97 28 DESCRIPTION: |Dark gray, LEAN CLAY WITH SAND, trace gravel
PLASTIC LIMIT (Wp) 15.08 15
PLASTICITY INDEX (Ip) 13
LIQUIDITY INDEX (1) 0.10 USCs CL |
MOISTURE CONTENT 16.37%
y =-0.0013x + 0.3122
Moisture Content vs. N- Valuc
60%
55%
50%
2 45%
5 40%
8 35%
ERE - _ -
g 2% —
20%
15% o — TECH cB
10% 25 DATE 7912012
10 100
¢ Value CHECK BsT
REVIEW| 72§

Golder Associates - Lansing, Michigan

BHZ..38.5"-40.0'.xIs




ASTM GRAIN SIZE ANALYSIS
ASTM C117, C136, D421, D422, D1140 and D2217

PROIJECT TITLE

Golder Associates - Lansing, Michigan

Nipseo-MCGS | SAMPLE ID BH-2
PROJECT NO. 123-88898 | SAMPLE TYPE JAR
SAMPLE DEPTH 33.5-40.0"
AS RECEIVED WATER CONTENT Hygroscopic Molsture Wet Soil & Tare (gm) 24.21
For Sieve Sample Dry Sail & Tare (gm) 24.20
W, Wet Soil & Tare {gm) (Wi 20.52 Tare Weight (gm) 14.33
Wt. Dry Soil & Tare (i) (W2) 19.60 Moisture Cottent (%) 0,10
Weight of Tare (gn) (W3 13.98 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Waler (gm) (W4=W1-W2) 0.92 Weight + Tare, Before Separating On The #4 Sieve (gm)| 372.77
Weight of Diry Soil (gm) {W5=W2-W3) 5.62 Tare Weight (gn)]  95.40
Moisture Content (%) (W4rws)*100] 16.37% Total Weight (gm);  277.09 (W)
Plus #4 Material Sieve (WitTare)  (((Wt-TareWW6)*100)  %PASSING
TARE WEIGHT 12.0" 11.47 0.0 160.0 12.0"  cobbles
30" 11.47 0.0 100.0 3.0 coarse gravel
2.5 11.47 0.0 100.0 2.5 coarse gravel
2.0 11.47 0.0 100.0 2,0 coarse gravel
1.5" 11.47 0.0 100.0 1.5" eoarse gravel
Lo" 11.47 0.0 100.0 10" coacse gravel
0.75" 11.47 0.0 100.0 0.75"  fine gravel
0.50" 11.47 0.0 1000 0.50"  fing gravel
0.375" 11.47 0.0 100.0 0.375"  fing gravel
H4 11.84 0.1 899 H4 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Grawvity (assumcd)
Weight of Sample Wet or Dry (gm) 50.36
Aungunt Dispersing Agent (m1) 125.00 Calculated Dry Wt. used in lest {(gm) 50.31
Type Dispersion Device Mechanical Hydrometer Bulb Nunber 624378
Length of Dispersion Period 1 Minute % Pass #4 Sieve For Whole Sample 99,87
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumul WL
(Wt Tare) Retained % PASSING
#10 30.85 0.40 99.1 #10 medium sand
H20 31.29 0.84 98.2 #20 medium sand
H4Q 31.79 1.34 97.2 #40 fine sand
H60 32.45 2.00 95.9 #60 fine sand
#100 33.64 3.19 93.5 #100 fine sand
#200 38.08 7.63 84.7 H200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
7/9/2012 1:14 (min) R T K Cc C LENGTH A
71912012 1:16 2.00 42.0 21.60 0.013 5.83 36.17 9.4 1.00
192012 1:19 5.00 378 21.00 0.013 5.83 31.67 10.2 1.00
11912012 1:29 15.00 320 21.00 0.013 5.83 26.17 1.1 1.00
7912012 1:44 30.00 30.5 21.00 0.013 5.83 24.67 114 1.00
71972012 2:14 60.00 28.5 21.00 0.013 5.83 22.67 1.7 1.00
11912012 5:24 250.00 24.0 21.40 0.013 5.70 18.30 12.4 1.00
7/10/2012 1:14 1440.00 18.0 22.10 0.013 5.47 12.53 13.3 1.00
GRAIN SIZE PERCENTAGES
Particle Diameler % PASSING |% cOBBLES 0.00 Description|Dark gray, LEAN CLAY WITH SAND, trace
0.0292 7.8 % COARSE GRAVEL 0.00 gravel
0.0193 62.9 % FINE GRAVEL 0.13 0.13 USCS CL
0.0116 519 % COARSE SAND 0.79
0.0083 49.0 % MEDIUM SAND 1.87 28 LL
0.0060 450 % FINE SAND 12.49 15.15 13 PL
0.0030 36.3 % FINES 84,72 13 Pl TECIE CB
0.0013 24.9 % TOTAL SAMPLE 100.00 DATE] 7/972012
CHECK| /=5
REVIEW| 225
LI

BH2..38.5-40.0' xls




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarse | Fine Cor | Med |  Tine SILT OR CLAY
Boulders Cobbles GRAVEL SAND FINES
0.13 15.15 84.72
SAMPLE ID BH-2 LL 28
SAMPLE TYPE JAR PL 15
SAMPLE DEPTH 38.5-40.0' PI 13
DESCRIPTION |Dark gray, LEAN CLAY WIiTH SAND, trace gravel
USCS CL |
Nipsco-MCGS TECH CB
123-88898 DATE| 79/2012
CHECK ﬁﬁ:z
REVIEW] 127¢
/
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information: PROJECT NAME: Nipsco-MCGS
PROJECT NUMBER: 123-88898
SAMPLE iD: BH-2
SAMPLE TYPE: JAR
SAMPLE DEPTH: 48.5'-50.0'

DESCRIPTION: [Datk gray, LEAN CLAY, trace gravel, some sand

USCS: CL |

AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 24,73
Weight of Dry Soil & Tare 23.10
Weight of Tare 13.93
Weight of Water 1.63
Weight of Dry Soil 9.17
Water Content 17.78%

TITLE BLOCK: TECH CB
DATE 07/09/12
CHECK 7
REVIEW i<l

Golder Associates - Lansing, Michigan
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ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-2
PROJECT NUMBER 123-88898 SAMPLE TYPE JAR
SAMPLE DEPTH 48.5'-50.0"
SAMPLE PREPARATION
Wet or Dry Wet Minus #40 Sieve Yes I(yes or no)
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (W1) 18.21 18.31 Weight of Wet Soil & Tare 24.73
Weight of Dry Soil & Tare (W2) 17.57 17.68 Weight of Dry Soil & Tare 23.10
Weight of Tare (W3) 13.93 13.88 Weight of Tare 13.93
Weight of Water (WA4=W1-W2}) 0.64 0.63 Weight of Water 1.63
Weight of Dry Soil (W5=W2-W3)|  3.64 3.80 Weight of Dry Soil|  9.17
Water Content (W4/W3)*100| 17.58% 16.58% Water Content]  17.78%
LIQUID LIMIT DETERMINATION
Range of Blows 25-35 20 - 30 15-25
Number of Blows 31 20 16
Weight of Wet Soil & Tare (W6) 24.86 25.94 27.05 Blow 25
Weight of Dry Soil & Tare {(W7) 22.39 23.22 23.99 K - Value 1
Weight of Tare (W8) 13.98 14.28 14.14
Weight of Water (W9=We-W7) 2.47 2.72 3.06
Weight of Dry Soil WI0=W7-W8) 8.41 8.94 9.85
Water Content (W9/WI10)*100| 29.37% 30.43% 31.07%
Moisture content at 25 blow 29.98%
LIQUID LIMIT (W1) 29.98 30 DESCRIPTION: | Dark gray, LEAN CLAY, trace gravel, some sand
PLASTIC LIMIT (Wp) 17.08 17
PLASTICITY INDEX (Ip) I3
LIQUIDITY INDEX (I) 0.05 USCS CL |
MOISTURE CONTENT 17.78%
y =-0.0011x + 0.3273
Moisture Content vs. N- Value
80%
55%
50%
e 45%
g 40% -
S 35%
2]
é 0% — =le 7
2 25% |{—--
20— — —f——— -
0,
15% TECH cB
10% 1 25 DATE}  7/9/2012
0 X Vale 100 CHECK| 7/
REVIEW| [Z %/
T ¥
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ASTM GRAIN SIZE ANALYSIS
ASTM CI117, C136, D421, D422, D1140 and D2217

Golder Associates - Lansing, Michigan

PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-2
PROIJECT NO. 123-88898 | SAMPLE TYPE JAR
SAMPLE DEPTH 48.5'-50.0"
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wel Soil & Tare (gm) 3447
For Sieve Sample Diry Soil & Tare (g) 33.83
Wt, Wet Soil & Tare (gm) (wW1) 24.73 Tare Weight (gm) 13.73
Wt. Dry Soil & Tare (gm) (W2) 23.10 Moisture Content (%) 3.18
Weiglt of Tare (gn) (W3) 13.93 ‘Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gm) (Wd=W1.W2) 1.63 Weight + Tare, Before Separating On The #4 Sieve (gm)]  351.38
Weight of Dry Soil (gin) (W5=W2-W3) 9.17 Tare Weight (gm)| 95.96
Moisture Content (%) (Waws)x100]  17.78% Total Weight (gm)f  247.54  |(Wé)
Plus #4 Materia! Sieve (Wi+Tare)  (((Wt-TareyW6)*100)  %PASSING
TARE WEIGHT 12.0" 10.96 0.0 100.0 120" cobbles
30" 10.86 0.0 100.0 3.0 coarse gravel
2.5" 10.96 0.0 100.0 2.5 coarse gravel
290" 10.96 0.0 100.0 2.0" coarse gravel
1.5" 10.96 0.0 100.0 1.5" coarse gravel
Lo 10.96 0.0 100.0 Lo" corse gravel
0.75" 10.96 0.0 100.0 075" fine gravel
0.50" 10.96 0.0 100.0 0.50"  fine gravel
0.375" 10.96 0.0 100.0 0.3758"  fine gravel
H4 11.21 0.1 999 #e coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet or Dry {gmn} 50.23
Amount Dispersing Agent {inl) 125.00 Calculated Dy Wt. used in test (gn) 48.68
Type Dispersion Device Mechanical Hydrometer Bulb Number 624378
Length of Dispersion Period 1 Minute % Pass f14 Sieve For Whole Sample 99.90
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cunwl Wt. -
{Wt+Tare) Retained % PASSING
#10 28.39 0.35 99.2 10 medsum sand
il 28.86 0.82 98.2 H20 mediym sand
#40 29.38 1.34 97,1 #40 fine sand
#60 29.96 1.92 96.0 H60 fine sand
#100 30.68 2.64 94.5 #i0¢ fine sand
4200 33.97 5.93 87.7 #200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
719/2012 1:08 {min) R T K Ce C LENGTH A
7/9/2012 1:10 2.00 44.0 21.00 0.013 5.83 38.17 a1 1.00
71912012 1:13 5.00 40.5 21.00 0.013 5.83 34.67 9.7 1.00
7/9/2012 1:23 15.00 36.0 21.00 0.013 5.83 30.17 10.4 1.00
71912012 1:38 30,00 34.5 21,00 0.013 5.83 28.67 10.7 1.00
71972012 2:08 60.00 31.0 21.00 0.013 5.83 25.17 i1.2 1.00
7972012 5:18 250.00 26.0 21.40 0.013 570 20.30 12.0 1.00
10,2012 1:08 1440.00 20.6 22.10 0.013 5.47 15.03 13.0 1.00
GRAIN SIZE PERCENTAGES
Particle Diameicr % PASSING |% COBDBLES 0.00 Description|Dark gray, LEAN CLAY, trace gravel, some sand
0.0288 78.3 % COARSE GRAVEL 0.00
0.0188 7.1 % FINE GRAVEL 0.10 0.10 USCS CL |
0.0112 619 % COARSE SAND 0.72
0.0081 38 B % MEDIUM SAND 2.03 30 LL
D.0058 516 % FINE SAND 9.42 12,17 17 PL
2.0030 41.7 % FRNES 87.73 13 Pl TECH| CB
0.0013 30.8 % TOTAL SAMPLE 100.00 DATE| 7/9/2012
CHECK| %S
REVIEW| £ FH—
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders Cobbles GRAVEL SAND FINES
(.10 12.17 87.73
SAMPLE ID BH-2 LL 30
SAMPLE TYPE JAR PL 17
SAMPLE DEPTH 48.5'-50.0 Pl 13
DESCRIPTION |Dark gray, LEAN CLAY, trace gravel, some sand
USCS CL
Nipsco-MCGS TECH CB
123-88898 DATE| 7/9/2012
CHECK
REVIEW| Bsz7™

Golder Associates - Lansing, Michigan
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information: PROJECT NAME: Nipsco-MCGS
PROJECT NUMBER: 123-88898
SAMPLE (D: BH-3
SAMPLE TYPE: JAR
SAMPLE DEPTH: 73.5-75.0'

DESCRIPTION: [Dark gray, LEAN CLAY, little sand

USCS: CL I
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 27.07
Weight of Dry Soil & Tare 25.34
Weight of Tare 14,01
Weight of Water 1.73
Weight of Dry Soil 11.33
Water Content 15.27%
TITLE BLOCK: TECH cB
DATE 07/08M12
CHECK S
REVIEW 2~ il
ki
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ATTERBERG LIMITS

Golder Associates - Lansing, Michigan

ASTM D-4318
PROJECT TITLE Nipsco-MCGS SAMPLE ID BH-3
PROJECT NUMBER 123-88898 SAMPLE TYPE JAR
SAMPLE DEPTH 73.5'-75.0'
SAMPLE PREPARATION
Wet or Dry Wet Minus #40 Sieve Yes |(yes or no}
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (W1) 19.47 15.92 Weight of Wet Soil & Tare 27.07
Weight of Dry Soil & Tare (W2) 18.80 18.30 Weight of Dry Soit & Tare 25.34
Weight of Tare (W3) 14.09 13.87 Weight of Tare 14.01
Weight of Water (Wi=W1-W2) 0.67 0.62 Weight of Water 1.73
Weight of Dry Soil (W5=W2-W3) 4.71 4.43 Weight of Dry Soil 11.33
Water Content (W4/W5)*100] 14.23% 14.00% Waler Content] 15.27%
LIQUID LIMIT DETERMINATION
Range of Blows 25-35 20-30 15-125
Number of Blows 30 24 15
Weight of Wet Soil & Tare (W6) 24.31 2265 26.43 Blow 25
Weight of Dry Soil & Tare (W7 21.65 20.14 22,91 K - Value 1
Weight of Tare (W8) 11.41 11.21 11.32
Weight of Water (Wo=W6-W7) 2.76 2.51 3.52
Weight of Dry Soil W10=W7-W8) 10.14 8.93 11.59
Water Content (W/W10)*1001  27.22% 28.11% 30.37%
Moisture content at 25 blow
LIQUID LIMIT (WI) 28.22 28 DESCRIPTION: [Dark gray, LEAN CLAY, little sand
PLASTIC LIMIT (Wp) 14.11 14
PLASTICITY INDEX (Ip} 14
LIQUIDITY INDEX (I) 0.08 USCS CL |
MOISTURE CONTENT 15.27%
=.0.0021x + 0,3347
Moisture Content vs, N- Value
60%
55%
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15% . T TECH cB
10% s DATE| _ 7/9/2012
10 100
N Value CHECK|
REVIEW 257
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ASTM GRAIN SIZE ANALYSIS
ASTM C117,C136,D421, D422, D1140 and D2217

Golder Associates - Lansing, Michigan

PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-3
PROJECT NO. 123-88808 | SAMPLE TYPE JAR
SAMPLE DEPTH 73.5-75.0¢
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gm) 31.81
' For Sieve Sample Dry Seil & Tare (gm) 3140
Wt, Wel Soil & Tare {gn) {W1) 21.07 Tare Weight {gm) 14.07
Wt. Dry Soil & Tare (gm) {W2) 25.34 Moisture Content (%) 2,37
Weight of Tare (gm) {W3) £4.01 ‘Fotal Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gm) (Wd=W1-W2) 1.73 Weight + Tare, Before Separating On The #4 Sieve (gm}| 380,17
Weight of Dry Soil (gin) (WS=W2-W3) 11.33 Tare Weight (gm)l  95.97
Moisture Content (%4) (WaIWsP100|  15.27% Total Weight (gm)]  277.63  [(W6)
Plus #4 Material Sieve (Wi+Tare)  (((Wt-TareYW6)*100)  %PASSING
TARE WEIGHT 120" 0.00 0.0 100.0 120" cobbles
3.0 0.00 0.0 1000 kK coarse gravel
2.5" 0.00 0.0 100.0 25" coarse gravel
2.0" 0.00 0.0 100.0 20" coarse gravel
15" 0.00 0.0 100.0 L5" coarse gravel
10" Q.00 0.0 100.0 Lo" coarse gravel
0.75" 0.00 0.0 100.0 075" fine gravel
0.50" 0.00 0.0 100.0 0.50"  fine gravel
0.375" 0.00 0.0 100.0 0.¥75"  fine pravel
#4 0.00 00 100.0 #d coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet or Dry (gm) 51.68
Amount Dispersing Agent (ml) 125.00 Calculated Dry Wi, used in lest {gim} 50.49
Type Dispersion Device Mechanical Hydrometer Bulb Number 624378
Length of Dispersion Period 1 Minute % Pass #4 Sicve For Whole Sample 100.00
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumul Wi,
(Wt Tare) Retained % PASSING
#10 30.69 0.20 99.6 #10 medium sand
120 31.00 0.51 99,0 10 medium sand
#40 31.47 0.98 98.1 #40 fine sand
#60 32.55 2.06 95.9 #60 fine sand
#100 33.14 2.65 24.8 #100 fine sand
#200 35.92 5.43 89.2 #200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
7/19/2012 1:20 {min} R T K Cc C LENGTH A
719/2012 1:22 2.00 45.0 21.21 0.013 576 39.24 8.9 1.00
7/19/2012 1:25 5.00 40.0 21.00 0.013 5.83 34.17 9.7 1.00
T19/2012 1:35 15.00 36.0 21.00 0.013 5.83 36.17 104 1.00
1912012 1:50 30.00 33.5 21.00 0.013 5.83 21.67 109 1.00
192012 2:20 60.00 31.5 21.00 0.013 5.83 25.67 11.2 1.00
H19/2012 5:30 250.00 26.0 21.40 0.013 5.70 20.30 12.0 1.00
T120/2012 1:20 1440.00 20.5 22,10 0.013 5.47 15.03 13.0 .00
GRAIN SIZE PERCENTAGES
Particle Diameter % PASSING |% COBBLES (.00 Description |Dark gray, LEAN CLAY, little sand
00284 71 % COARSE GRAVEL 0.00
0.0188 61.7 % FINE GRAVEL 0.00 0.00 USCS CL
0.0112 59.8 % COARSE SAND 0.40
0.0081 548 % MEDIUM SAND 1.54 28 LL
0.0058 50.8 % FINE SAND 8.81 10.76 4 PL
00030 40.2 % FINES 389.24 14 Pl TECH CE
00013 29.8 % TOTAL SAMPLE 100.00 DATE| 7/9/20]12
CHECK| 27}
REVIEW( fo/
v
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarse | Fine Cor | Med |  Fine SILT OR CLAY
Boulders Cobbles GRAYEL SAND FINES
0.00 10.76 89.24
SAMPLE ID BH-3 LL 28
SAMPLE TYPE JTAR PL 14
SAMPLE DEPTH 73.5-75.0 PI 14
DESCRIPTION |Dark gray, LEAN CLAY, little sand
USCS CL |
Nipsco-MCGS TECH CB
123-88898 DATE] 7/9/2012
CHECK| 22¢
REVIEW| /Zy7 ]
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information:

PROJECT NUMBER:
SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:
DESCRIPTION:

USCS:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

PROJECT NAME:

Nipsco-MCGS

123-88898

BH-4

JAR

23.5'-25.0/

Dark grayish brown, SANDY SILT

ML |

Weight of Wet Soil & Tare 27.35
Weight of Dry Soil & Tare 22.35
Weight of Tare 14.06
Weight of Water 5.00
Weight of Dry Soil 8.20
Water Content 60.31%

TECH cB

DATE 07/18H12

CHECK 7S
REVIEW sy
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ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-4
PROJECT NUMBER 123-88898 SAMPLE TYPE JAR
SAMPLE DEPFTH 23.5'-25.0
SAMPLE PREPARATION
Wet or Dry Minus #40 Sieve Yes i(ycs or no}
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (W) 18.02 18.07 Weight of Wet Soil & Tare 27.35
Weight of Dry Soil & Tare (W2) 17.48 17.56 Weight of Dry Soil & Tare|  22.35
Weight of Tare (W3) 13.83 14.06 Weight of Tare 14.06
Weight of Water (Wi=W1-W2) 0.54 0.51 Weight of Water 5.00
Weight of Dry Soil (W5=W2-W3) 3.65 3.50 Weight of Dry Soil 8.29
Water Content (W4W5)*100] 14.79% 14.57% Water Content|  60.31%
LIQUID LIMIT DETERMINATION
Range of Blows 25-35 20-30 15-25
Number of Blows 33 26 18
Weight of Wet Soil & Tare (Weé) 22.15 21.76 21.25 Blow 25
Weight of Dry Soil & Tare (W7 21.08 20.67 20.19 K - Yalue 1
Weight of Tare (W8) 13.94 14.18 14.10
Weight of Water (W9=We6-W7) 1.07 1.09 1.06
Weight of Dry Soit WI10=W7-W8) 7.14 6.49 6.09
Water Content (W'W10)*100]  14.99% 16.80% 17.41%
Moisture content at 25 blow
LIQUID LIMIT (WI) 16.36 16 DESCRIPTION: | Dark grayish brown, SANDY SILT
PLASTIC LIMIT (Wp) 14.68 15
PLASTICITY INDEX (Ip) ]
LIQUIDITY INDEX (I) 458.63 USCS ML
MOISTURE CONTENT 60.31%
y =-0.0016x + 0.2048
Moisture Content ys. N- Value
B80%
55%
50%
" 45%
5 40%
8 35%
£ 30%
S 25%
20% — "
15% Wi — | R e TECH B
10% 25 DATE| _ 7/19/2012
10 100
N Value CHECK| = r
REVIEW| 2 53/
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ASTM GRAIN SIZE ANALYSIS
ASTM C117, C136, D421, D422, D1140 and D2217

PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-4
PROJECT NO. 123-88898 | SAMPLE TYPE JAR
SAMPLE DEPTH 23.5%-25.0
AS RECEIVED WATER CONTENT Hygroscopic Meisture Wet Soil & Tare (gm} 20.72
For Sieve Sample Dry Soil & Tare (gm) 20.64
Wt, Wet Soil & Tare (gm) {W1) 2735 Tare Weight {gin) 14,09
Wt. Dry Soil & Tare (gm) (W2) 22.35 Moisture Content (%) 1.22
Weight of Tare (gm) (W3) 14.06 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water {gm) (W4=W1-W2) 5.00 Weight + Tare, Before Separating On The 4 Sieve (gm)| 268,80
Weight of Dry Soil {(gm) (W5=W2-W3) 8.29 Tare Weight (gm)]  96.08
Moisture Content (%) (Warws)rion]  60.31% Total Weight {gm)| 170.64  |(W6)
Plus #4 Material Sieve (Wt+Tare)  ((Wi-TareyW6)*109)  %PASSING
TARE WEIGHT 120" 0.00 0.0 100.0 120" cobbles
e 0.00 0.0 100.0 30 coarse gravel
2.5" 0.00 0.0 100.0 2.5" coarse gravel
20" 0.00 0.0 100.0 2.0 coarse gravel
L.5" 0.00 0.0 100.0 15" coarse gravel
L0 0.00 0.0 100.0 1.0" coarse gravel
0.75" 0.00 0.0 100.0 0.75" fine gravel
0.50" 0.00 0.0 100.0 0.50" fine grave!
0.375" 0.00 0.0 100.0 0.375"  fine gravel
H4 0.00 0.0 100.0 4 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumcd)
Weight of Sample Wet or Dry (gin) 54.82
Amount Dispersing Agent {ml) 125.00 Calculated Dry Wt. used in lest (gn) 54.16
Type Dispersion Device Mechanical Hydrometer Bulb Number 624378
Length of Dispersion Period 1 Minute % Pass #14 Sieve For Whole Sample 100.00
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumul Wt,
(Wt+Tare) Retained % PASSING
#10 28.52 0.05 99.9 H10 medium sand
420 28.60 0.13 99.8 #20 medium sand
#40 29.38 0.91 98.3 #40 fine sand
#50 3312 4.65 914 #60 fine sand
#100 43,94 15.47 714 #100 fiue sand
#200 46.59 18.12 66.5 K200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
7/19/2012 2:15 (min) R T K. Ce C LENGTH A
7/19/2012 2:17 2.00 39.5 21.00 0.013 5.83 33.67 9.9 1.00
741972012 2:20 5.00 36.0 21.00 0.013 5.83 30.17 10.4 1.00
711972012 2:30 15.00 29.5 21.00 0.013 5.83 23.67 11.5 1.00
7/19/2012 2:45 30.00 25.0 21.00 0.013 5.83 19.17 12.2 .00
11972012 315 60.00 21.0 21.00 0.013 5.83 15.17 12.9 i.00
7/19/2012 6:25 250.00 15.0 21.00 0.013 5.83 9.17 13.8 1.00
712072012 2:15 1440.00 10.5 20.90 0.014 5.87 4.63 14.7 1.00
GRAIN S1ZE PERCENTAGES
Particle Diancler % PASSING [% COBBLES 0.00 Description|Dark geayish brown, SANDY SILT
0.0300 62.2 % COARSE GRAVEL 0.00
00194 55.7 44 FINE GRAVEL 0.00 0.00 USCS MI |
00118 437 % COARSE SAND 0.09
0.0086 354 % MEDIUM SAND 1,59 16 LL
0.0063 280 % FINE SAND 31.78 3346 15 PL
00032 165 |%FNES 66.54 1 Pl TECH] CB
00014 8.6 % TOTAL SAMPLE 100.00 DATE| 7/19/20)2
CHECK[ ] )
REVIEW| 25,
¢

Golder Associates - Lansing, Michigan
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

12 K L - 75" M4 #10 #20 #40  #60 #100 #200
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Grain size in millimeters
Coarse | Fine Cor | Med |  Fine SILT OR CLAY
Boulders Cobbles GRAVEL SAND FINES
0.00 33.46 66.54
SAMPLE ID BH-4 LL 16
SAMPLE TYPE JAR PL 15
SAMPLE DEPTH 23.5'-25.0' Pl 1
DESCRIPTION|Dark grayish brown, SANDY SILT
USCS ML
Nipsco-MCGS TECH| CB
123-88898 DATE| 711922012
CHECK| >
REVIEW| Fs 7~

Golder Associates - Lansing, Michigan BH-4 23 5-25.0'xls




Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information: PROJECT NAME:
PROJECT NUMBER:

SAMPLE ID;
SAMPLE TYPE:
SAMPLE DEPTH:
DESCRIPTION:

USCS:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

Golder Associates - Lansing, Michigan

Nipsco-MCGS

123-86898

BH-6

JAR

43.5-45.0'

Dark gray, GRAVELLY LEAN CLAY, little sand

CL I

Weight of Wet Soil & Tare 21.02
Weight of Dry Soil & Tare 19.96
Weight of Tare 14.03
Weight of Water 1.06
Weight of Dry Sail 593
Water Content 17.88%

TECH CB

DATE 07/09M12

CHECK Bsy/
REVIEW T2

BHE..43.545.0"xIs



ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-6
PROJECT NUMBER 123-88898 SAMPLE TYPE JAR
SAMPLE DEPTH 43.5'-45.0"
SAMPLE PREPARATION
Wet or Dry Wat Minus #40 Sieve Yes |(yes or o}
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (W1) 16.03 15.13 Weight of Wet Soil & Tare]  21.02
Weight of Dry Soil & Tare (W2) 15,43 14.60 Weight of Dry Soil & Tare 19.96
Weight of Tare (W3) 11.48 10.96 Weight of Tare 14.03
Weight of Water (Wd=W1-W2) 0.60 0.53 Weight of Water 1.06
Weight of Dry Soil (W5=W2-W3) 3.95 3.64 Weight of Dry Soil 5.93
Water Content (W4/W5)*100[ 15.19% 14.56% Water Content|  17.88%
LIQUID LIMIT DETERMINATION
Range of Blows 25-35 20-30 15-25
Number of Blows N 26 20
Weight of Wet Soil & Tare (W6) 23.29 21.40 23.52 Blow 25
Weight of Dry Soil & Tare (W7) 20.57 19.16 20.83 K - Value 1
Weight of Tare (w8)|  10.88 11.40 11.69
Weight of Water {(Wo=W6-WT) 2.72 2.24 2.69
Weight of Dry Soil WI0=W7-W8) 9.69 7.76 9.14
Water Content (WO/'W10)*100[ 28.07% 28.87% 29.43%
Moisture content at 25 blow
LIQUID LIMIT (WI) 28.94 29 DESCRIPTION:|Dark gray, GRAVELLY LEAN CLAY, little sand
PLASTIC LIMIT (Wp) 14.88 15
PLASTICITY INDEX (Ip) 14
LIQUIDITY INDEX (I} 0.21 USCS CL |
MOISTURE CONTENT 17.88%
y =-0.0012x + 0.3194
Moisture Content vs. N- Value
60%
55%
500/0
" 45%
5“ 40%
5 35% —
O
5 aow -
£ 259, _
20% ——-
15% TECH CB
10% - 55 DATE| _ 7/9/2012
10 100
NVl CHECK B
REVIEW| 2./

Golder Associates - Lansing, Michigan
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ASTM GRAIN SIZE ANALYSIS
ASTM C117, C136, D421, D422, D1140 and D2217

Golder Associates - Lansing, Michigan

PROJECT TIiTLE Nipsco-MCGS I SAMPLEID BH-6
PROIECT NO. 123-88898 [ SAMPLE TYPE JAR
SAMPLE DEPTH 43.5'-45.0'
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gm) 26.26
For Sieve Sample Dry Soil & Tare (gm) 26.01
Wt. Wet Soil & Tare (gm} (W1) 21.02 Tare Weight {gn) 14.06
Wt. Dry Soil & Tare {gin) (W2) 19.96 Moisture Content (%) 2.09
Weight of Tare (gm) (W3) 14.03 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gm) (WA=W1-W2) 1.06 Weight + Tare, Before Separating On The #4 Sieve (gm)|  337.90
Weight of Dry Soil (gm) (W5=W2-W3) 5.93 Tare Weight (gm)] 98,35
Moisture Content (%6) (W4/wWsy100|  17.88% Tolal Weight (gm)| 23464 |(W6)
Plus #4 Material Sieve (WtTare)  (((Wt-TareW6)*100)  %PASSING
TARE WEIGHT 120" 1169 0.0 100.0 120" cobbles
3.0 11.69 0.0 100.0 3o coarse pravel
2.5" 11.69 0.0 100.0 2.5" coarse gravel
2.0" 11.69 0.0 100.0 2.0 coarse grave!
1.5" 11.69 0.0 100.0 1.8" coarse gravel
1.0" 55,33 18.6 814 1.0" coarse gravel
0.75" 55,33 18.6 81.4 0.75"  fine gravel
0.50" 55.33 18.6 814 0.50" fine gravel
0.375" 55,33 18.6 81.4 0.375"  fine gravel
#4 55.59 18.7 31.3 Hd coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (ﬂssumed)
Weight of Sample Wet or Dry (gm) 51.05
Amount Dispersing Agent (inl) 125.00 Calculated Dy W1. used in test {gm) 50.00
Type Dispersion Device Mechanical Hydrometer Dulb Number 624378
Length of Dispersion Period 1 Minute % Pass #4 Sieve For Whole Sample 81.29
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #10 - 8200 Sieves)
Cumul Wt.
(Wt+Tare) Retained % PASSING
#10 31.05 0.59 80.3 H10 medium sand
420 31.36 0.90 79.8 #20 nedium sand
#40 31.90 1.44 789 H40 fine sand
#60 3280 2.14 77.8 Ho0 fine sand
#100 33.77 3.31 75.9 #100 fine sand
#200 37.52 7.06 69.8 #200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
7162012 1:16 (min) R T K Ce C LENGTH A
7/9/2012 1:18 2.00 44.0 21.00 0.013 5.83 38.17 9.1 1.00
7912012 1:21 5.00 39.5 21.00 0.013 5.83 33.67 9.9 1.00
7912012 1:31 15.00 36.0 21.00 0.013 5.83 30.17 10.4 1.00
7/9/2012 1:46 30.00 335 21.00 0.013 5.83 27.67 10.9 1.00
9712012 2:16 60.00 31.0 21.00 0.013 5.83 25.17 1.2 1.00
7/912012 5:26 250.00 255 21.40 0.013 5.70 19.80 12.2 1.00
7/10/2012 1:16 1440.00 20.5 22.10 0.013 5.47 15.03 13.0 1.00
GRAIN SIZE PERCENTAGES
Particle Diameter % PASSING |% COBBLES 0.00 Description|Dark gray, GRAVELLY LEAN CLAY, little sand
0.0288 62.0 % COARSE GRAVEL 18.60
0.0190 54.7 % FINE GRAVEL 0.11 18.71 USCS CL
0.0112 19.0 % COARSE SAND (.96
0.0081 450 9 MEBIUM SAND 1.38 29 LL
0.0058 109 % EINE SAND 9.14 11.48 15 PL
0.0030 322 % FINES (9.81 14 Pl TECH CcBh
0.0013 24.4 % TOTAL SAMPLE 100.00 DATE| 7/9/2012
CHECK
REVIEW
i
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarse | Fine Cor | Med |  Fine SILT OR CLAY
Boulders | Cobbles GRAVEL SAND FINES
18.71 11.48 69.81
SAMPLE ID BH-6 LL 29
SAMPLE TYPE JAR PL 15
SAMPLE DEPTH 43.5'-45.0' Pl 14
DESCRIPTION;Dark gray, GRAVELLY LEAN CLAY, little sand
USCS CL l
Nipsco-MCGS TECH[  cB
123-88898 DATE| 7/9/2012
CHECK| /37
REVIEW| 1277
[

Golder Associates - Lansing, Michigan

BH6..43.5'-45.0' xIs




Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information: PROJECT NAME: Nipsco-MCGS
PROJECT NUMBER: 123-88898
SAMPLE |D: BH-6
SAMPLE TYPE: JAR
SAMPLE DEPTH: 48,5'-50.0°

DESCRIPTION: |Dark gray, LEAN CLAY, little sand

USCS: CL |
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 23.74
Weight of Dry Soil & Tare 22.34
Weight of Tare 14.15
Weight of Water 1.40
Weight of Dry Soil 8.19
Water Content 17.09%
TITLE BLOCK: TECH CB
DATE 07/09/12
CHECK 75
REVIEW =7
" ’

Golder Associates - Lansing, Michigan BH-6 48.5'-50.0'xls



ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE Nipsco-MCGS SAMPLE ID BH-6
PROJECT NUMBER 123-88898 SAMPLE TYPE JAR
SAMPLE DEPTH 48.5'-50.0'
SAMPLE PREPARATION
Wet or Dry Minus #40 Sieve Yes |(ycs or no)
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (W1) 18.31 18.38 Weight of Wet Soil & Tare|  23.74
Weight of Dry Soil & Tare (W2)| 1766 17.72 Weight of Dry Soil & Tare|  22.34
Weight of Tare (W3) 13.84 13.64 Weight of Tare 14.15
Weight of Water (Wa=W1-W2) 0.65 0.66 Weight of Water 1.40
Weight of Dry Seil {(W5=W2-W3) 3.82 4.08 Weight of Dry Soil 8.19
Water Content (W4/W5y*100]  17.02% 16.18% Water Content|  17.09%
LIQUID LIMIT DETERMINATION
Range of Blows 25-35 20-30 15-25
Number of Blows 3 22 20
Weight of Wet Soil & Tare (We6) 26.89 24.74 25.50 Blow 25
Weight of Dry Socil & Tare (W7 23.95 22.22 22,75 K - Value 1
Weight of Tare (W8) 14.02 14.02 14.11
Weight of Water (WI=W6-WT) 2.94 2.52 2,75
Weight of Dry Soil WI10=W7-W8) 9.93 8.20 8.64
Water Content (WO/W10)*100] 29.61% 30.73% 31.83%
Moisture content at 25 blow
LIQUID LIMIT (W1} 30,56 3 DESCRIPTION;:|Dark gray, LEAN CLAY, little sand
PLASTIC LIMIT (Wp) 16.60 17
PLASTICITY INDEX (Ip) 14
LIQUINMITY INDEX (I} 0.04 USCS CL |
MOISTURE CONTENT 17.09%
y =-0.0018x + 0.3506
Moisture Content vs. N- Value
60%
55%
50%
- 45% -
5 40%
S a5% |-
o
_'3: 30%
g 25% . —
20%
15% T o o TECH CB
10% 5 DATE 71912012
10 100
N Valug CHECK ‘17 }
REVIEW| <7
St
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ASTM GRAIN SIZE ANALYSIS

ASTM Cl117, C136, D421, D422, D1140 and D2217

Golder Associates - Lansing, Michigan

BH-6 48.5-50.0'xls

PROJECT TiTLE Nipsco-MCGS l SAMPLE iD BH-6
PROJECT NO. 123-88898 | SAMPLE TYPE JAR
SAMPLE DEPTH 48.5-50.0
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wel Soil & Tare {(gm) 34.60
For Sieve Sample Dry Soil & Tare (pm) 34.11
W1, Wet Soil & Tare (gm) Wiy 23.74 Tare Weight (gm) 13.98
Wi, Dry Soil & Tare (gm} (W2) 22.34 Moisture Content (%o} 2.43
Weight of Tare (gn) (W3) 14.15 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gm) (Wi=W1-W2) 1.40 Weight + Tare, Before Separating On The #4 Sieve (gm)]  353.29
Weight of Dry Soil (gm) ws=waw3)[ 819 Tare Weight (zm)| 96.76
Moisture Context (%) (Wawsy'i00f  17.09% Total Weight {gm)] 25043 [(W&)
Plus #4 Material Sieve (Wt+Tare)  (((Wt-Tare)/W6)*100)  %PASSING
TARE WEIGHT 120" 0.00 0.0 100.0 12.0"  cobbles
3.0" 0.00 0.0 100.0 30" coarse pravel
25" 0.00 0.0 100.0 2.5" coarse gravel
20" 0.00 0.0 100.0 2.0" coarse gravel
1.5" 0.00 0.0 100.0 1.5" coarse gravel
Lo" 0.00 0.0 100.0 1.0 coarse grave]
075" 0.00 0.0 100.0 0.75" fine gravel
0.50" 0.060 0.0 100.0 0.50" fine gravel
0.375" 0.00 0.0 100.0 0.375"  fine gravel
#4 0.00 0.0 160.0 Hd coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wel or Dey (gm) 51.10
Amount Dispersing Agent (ml) 125.00 Calcutaled Dry Wit. used in test {gm) 49.89
Type Dispetsion Device Mechanical Hydrometer Bulb NMumber 624378
Length of Dispersion Period 1 Minute % Pass #4 Sieve For Whole Sample 100.08
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumul Wi,
{Wt+Tare) Retained % IPASSING
#10 28.86 0.37 99.3 #10 medium sand
#10 28.33 0.84 98.3 #20 medium sand
440 29.75 .26 97.5 #40 fine sand
#60 30.28 1.79 96.4 Heo fine sand
#100 31.11 2,62 94,7 #1100 fine sand
#1200 34.35 5.86 88.3 #200 fincs
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
7/9/2012 1:04 {min) R T K Ce C LENGTH A
7/9/2012 1:06 2.00 45.0 21.00 0.013 5.83 39.17 3.9 1.00
7912012 1:09 5.00 41.5 21.00 0.013 5.83 35.67 9.6 1.00
71912012 1:19 15.00 36.5 21.00 0.013 5.83 30.67 10.4 1.00
71912012 1:34 30.00 34.0 21.00 0.013 5.83 28.17 10.7 1.00
7/92012 2:04 60.00 31.5 21.00 0.013 5.83 25.67 112 1.00
7912012 5:14 250.00 25.5 21.40 G013 570 19.80 122 1.00
7/10/2012 1:04 1440.00 20.0 22,10 0.013 5.47 14.53 13.0 1.00
GRAIN SIZE PERCENTAGES
Particle Diameter % PASSING | coBBLES 0.00 Description |Dark gray, LEAN CLAY, little sand
2.0284 78.3 % COARSE GRAVEL 0.00
L.01B7 713 9% FINE GRAVEL 0.00 0.00 USCS CL |
0.0112 61.5 % COARSE SAND 0.74
0.0081 56.5 % MEDIUM SAND 1.78 31 LL
0.0038 51.5 % FINE SAND 9.22 11.75 17 PL
0,0030 39.7 %, FINES 88.25 14 Pl TECH| CB
0.0012 29.1 % TOTAL SAMPLE 100.00 DATE| 7/9/2012
CHECK| 722/
REVIEW[ 2 ¢/ |
Id L




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders |  Cobbles GRAVEL SAND FINES
0.00 11.76 88.25
SAMPLE ID BH-6 LL 31
SAMPLE TYPE JAR PL 17
SAMPLE DEPTH 48.5-50.0' PI 14
DESCRIPTION|Dark gray, LEAN CLAY, little sand
UsCs CL |
Nipsco-MCGS TECH CcB
123-88898 DATE| 7/501012
CHECK| ~22(
REVIEW| v/
/ ¥V

Golder Associates - Lansing, Michigan
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav,

Global Information: PROJECT NAME: Nipsco-MCGS
PRCJECT NUMBER: 123-808898
SAMPLE ID: BH-8
SAMPLE TYPE: BAG
SAMPLE DEPTH: 18.5-20.0'
DESCRIPTION: |Black, SILT, tsace sand
USCS: ML |
AS-RECEIVED MOISTURE CONTENT.: Weight of Wet Soil & Tare 26.85
Weight of Dry Soil & Tare 22,53
Weight of Tare 13.96
Weight of Water 4,32
Weight of Dry Soil 8.57
Water Content 50.41%
TITLE BLOCK: TECH CB
DATE 07/18M12 .
CHECK 25‘ o 2
REVIEW I
-l

Golder Associates - Lansing, Michigan

BH-8 18.5'-20.0'xls



ATTERBERG LIMITS

Golder Associates - Lansing, Michigan

ASTM D-4318
PROJECT TITLE Nipsco-MCGS | SAMPLE 1D BH-8
PROJECT NUMBER 123-88898 SAMPLE TYPE BAG
SAMPLE DEPTH 18.5'-20.0"
SAMPLE PREPARATION
Wet or Dry Minus #40 Siever Yes I(yes or no}
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (WD) 17.02 15,72 Weight of Wet Soil & Tare] 26,85
Weight of Dry Soil & Tare (W2) 18.38 15.35 Weight of Dry Soil & Tare]  22.53
Weight of Tare (W3) 13.93 13.88 Weight of Tare 13.96
Weight of Water (Wd=W1-W2) 0.64 037 Weight of Water 4.32
Weight of Dry Soil (W5=W2-W3) 2.45 1.47 Weight of Dry Soil 8.57
Water Content (WHW5Y100] 26.12% 25.17% Water Content] 350.41%
LIQUID LIMIT DETERMINATION
Range of Blows 25 -35 20-30 15-25
Number of Blows 33 28 18
Weight of Wet Soil & Tare {(W6) 26.39 26.28 26.40 Blow 25
Weight of Dry Soil & Tare {W7) 23.57 23.49 23.50 K - Value 1
Weight of Tare (w8)|  13.80 14.09 14.14
Weight of Water {(Wo=Wé-W7) 2.82 2,79 2.90
Weight of Dry Soil WI0=W7-W8) 9.77 9.40 9.36
Water Content (WHWI0)*100f  28.86% 29.68% 30.98%
Moisture content at 25 blow
LIQUID LIMIT (WI) 30.02 30 DESCRIPTION:|Black, SILT, trace sand
PLASTIC LIMIT (Wp) 25.65 26
PLASTICITY INDEX (1p) 4
LIQUIDITY INDEX (1) 6.19 USCS ML l
MOISTURE CONTENT 50.41%
y =-0.0014x + 0.3352
Moisture Content vs, N- Value
80%
55%
50%
= 45%
E’ 40%
3 35%
5 30% -
g os%
20%
15% TECH CB
10% DATE]  7/18/2012
10 25 100
N Value CHECK| 12 4.0,
REVIEW| .~ i
Y
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ASTM GRAIN SIZE ANALYSIS
ASTM C117, C136, D421, D422, D1140 and D2217
PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-8
PROJECT NO. 123-8R898 | SAMPLE TYPE BAG
SAMPLE DEPTH 18.5'-20.0"
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wel Soil & Tare (gm) 25.24
For Sieve Sample Dry Soil & Tare (@m) 25.06
We. Wet Soil & Tare (gm) (wn 26.85 Tare Weight {gm) 14.02
Wt. Dry Soil & Tare (gm) (w2) 2253 Moisture Comtent (%) 1.63
Weight of Tare (gm) (W3) 13.96 Total Welght of Sample Used For Sieve Analysis Corrected For Hygroscopic Maisture
Weight of Water (gm) (Wi=W1-W2) 4.32 Weight + Tare, Before Separating On The #4 Sieve (gm)' 315.28
Weight of Dry Soil (gn) (Wsaw2.w|  8.57 Tare Weight (gm)]  96.02
|Moisture Content (%) (Wawsyr100]  50.41% Total Weight (gm)|  215.74  |(W6)
Plus #4 Material Sieve (Wt+Tare)  (((Wt-TareYW6)*100)  %APASSING
TARE WEIGHT 120 0.00 00 TN 120" cobbles
3.0m 0.00 0.0 100.0 3om voarse gravel
2.5" 0.00 0.0 100.0 2.8 coarse gravel
2.0" 0.00 0.0 1000 20" coarse gravel
1.5” 0.00 0.0 100.0 LS" coarse gravel
Lov 0.00 0.0 100.0 10" coarse gravel
0,78" 0.00 0.0 100.0 0.75"  fine gravel
0.50" 0.00 0.0 100.0 0.50" fine gravel
0.375" 0.00 0.0 100.0 0.375"  fine gravel
#4 0.00 0.0 100.0 H4 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet or Diy (gm) 51.21
Amgunt Dispersing Agent (mi) 125.00 Calculated Dry Wi, used in test (gm} 50.39
Type Dispersion Device Mechanical Hydrometer Bulb Nwnber 624378
Length of Dispersion Period 1 Minute % Pass #4 Sieve For Whole Sample 100.00
TARE WEIGHT HYDROMETER BAUKSIEVE (Percent Passing #10 - #2200 Sieves)
Cumul Wt.
(Wt+Tare) Retained % PASSING
nio 30.45 0.00 190.0 A10 mediurn sand
#20 30.47 0.02 1000 420 medium sand
#40 30.51 0.06 99.9 H40 fine sand
#60 30.67 0,12 99.8 #60 fine sand
#100 30.67 0.22 99.6 #100 fine sand
#200 31:@ 0.97 98.1 #200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING [ TEMP TEMP.COR. WYD.COR. | READING | EFFECTIVE
7/19/2012 1:20 (min} R T K Ce C LENGTH A
7/1972012 1:22 2.00 48.0 21.00 0.013 5.83 42.17 8.4 1,00
711972012 1:258 5.00 41.5 21.00 0.013 583 35.67 9.6 1.00
771972012 1:35 15,00 27.0 21.00 0.013 5.83 2117 LL.9 1.00
71972012 1:50 30.00 19.0 21.00 0.013 5.83 13.17 £3.2 1.00
771922012 220 60.00 14.5 21.00 0.013 5.83 8.67 14.0 1.00
71972012 5:30 250.00 10.0 21.00 0.013 5.83 417 14.7 1.00
420/2012 1:20 1440.00 8.0 20.90 0.014 5.87 2.13 15.0 1.00
GRAIN SIZE PERCENTAGES
Particle Dismeter % PASSING |% coBBLES 0.00 Description |Black, SILT, trace sand
00276 83.7 % COARSE GRAVEL 0.00 .
00187 708 % FINE GRAVEL 0.00 0.00 Uscs ML |
0.0120 42.0 % COARSE SAND 0.00
0.0089 25.1 % MEDIUM SAND 0.12 30 LL
0.0065 17.2 % FINE SAND 1.81 1.93 26 PL
0.0033 83 4% FINES 93.07 4 Pl TECH
0.0014 4.2 % TOTAL SAMPLE 100.00 DATE] 7/13/2012
CHECK
REVIEW ﬁ] i , %

Golder Associates - Lansing, Michigan
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size In millimeters
Coarse | Fine Cor |  Med | Fine SILT OR CLAY
Boulders | Cobbles GRAVEL SAND FINES
0.00 1.83 98.07
SAMPLE ID BH-8 LL 30
SAMPLE TYPE BAG PL 26
SAMPLE DEPTH 18.5%20.0¢ Pl 4
DESCRIPTION |Biack, SILT, trace sand
USCS ML
Nipsco-MCGS TECH CB
123-86898 DATE( 7/18/2012
CHECK[ 7 7.2,
REVIEW].

Golder Associates - Lansing, Michigan
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information: PROJECT NAME: Nipsca-MCGS
PROJECT NUMBER: 123-88898
SAMPLE |D: BH-8
SAMPLE TYPE: BAG
SAMPLE DEPTH:; 38.5-40.0'

DESCRIPTION: |Dark gray, LEAN CLAY WITH SAND, trace gravel

Uscs: CL I

AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 23.26
Weight of Dry Soil & Tare 22.04
Weight of Tare 14.00
Weight of Water 1,22
Weight of Dry Soil 8.04
Water Content 15.17%

TITLE BLOCK; TECH cB
DATE 07/09/12
CHECK| 53
REVIEW [Z<c7

Golder Associates - Lansing, Michigan BH-8 38.5-40.0'xls



ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE Nipsco-MCGS SAMPLE ID BH-8
PROJECT NUMBER 123-88898 SAMPLE TYPE BAG
SAMPLE DEPTH 38.5'-40.0
SAMPLE PREPARATION
Wet or Dry Minus #40 Sievel Yes |(yes or no)
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (W1) 17.45 18.33 Weight of Wet Soil & Tare 23.26
Weight of Dry Soil & Tare (W2) 17.06 17.74 Weight of Dry Soil & Tare 22.04
Weight of Tare (W3) 13,99 13.84 Weight of Tare 14.00
Weight of Water (Wa=W1-W2) 0.39 0.59 Weight of Water 1.22
Weight of Dry Soil (W5=W2-W3) 3.07 4.10 Weight of Dry Soil 8.04
Water Content (W4/W5)*100} 12.70% 14.39% Water Content]  15.17%
LIQUID LIMIT DETERMINATION
Range of Blows 25-135 20 - 30 15-25
Number of Blows 35 25 18
Weight of Wet Soil & Tare (We6) 24.67 26.46 25.21 Blow 25
Weight of Dry Soil & Tare (W7 22.60 23.18 22.80 K - Value 1
Weight of Tare (w8 13.99 1410 14,05
Weight of Water (Wo=W6-WT) 2.07 2.28 2.41
Weight of Dry Soil WI10=W7-W8) 8.61 9.08 8.75
Water Content (W9/W10y*100] 24.04% 25.11% 27.54%
Moisture content at 25 blow
LIQUID LIMIT (WI) 25.74 26 DESCRIPTION: |Dark gray, LEAN CLAY WITH SAND, trace gravel
PLASTIC LIMIT (Wp) 13.55 14
PLASTICITY INDEX (Ip) 12
LIQUIDITY INDEX (I) 0.14 USCS CL I
MOISTURE CONTENT 15.17%
y =-0.002x + 0.3074
Moisture Content vs, N- Value
60%
55%
50%
. 45%
E‘ 40%
S 35%
o
g2 30%
2 5% —
20%
15% TECH cB
10% 5 DATE|  7/9/2012
10 100
N Value CHECK (44
REVIEW d
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ASTM GRAIN SIZE ANALYSIS
ASTM Ci117, C136, D421, D422, D1140 and D2217

PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-8
PROJECT NO, 123-88898 | SAMPLE TYPE BAG
SAMPLE DEPTH 38.5-40.0'
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gin) 35.13
For Sieve Sample Dry Soil & Tare (gm} 34.43
Wt. Wet Soil & Tare (gm) (W) 23.26 Tare Weight {gm) 14.11
Wt, Dry Soil & Tare (gm}) (W2) 22.04 Moisture Content (%) 3.44
Weight of Tare (g} (W3) 14.00 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gn) (Wa=W1-W2) 1.22 Weight + Tare, Before Separating On The #4 Sieve (gm)] 325.05
Weight of Dry Soil (gm) (ws=w2-w3)|  B8.04 Tare Weight (gm)|  82.34
Moisture Content (%) (Wa/wWsy100]  15.17% Total Weight (gm)]  234.63  |(w6)
Plus #4 Material Sieve (Wt+Tare)  (((Wi-Tare)/W6)*100)  %PASSING
TARE WEIGHT 12.0" 10.79 0.0 100.0 12.0"  cobbles
3o 10.79 0.0 100.0 3.0 coarse gravel
258" 10.79 0.0 100.0 2.5" coarse gravel
20" 10.79 0.0 100.0 2.0" coarse gravel
LS" 10.79 0.0 100.0 15" coarse gravel
10" 10.79 0.0 100.0 1.0" coarse pravel
0.75" 10.79 0.0 100.0 0.75" fine gravel
0.50" 10.79 0.0 100.0 0.50" fine gravel
0.375" 10.79 0.0 100.0 0.375"  [ine gravel
#4 12.70 0.8 99.2 #4 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet or Dry (gim) 52.49
Amount Dispersing Agent (ml) 125.00 Caleulated Dry We. used in test (gn) 50.74
Type Dispersion Device Mechanical Hydrometer Bulb Number 624378
Length of Dispersion Period 1 Minute % Pass H#4 Sieve For Whole Sample 99.19
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumul Wt.
(Wt+Tare) Retainad % PASSING
HID 31.30 047 98.3 H10 medium sand
#20 31.92 1.09 27.1 #20 medium sand
#40 32.85 2.02 95.2 40 fine sand
H60 34.24 341 92.5 H60 fine sand
H100 36.34 5.51 88.4 #100 fine sand
#100 30.28 843 82.7 #200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
7/19/2012 1:22 {min) R T K Cc C LENGTH A
7/19/2012 1:24 2.00 43.0 21.00 0.013 5.83 37.17 9.2 1.00
T/19/2012 1:27 5.00 395 21.00 0.013 5.83 33.67 99 1.00
7/18/2012 1:37 15.00 35.5 21.00 0.013 5.83 29.67 10.6 1.00
71972012 1:52 30.00 33.0 21.00 0.013 5.83 22.17 0.9 1.00
7/19/2012 2:22 60.00 30.5 21.00 0.013 5.83 24.67 11.4 1.00
7419/2012 5:32 250.00 25.0 21.40 0.013 5,70 19.30 12.2 1.00
1/20/2012 1:22 1440.00 19.0 22.10 0.013 5.47 13.53 13.2 1.00
GRAIN SIZE PERCENTAGES
Particle Diameler % PASSING j% COBBLES (.00 Description|Dark gray, LEAN CLAY WITH SAND, trace
0.0289 727 % COARSE GRAVEL 0.00 gravel
0.0190 65.8 % FINE GRAVEL 0.81 (.81 USCS CL
00113 58.0 % COARSE SAND (.92
0.008} 530 % MEDIUM SAND 3.03 26 LL
00059 482 % FINE SAND 12.57 16.52 14 PL
0.0030 377 % FINES 82.67 12 Pl TECH] CB
0.0013 26.4 % TOTAL SAMPLE 100.00 DATE| 7/9/2012
CHECK
REVIEW %/ I
w
Golder Associates - Lansing, Michigan BH-8 38.5-40.0'xls




PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarse | Fine Cor | Med [ Fine SILTOR CLAY
Boulders | Cobbles GRAVEL SAND FINES
0.81 16.52 B82.67
SAMPLE ID BH-8 LL 26
SAMPLE TYPE BAG PL 14
SAMPLE DEPTH 38.5'-40.0' PI 12
DESCRIPTION |Dark gray, LEAN CLAY WITH SAND, trace gravel
USCS CL
Nipsco-MCGS TECH CB
123-88898 DATE] 7/9/2012
CHECK| 27§
REVIEW| /247
a—

Golder Associates - Lansing, Michigan
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information: PROJECT NAME; Nipsco-MCGS
PROJECT NUMBER: 123-85808
SAMPLE ID: BH-8
SAMPLE TYPE: BAG
SAMPLE DEPTH: 53,5-55.0'

DESCRIPTION: |Dark Gray, LEAN CLAY WITH SAND, trace gravel

uscs:[_CL ]
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 24.24
Weight of Dry Soil & Tare 23.02
Weight of Tare 13.87
Weight of Water 1.22
Weight of Dry Soil 9.15
Water Content 13.33%
TITLE BLOCK: TECH cB
DATE 0711112
CHECK D i
REVIEW BT

Golder Associates - Lansing, Michigan BHB..53.5'-56.0 xls



ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-8
PROJECT NUMBER 123-88898 l SAMPLE TYPE BAG
SAMPLE DEPTH 53.5'-55.0'
SAMPLE PREPARATION
Wet or Dry Wet Minus #40 Sicve Yes I(yes or no)
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (Wh) 18.29 18.33 Weight of Wet Soil & Tare;  24.24
Weight of Dry Soil & Tare (W2) 17.75 17.78 Weight of Dry Soil & Tare 23.02
Weight of Tare (W3) 14.03 13.98 Weight of Tare 13.87
Weight of Water (W4=W1-W2) 0.54 0.55 Weight of Water 1.22
Weight of Dry Soil {(W5=W2-W3) 3.72 3.80 Weight of Dry Soil 9.15
Water Content (W4/W5)*100[ 14.52% 14.47% Water Content|  13.33%
LIQUID LIMIT DETERMINATION
Range of Blows 25-35 20 - 30 15-25
Number of Blows 31 24 18
Weight of Wet Soil & Tare (W6) 24.77 24.32 21.91 Blow 25
Weight of Dry Seil & Tare (W7) 2234 21.75 19.68 K - Value 1
Weight of Tare (W8) 11.48 10.95 10.79
Weight of Water (WI=W6-W7) 243 2.57 2.25
Weight of Dry Soil WI10=W7-W8) 10.86 10.80 8.87
Water Content {WO/W10)*100] 2238% 23.80% 25.37%
Moisture content at 25 blow
LIQUID LIMIT (Y1) 23.68 24 DESCRIPTION: [Dark Gray, LEAN CLAY WITH SAND, trace gravel
PLASTIC LIMIT (Wp) 14.49 14
PLASTICITY INDEX (Ip) 10
LIQUIDITY INDEX (I) -0.12 USCS CL I
MOISTURE CONTENT 13.33%
y =-0.0023x + 0.2943
Moisture Content vs. N- Value
60%
55%
50%
< 45% -]
E’ 40%
8 35%
5 30% I
é 25% f-—rr e ——— a =
20% e
15% B TECH CB
10% 28 DATE 71172012
10 Ve 100 cHECK| [t
REVIEW| B8/
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ASTM GRAIN SIZE ANALYSIS
ASTM C117, C136, D421, D422, D1140 and D2217

PROJECT TITLE Nipsco-MCGS ] SAMPLE ID BH-8
PROJECT NO. £23-88898 | SAMPLE TYPE BAG
SAMPLE DEPTH 53.5'-55.0"
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gm) 28.43
For Sieve Sample Dry Soil & Tare (gm) 28,28
Wt. Wet Soil & Tare (gn) (W1) 24.24 Tate Weight (gm) 14.15
Wt. Dry Soil & Tare (gm) (W2) 23.02 Moisture Content (%) 1.06
Weight of Tare (i) (W3) 13.87 Total Weight of Sample Used For Sieve Analysis Corrected For llygroscopic Moisture
Weight of Water {gm} (W4=W1-W2) 1.22 Weight + Tare, Before Separating On The #4 Sicve (mn)} 466,34
Weight of Dry Soil (gm) {(W5=W21-W3) 9.15 Tare Weight (zm)f  188.58
Meisture Content (%) (Wdrwsyr100]  [3.33% Tolal Weight (gm)]  274.84  |(W6)
Plus #4 Material Steve (WisTare)  (((Wt-Tare)/W6)* 100}  %PASSING
TARE WEIGHT 12.0" 14.02 0.0 100.0 12.0"  cobbles
.o 14.02 0.0 100.0 30" coarse gravel
1.5" 14,02 0.0 100.0 2.8" coarse gravel
2.0" 14.02 0.0 100.0 2.0" coarse gravel
1.5% 14.02 0.0 100.0 15" coarse pravel
1.0" 14.02 0.0 100.0 Lo" coarse gravel
0.75" 14.02 0.0 100.0 0.75" fine gravel
0.50" 14.02 0.0 100.0 0.50" fine gravel
0.375" 14.02 0.0 100,0 0.375"  fine gravel
4 14.33 0.1 999 4 eoarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet or Dry {(gm) 51.25
Amount Dispersing Agent (inl) 125.00 Caloulated Dry Wt. used in tes| (gin) 50.71
Type Dispersion Device Mechanical Hydcometer Bulb Number 624378
Length of Dispersion Period i Minute % Pass #4 Sieve For Whole Sample 99.89
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #1U - #2200 Sieves)
Cuomul Wt,
(Wit+Tare) Retained % PASSING
#10 30.54 0.35 99.2 810 mediun1 sand
#20 30.76 0.57 98.3 #20 medinm sand
H40 31.03 0.84 982 #40 [ine sand
KGO 31.34 1.15 97.6 #60 fine sand
A100 32.56 2.37 95.2 #100 fine sand
#200 38.68 8.49 83.2 #200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
7/13/2012 13:12 {min}) R T K Ce C LENGTH A
1372012 13:14 2.00 42.0 21.00 0.013 583 36.17 9.4 1.00
7/1372012 13:17 5.00 3756 21.00 0.013 5.83 31.67 10.2 1.00
7/13/2012 13:27 15.00 320 21.00 0.013 583 26.17 1.1 1.00
7/1312012 13:42 30.00 31.0 21.00 0.013 583 2517 11.2 1.00
7/132012 14:12 60.00 28.0 21.00 0.013 5483 22.17 1.7 1.00
7132012 17:22 250,00 235 21.40 0.013 5.70 17.80 12.5 1.00
/142012 13:12 1440.00 18.5 22.10 0.013 547 13.03 13.3 1.00
GRAIN SIZE PERCENTAGES
Particle Dianeter % PASSING [% COBDLES 0.00 Description|Dark Gray, LEAN CLAY WITH SAND, trace
00292 712 % COARSE GRAVEL 0.00 ravel
0.0193 624 % FINE GRAVEL 0.11 0.11 USCS CL_ ]
0.0116 515 % COARSE SAND 0.69
0.0082 49.6 % MEDIUAL SAND 0.97 29 LL
0.0060 437 % FINE SANL 15.07 16.72 14 PL
0.0030 354 5% FINES 83.16 10 Pi TECI cB
0.0013 25.7 % TOTAL SAMPLL 100.00 DATE{ 7/11/2012
CHECK D‘M
REVIEW[ Ze—
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES
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Graln size in millimeters
Coarse | Fine Cor | Med | Fine SILTOR CLAY
Boulders | Cobbles GRAVEL SAND FINES
Q.11 16.72 8l.16
SAMPLE ID BH-8 LL 24
SAMPLE TYPE BAG PL 14
SAMPLE DEPTH 53.5'-55.0' Pl 10
DESCRIPTION|Dark Gray, LEAN CLAY WITH SAND, trace gravel
USCS CL
Nipsca-MCGS TECH CB
123-88898 DATE] 7/11/2012
CHECK| 22, £¢
REVIEW[ &= <7
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Gray.

Global Information: PROJECT NAME: Nipsco-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-8
SAMPLE TYPE: BAG
SAMPLE DEPTH:; 68.5-70.0'

DESCRIPTION: [Dark Gray, LEAN CLAY WITH SAND

uscs) cCLx |
*classified visually

AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 32.32
Weight of Diy Soil & Tare 29.95
Weight of Tare 13.87
Weight of Water 2.37
Weight of Dry Soil 16.08
Water Content 14.74%
TITLE BLOCK; TECH CB

DATE 071112

CHECK L7

REVIEW ﬁ S
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ASTM GRAIN SIZE ANALYSIS
ASTM C117, C136, D421, D422, D1140 and D2217
PROIJECT TITLE Nipsco-MCGS | SAMPLE 1D BH-8
PROJECT NO. 123-38898 | SAMPLE TYPE BAG
SAMPLE DEPTH 68.5'-70.0'
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gm) 40.86
For Sieve Sample Dy Soil & Tare (gm) 40.22
Wt. Wet Soil & Tare (g} (wW1) 3232 Tare Weight {(gm) 13.99
Wt, Dry Soil & Tare {gin) (W2) 2995 Moisture Content (%) 0.52
Weight of Tare (gin} (W3) 13.37 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gin) (W4=W1-W2) 2.37 Weiglit + Tare, Before Separating On The #4 Sieve (gm)| 561.38
Weight of Dry Soil (gm) (W3=W2.W3) 16,08 Tare Weight (gm)]  193.53
EMuisture Content (%) warwsp1oo]  14.74% Toal Weight (gm)] 365,93 |ewe)
Plus #4 Maferial Sieve (WHHTare)  (((Wi-Tare¥W6)*100)  %PASSING
TARE WEIGHT 120" . 0.0 100.0 120" cobbles
o 0.00 0.0 100.0 J.o" coarse gravel
25" 0.00 0.0 100.0 2.8 coarse gravel
2.0 0.00 0.0 100.0 2.0" coarse gravel
13" 0.00 0.0 100.0 1.5" coarse gravel
1Lo" 0.00 0.0 100.0 1.a" coarse gravel
0.75" 0.00 0.0 100.0 0.75" fine gravel
0.50" 0.00 0.0 100.0 0.50" fine gravel
0.375" 0.00 0.0 1000 0.375"  fine gravel
H4 0.00 0.0 100.0 H coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet or Dry (g} 50.55
Amount Dispersing Agent (inl} 125.00 Calculated Dry Wi, used in test {gm) 50.29
Type Dispersion Device Mechanical Hydrometer Bulb Number 624318
Length of Dispersion Period 1 Minute % Pass #4 Sieve For Whole Sample 100.00
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumnul Wt,
(Wt+Tare) Retained % PASSING
#10 30.53 0.02 100.0 #io medium sand
(71] 30.60 0.09 99.8 #10 medium sand
H40 30.71 0.20 99.6 #40 fine sand
460 30.86 0.35 99.3 #60 fine sand
#100 31.62 1.11 97.8 100 fine sand
#200 42,25 11.74 76.7 00 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
7132012 {min) R T K Cc C LENGTH A
7/13/2012 0:02 2.00 30.0 21.00 0.013 5.83 24.17 114 1.00
/1372012 0:05 5.00 23.5 21.00 0.013 583 17.67 12.5 1.00
/1342012 015 15.00 18.0 21.00 0.013 5.83 1217 133 1.00
7132012 0:30 30,00 17.5 21.00 0.013 5.83 11.67 135 1.00
7/13/2012 1:00 60.00 16.0 21.00 0,013 5.83 10.17 13.7 1.00
/1372012 410 250.00 13.5 21.40 0.013 5.70 7.80 142 1.00
7/14/2012 0:00 1440.00 115 22.10 0.013 5.47 6.03 14.5 1.00
GRAIN S1ZE PERCENTAGES
Particl Dinmeter % PASSING |% COBBLES 0.00 Description|Dark Gray, LEAN CLAY WITH SAND
0.0322 48.1 % COARSE GRAVEL 0.00
0.0213 351 %4 FINE GRAVEL 0.00 0.00 USCS CL*
0.0427 12 % COARSE SAND 0.04
0.0090 232 % MEDIUM SAND 0.36 0 LL
0.0064 0.2 % FINE SAND 22.95 21.35 #D1V/0! PL
.0032 15.5 % FINES 76.65 #DIV/O! Pl TECH CB
0.0013 12.0 % TOTAL SAMPLE 100.00 DATE| 7/11/2012
CHECK| p ¥,
REVIEW|  Fs7]
Nl
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PARTICLE SI1ZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders | Cobbles GRAVEL SAND FINES
0.00 23.35 76.65
SAMPLEID BH-8 LL 0
SAMPLE TYPE BAG PL #DIV/0!
SAMPLE DEPTH 68.5'-70.0 PI #DIV/0!
DESCRIPTIOQN |Dark Gray, LEAN CLAY WITH SAND
USCS CL*
Nipsco-MCGS TECH CB
123-88898 DATE| 71172012
CHECK
REVIEW| #Z57—
[ ¥
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information: PROJECT NAME: Nipsco-MCGS
PROJECT NUMBER: 123-88898
SAMPLE 1D: BH-9
SAMPLE TYPE: BAG
SAMPLE DEPTH: 33.5.35.0°

DESCRIPTION: |Dark gray, LEAN CLAY WITH SAND, trace gravel

uscs: CL |
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 27.35
Weight of Dry Soil & Tare 25.40
Weight of Tare 14.03
Weight of Water 1.95
Weight of Dry Soil 11.37
Water Content 17.15%
TITLE BLOCK: TECH CB
DATE 07/09112
CHECK ]
REVIEW L AT

Golder Associates - Lansing, Michigan
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ATTERBERG LIMITS

Golder Associates - Lansing, Michigan

ASTM D-4318
PROJECT TITLE Nipscoe-MCGS I SAMPLE ID BH-9
PROJECT NUMBER 123-88898 SAMPLE TYPE BAG
SAMPLE DEPTH 33.5'-35.0"
SAMPLE PREPARATION
Wet or Dry Wet Minus #40 Sieve Yes |(yes or ng)
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (WD) 18.12 18.27 Weight of Wet Soil & Tare 27.35
Weight of Dry Scil & Tare (W2) 17.64 17.77 Weight of Dry Soil & Tare 25.40
Weight of Tare (W3) 14.02 14.12 Weight of Tare 14.03
Weight of Water (W4=W1-W2) 0.48 0.50 Weight of Water 1.95
Weight of Dry Soil (W5=W2-W3) 3.62 3.65 Weight of Dry Soil 11.37
Waler Content (W4/W5)*100} 13.26% 13.70% Water Content| 17.15%
LIQUID LIMIT DETERMINATION
Range of Blows 25-35 20 - 30 15-25
Number of Blows 31 20 16
Weight of Wet Soil & Tare (we)|  26.82 25.22 25.69 Blow 25
Weight of Dry Soil & Tare (W7 24.22 22.85 23.07 K - Value 1
Weight of Tare (W8) 14.34 14.16 13.98
Weight of Water (Wo=W6-W7) 2.60 2.37 2.62
Weight of Dry Soil W10=W7-W8) 9.88 8.69 9.09
Water Content (WO/'WI1()*100] 26.32% 27.27% 28.82%
Moisture content at 25 blow 27.07%
LIQUID LIMIT (WI) 27.07 27 DESCRIPTION: |Dark gray, LEAN CLAY WITH SAND, tracc gravel
PLASTIC LIMIT (Wp) 13.48 i3
PLASTICITY INDEX (Ip) 14
LIQUIDITY INDEX (I} 0.26 USCS CL l
MOISTURE CONTENT 17.15%
y =-0.0015x + 0.3082
Moisture Content vs. N- Value
60%
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10% DATE|  7/9/2012
10 25 100
N Value CHECK| =S
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ASTM GRAIN SIZE ANALYSIS
ASTM Cl117, C136, D421, D422, D1140 and D2217

Golder

Associates - Lansing, Michigan

PROJECT TITLE Nipsco-MCGS | SAMPLE 1D BH-9
PROJECT NO. 123-88398 I SAMPLE TYPE BAG
SAMPLE DEPTH 33.5'-35.0
AS RECEIVED WATER CONTENT Rygroscopic Moisture Wel Soil & Tare (gin) 22.26
For Sieve Sample Dry Soil & Tare (gm) 22.22
Wi, Wet Soif & Tare (gm) W 27.35 Tare Weight {gn) 3,64
Wi, Dry Soil & Tare (gm) (W2) 2540 Moislure Content (%) 0.47
Weight of Tare (gin) (W3) 14.03 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Watet (gm) (Wd=W1-W2) .95 Weiglt + Tare, Before Separating On The #4 Sieve (gm)| 460.82
Weight of Dry Soil (gm) (W5=W2-W3) 11.37 Tare Weight (gm)j 189.08
Moisture Content (%) (Warwsyriool 17.15% Tatal Weight (gm)] 27048 [(we)
Plus #4 Material Sieve (We+Tare)  (((Wt-TareyW6E)*100) % PASSING
TARE WEIGHT 120" 1122 0.0 100.0 120" cobbles
3o 11.22 0.0 100.0 3.0 coarse gravel
2.5" 11.22 0.0 100.0 2.5" coarse gravel
20" 11.22 0.0 100.0 240" coarse gravel
15" 11.22 0.0 1000 15" coarse gravel
1.0" 11.22 0.0 100.0 1.0" ¢oarse grave)
0.75" 11.22 0.0 100.0 0.75"  fine gravel
0.50" 11.22 0.0 100.0 0.50"  fine gravel
0.375" 11.22 0.0 100.0 0.375"  fine gravel
R4 11.76 0.2 998 H4 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (ssumed)[__ 2.65 |
Weight of Sample Wet or Dry (gm) 54.35
Amount Dispersing Agent (ml} 125.00 Calculated Dry Wt. used in test (gm} 54.10
Type Dispersion Device Mechanical Hydrometer Bulb Number 624378
Length of Dispersion Period I Minute % Pass #4 Sieve For Whole Sample 99.80
TARE WEIGHT HYDROMETER BACKSIEVE {Percent Passing #10 - #200 Sieves)
Cumul W,
(Wt+Tare) Retained % PASSING
H10 30.97 0.79 98.3 H10 medium sand
H0 31.54 1.36 97.3 #20 medivm sand
#40 32.40 222 95.7 #40 fine sand
#60 33.78 3.60 93.2 #60 fine sand
W00 36.12 594 83.8 #100 fine sand
H200 39.68 9.50 82.3 #200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR, HYD.COR. READING | EFFECTIVE
7/19/2012 1:18 (min) R T K Ce Cc LENGTH A
711972012 1:20 2,00 45.0 21.00 0.013 5.83 40.17 8.8 1.00
71972012 1:23 5.00 41.0 21.00 0.013 5.83 35,17 9.6 1.00
71972012 1:33 15.00 38.0 21.00 0.013 5.83 32.17 10.1 1.00
71972012 1:48 30.00 35.5 21.00 0.013 5.83 29.67 10.6 1.00
1972012 2:18 60.00 32.0 21.00 0.013 5.83 26.17 11.1 1.00
71972012 5:28 250.00 26.5 21.40 0.013 5.70 20.80 12.0 1.00
7/20/2012 1:18 1440.00 20,5 22.10 0.013 5.47 15.03 13.0 1.00
GRAIN SIZE PERCENTAGES
Partick Diameler % PASSING |% copBLES 0.00 Description |Dark gray, LEAN CLAY WITH SAND, trace
0.0283 4.1 % COARSI GRAVEL 0.00 gravel
0.0187 645 % FINE GRAVEL 0.20 0.20 USCS CL |
00111 59.3 % COARSE SAND 1.46
0.0080 547 % MEDIUM SAND 2.64 27 LL
0.0058 483 % EINE SAND 13.43 17.53 13 PL
0.0030 184 % FINES 82.27 14 Pl TECH CB
0.0013 271 % TOTAL SAMIPLE 100.00 DATE| 7/9/2012
CHECK| 2= 7
REVIEW| E%7
i
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Rl
a0 \\
N
80 ‘\
b
70
N\
60 \
I
50 A\
R
\\
40 . ‘\
30 \
20
10
0
1000 100 10 1 0.1 0.01 0.001
Graln size In millimeters
Coarse | Fine Cor | Med |  Fine SILT OR CLAY
Boulders Cobbles GRAVEL SAND FINES
0.20 17.53 82.27
SAMPLE ID BH-9 LL 27
SAMPLE TYPE BAG PL 13
SAMPLE DEPTH 33.5-35.0 Pl 14
DESCRIPTION|Dark gray, LEAN CLAY WITH SAND, trace gravel
USCS CL |
Nipsco-MCGS TECH CB
123-88898 DATE| 7/9/2012
CHECK| > S
REVIEW| /57
I v
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information: PROJECT NAME: Nipsco-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-10
SAMPLE TYPE: BAG
SAMPLE DEPTH: 33.5'-35.0'

DESCRIPTION: |Dark gray, LEAN CLAY WITH GRAVEL, little sand

USCS: CL I

AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 20.56
Weight of Dry Soil & Tare 19.44
Weight of Tare 13.85
Weight of Water 1.12
Weight of Dry Seil 5.58
Water Content 20.04%

TITLE BLOCK: TECH CB
DATE 07109112
CHECK S~
REVIEW #5 Y

Golder Associates - Lansing, Michigan

BH10..33.5'-35.0'.xls



ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE Nipseo-MCGS | SAMPLE ID BH-10
PROJECT NUMBER 123-88898 SAMPLE TYPE BAG
SAMPLE DEPTH 33.5'-35.0¢
SAMPLE PREPARATION
Wet or Dry Wet Minus #40 Sicvclﬁ Yes I(yes ofr no)
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (W1) 18.61 18.72 Weight of Wet Soil & Tare 20.56
Weight of Dry Soil & Tare (W2) 17.94 17.96 Weight of Dry Soil & Tare 19.44
Weight of Tare (W3) 14.16 13.74 Weight of Tare 13.85
Weight of Water (Wa=W1-W2) 0.67 0.76 Weight of Water 1.12
Weight of Dry Soil (W5=W2-W3) 3.78 4.22 Weight of Dry Soil 5.59
Water Content (W4/Ws)y*100] 17.72% 18.01% Water Content|  20.04%
LIQUID LIMIT DETERMINATION
Range of Blows 25-35 20-30 15-25
Number of Blows 35 24 20
Weight of Wet Seil & Tare (Wé) 26.87 27.08 25.54 Blow 25
Weight of Dry Soil & Tare (W 24.03 24.06 22.76 K - Value 1
Weight of Tare (W8) 14.02 14.08 13.88
Weight of Water (WI=W6-W7) 2.84 3.02 2.78
Weight of Dry Soil WI10=W7-W$) 10.01 9.98 3.88
Water Content (WI/W10)*100] 28.37% 30.26% 31.31%
Moisture content at 25 blow 30.25%
LIQUID LIMIT (WD) 30.25 30 DESCRIPT10ON: {Dark gray, LEAN CLAY WITH GRAVEL, litile sand
PLASTIC LIMIT (Wp) 17.87 18
PLASTICITY INDEX (Ep) 12
LIQUIDITY INDEX (i} 0.18 USCS CL |
MOISTURE CONTENT 20.04%
y =-0,0019x + 0.35
Moisture Content vs. N- Valuc
80%
b55%
50%
< 45%
g 40%
& 3%
£ 30% - —
S 25% mrmens
20% e
0, - | — ]
15% TECH CB
10% A 25 100 DATE|  7/902012
K Value CHECK 57—
REVIEW| 725
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ASTM GRAIN SIZE ANALYSIS
ASTM C117, C136, D421, D422, D1140 and D2217

Golder Associates - Lansing, Michigan

PROJECT TITLE Nipsea-MCGS | SAMPLE ID BH-10
PROJECT NO. 123-88898 | SAMPLE TYPE BAG
SAMPLE DEPTH 33.5-35.0'
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gm) 39.36
For Sieve Sample Dry Soil & Tare (gm) 38.61
W1. Wet Soil & Tare (gm) wi| 2056 Tare Weight (gn) 14.27
W1. Dry Soil & Tare {gm) (W2} 19.44 Moisture Content (%) 3.08
Weight of Tare {gm) (w3 13.85 Total Weight of Sample Used For Sleve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gn1) (W4=W1-W2) 1.12 Weight + Tare, Before Separating On The #4 Sieve (zm)|  380.34
Weight of Dry Soil {gm) (W5=W2.W3) 5.59 Tare Weight (gm)f  92.92
Moisture Conlent {34} (WAIWSP100f  20.04% Total Weight (em)]  288.53  J(Wé)
Plus #4 Material Sieve (WirTare)  (((Wi-Tare¥W6)*100)  %PASSING
TARE WEIGHT 120" 10.60 0.0 1G6.0 120%  cobbles
kX 10.8¢ 0.0 100.0 3.0 coarse pravel
25" 10.89 0.0 100.0 2.5" coarse gravel
20" 10.88 0.0 100.0 2.0" coarse gravel
1.8 10.89 0.0 100.0 1.5" coarse gravel
10" 49,64 134 86.6 Lo" coarse gravel
0.75" 49.64 134 866 078"  fine gravel
0.50" 49.64 13.4 86.6 0.50 fine gravel
0.375" 49.64 134 86.0 0.375"  fine gravel
4 50.24 13.6 86.4 #4 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet ar Dry (gm}) 50,70
Amount Dispersing Agent (ml) 125.00 Calculated Dry Wt. used in Lest {gm) 49.18
Type Dispersion Device Mechanical Hydrometer Bulb Number 624378
Length of Dispersion Period 1 Minute % Pass #4 Sieve For Whole Sample 86.36
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumul Wt.
{Wit+Tare) Retained % PASSING
190 31.04 0.22 86.0 #10 meditm sand
#20 31.54 0.72 8%.1 #20 medium sand
#40 32.10 1.28 84,1 #40 fine sand
#60 32.81 1.99 81.9 HEO fine sand
#100 34.14 3.32 30.5 100 fine sand
#200 vy 645 7540 #200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
7/8/2012 1:08 (min) R T K Ce C LENGTH A
71912012 1:.08 2.00 45.5 21.00 0.013 5.83 39.67 8.9 1.00
7892012 1:11 5.00 41.5 21.00 0.013 5.83 315.67 9.6 1.00
7972042 1:21 15.00 36.0 21,00 0.013 583 30.17 104 1.00
71972012 1;36 30.00 35.0 21.00 0.013 583 29.17 10.6 1.00
7192012 2:06 60.00 320 21.00 0.013 5.83 26.17 11.1 1.00
71912012 5:16 250.00 26.5 21.40 0.013 5.70 20.80 12.0 1.00
102012 1.06 1440.00 21.0 2210 0.013 5.47 15.53 12.9 1.00
GRAIN SIZE PERCENTAGES
Particle Diameter % PASSING |% COBBLES 0.00 Deseription|Dark gray, LEAN CLAY WITH GRAVEL, litile
0.0284 69.7 % COARSE GRAVEL 13.43 sand
0.0187 62.6 %4 FINE GRAVEL 0.21 13.64 USCS CL [
0.0112 53.0 % COARSE SAND 0.39
0.0080 51.2 % MEDIUM SAND 1.36 30 LL
0.0058 439 %4 FINE SAND 9.08 11,33 18 PL
0.0030 165 %, FINES 75.04 12 Pl TECH CB
0.0013 27.3 % TOTAL SAMFLE 100.00 DATE| 7/9/2012
CHECK
REVIEW| 2/
7
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarse | Fine Cor I Med I Fine SILT OR CLAY
Boulders | Cobbles GRAVEL SAND FINES
13.64 11.33 75.04
SAMPLE ID BH-10 LL 30
SAMPLE TYPE BAG PL 18
SAMPLE DEPTH 33.5'-35.0' Pl 12
DESCRIPTION |Dark gray, LEAN CLAY WITH GRAVEL, little sand
USCS CL I
Nipsco-MCGS TECH CcB
123-88898 DATE| 7972012
CHECK
REVIEW| 22 5
—7

Golder Associates - Lansing, Michigan

BH10..33.5'-35.0' xIs




Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information: PROJECT NAME: Nipsco-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID: BH-10
SAMPLE TYPE: BAG
SAMPLE DEPTH;: 48.5'-50.0'

DESCRIPTION: FLight brownish gray, LEAN CLAY, trace gravel, some sand

uscs:| CL |}

AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 24114
Weight of Dry Soil & Tare 22.78
Weight of Tare 14.18
Weight of Water 1.33
Weight of Dry Soil 8.60
Water Content 15.47%
TITLE BLOCK: TECH CB
DATE 07/19/12
CHECK Y
REVIEW BSY
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ATTERBERG LIMITS

Golder Associates - Lansing, Michigan

ASTM D-4318
PROJECT TITLE Nipsco-MCGS | SAMPLE iD BH-10
PROJECT NUMBER 123-38898 SAMPLE TYPE BAG
SAMPLE DEPTH 48.5'-50.0"
SAMPLE PREPARATION
Wet or Dry Wet Minus #40 Sieve Yes |(yes Of No)
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (W1 19.54 18.34 Weight of Wet Soil & Tare 24.11
Weight of Dry Soil & Tare (W2) 18.81 17.71 Weight of Dry Soil & Tare| 22,78
Weight of Tare {(W3) 14,15 13.60 Weight of Tare 14.18
Weight of Water {(Wd=W1-W2) 0.73 (.63 Weight of Waler 1.33
Weight of Dry Soil (W5=W2-W3) 4.66 4.11 Weight of Dry Soil 8.60
Water Content (W4/W5)*100] 15.67% 15.33% Water Content|  15.47%
LIQUID LIMIT DETERMINATION
Range of Blows 25-35 20 - 30 15-25
Number of Blows 29 20 16
Weight of Wet Soil & Tare {(We) 26.06 24.10 25.89 Blow 25
Weight of Dry Soil & Tare (WD 23.43 21.88 23.25 K - Value 1
Weight of Tare (W8) 13.91 14.01 14.07
Weight of Water (Wo=w6-w7)|  2.63 2.22 2.64
Weight of Dry Soil WI0=WT7-W8§) 9.52 7.87 9.18
Water Content (WO/WI10)*100)  27.63% 28.21% 28.76%
Moisture content at 25 blow
LIQUID LIMIT (WI) 28 28 DESCRIPTION: |Light brownish gray, LEAN CLAY, trace gravel, some
PLASTIC LIMIT (Wp) 15.50 16 sand
PLASTICITY INDEX (Ip} 12
LIQUIDITY INDEX (1) 0.00 uscs|  c. |
MOISTURE CONTENT 15.47%
y =-0.0008x + 0.3
Moislure Content vs. N- Value
60%
55%
50%
© 45%
;’5‘" 40%
S 35%
g
g 30% - —
£ 2%
20%
19% = o TECH CB
10% Py DATE| _7/19/2012
10 100
N Value CHECK! 225~
REVIEW| /Sy
7 7
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ASTM GRAIN SIZE ANALYSIS
ASTM C117, C136, D421, D422, D1140 and D2217

PROJECT TITLE

Nipsco-MCGS SAMPLE ID BH-10
PROJECT NO. 123-88898 | SAMPLE TYPE BAG
SAMPLE DEPTH 48.5'-50.0"
AS RECEIYED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gm) 30.56
For Sieve Sample Dry Soil & Tare (gm}) 30.39
WI. Wet Soil & Tare (gm) (W1) 2411 Tare Weight (g} 13.85
WA Dry Soil & Tare (gm) (W2} 22,78 Moisture Content (%} 1.03
Weight of Tare (gin) (W3} 14.18 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gm) (W4=WI-W2) 133 Weight + Tare, Before Separating On The #4 Sieve (gm)| 503.83
Weight of Dry Soil {(gm} {W5=W2-W3) 8,60 Tare Weight (gm){  95.06
Moistre Contant (%) {(Wa/wsyt1o0]  15.47% Total Weight (gm}]  404.61  |(W6)
Plus #4 Material Sieve (Wit+Tare)  (((W-TareyW6)*100)  %PASSING
TARE WEIGHT 12.0" 10.68 0.0 100.0 12.0"  cobbles
Jov 10.98 0.0 100.0 30" coarse gravel
2.5 10.98 0.0 100.0 2.5 coarse gravel
20" 10.98 0.0 100.0 20" coarse gravel
15" 10.98 0.0 100.0 15" coarse gravel
Lov 10.98 0.0 100.0 Lo" coarse grave)
075" 10.98 0.0 100.0 0.75"  fine gravel
0.50" 10.98 0.0 100.0 0.50"  fine gravel
0.375" 12.93 0.5 99.5 0.375"  [fine gravel
H4 15.53 1.1 98.9 #q coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet or Dry (gm) 55.57
Amount Dispersing Agent (ml) 125.00 Calculated Dry Wt. used in lest (gm) 55.00
Type Dispersion Device Mechanical Hydrometer Bulb Number 624378
Leagth of Dispersion Period 1 Minute % Pass #4 Sieve For Whole Sample 9888
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Paszing #10 - §200 Sieves)
Cuinul Wt
(Wt+Tare) Retained % PASSING
#10 30.91 0.46 98.0 W10 inedium sand
#20 31.43 0.98 97.1 #20 medium sand
Hi0 31.96 1.51 95.2 #40 fine sand
HED 32.47 2.02 95.2 H60 fine sand
K100 33.44 2.99 935 #oo fine sand
#200 37.16 6.71 86.3 #200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
7192012 2:15 {min) R T K Ce C LENGTH A
7/19/2012 2:17 2.00 48.0 21.00 0.013 5.83 4217 8.4 1.00
19/2012 2:20 5.00 44.5 21.00 0.013 5.83 38.67 9.1 1.00
71912012 2:30 15.00 40.0 21.00 0.013 5.83 34.17 9.7 1.00
7/1912012 2:45 30.00 36.25 21.00 0.013 5.83 30.42 10.4 1.00
711912012 315 60.00 33.0 21.00 0.013 5.83 27.17 10.9 1.00
741972012 6:25 250.00 27.0 21.00 0.3 5.83 21.17 11.9 1.00
712012012 2:15 1440.00 22.0 20.80 0,014 5.87 16,13 12.7 1.00
GRAIN SI1ZE PERCENTAGES
Particle Diameter % PASSING | cOBBLES 0.00 Description [Light brownish gray, LEAN CLAY, trace gravel,
0.0276 758 % COARSE GRAVEL 0.00 some sand
0.0182 695  |eFINEGRAVEL 1.12 1.12 USCS cL_ |
00108 614 % COARSLE SAND 0.83
0.007% 54.7 % MEDIUM SAND 1.89 23 LL
00057 488 % FLNE SAND 9.35 12.06 16 PL
0.0029 380 % FINES 86.81 12 Pl TECH CB
0.0013 29.0 % TOTAL SAMPLE 100.00 DATE| 7/19/2012
CHECK| ¥~
REVIEW| £7v /™~
A=
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarse | Fine Cor | Med |  Fine SILT OR CLAY
Boulders [ Cobbles GRAVEL SAND FINES
1.12 12.06 86.81
SAMPLE ID BH-10 LL 28
SAMPLE TYPE BAG PL 16
SAMPLE DEPTH 48.5'-50.0" P1 12
DESCRIPTION|Light brownish gray, LEAN CLAY, trace gravel, some sand
USCS CL |
Nipsco-MCGS TECH CB
123-88898 DATE| 7/19/2012
CHECK| &
REVIEW| /<9/
A4 L
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Template For Proctor, Sieve-Hydro, Afterberg, and Spec Grav.

Global Information: PROJECT NAME:; Nipsco-MCGS
PROJECT NUMBER: 123-88898
SAMPLE ID; BH-10
SAMPLE TYPE: BAG
SAMPLE DEPTH: 73.5-75.0¢
DESCRIPTION ;FGrayish browa, LEAN CLAY, trace sand
USCS: CL |
AS-RECEIVED MOISTURE CONTENT: Weight of Wet Soil & Tare 33.56
Weight of Dry Soil & Tare 31.03
Weight of Tare 13.91
Weight of Water 2.53
Weight of Dry Soil 17.12
Water Content 14.78%
TITLE BLOCK: TECH CB
DATE 071912
CHECK
REVIEW éé"

Golder Associates - Lansing, Michigan 8H-10 73.5-75.0'xls



ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE Nips¢o-MCGS SAMPLE ID BH-10
PROJECT NUMBER 123-88898 | SAMPLE TYPE BAG
SAMPLE DEPTH 73.5'-75.0"
SAMPLE PREPARATION
Wet or Dry Minus #40 Sicvel Yes |(yes or no)
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soit & Tare (WD 19,03 2091 Weight of Wet 50il & Tare 33.56
Weight of Dry Soil & Tare (W2) 18.39 20.08 Weight of Dry Soil & Tare] 3103
Weight of Tare (W3) 13.82 14.18 Weight of Tare {391
Weight of Water (W4=W1-W2) 0.64 0.83 Weight of Water 2.53
Weight of Dry Soil (W5=W2-W1) 4.57 5.90 Weight of Dry Soil 17.12
Water Content (W4/W5)*100]  14.00% 14.07% Water Content|  14.78%
LIQUID LIMIT DETERMINATION
Range of Blows 25-35 20-30 15-25
Number of Blows 29 26 18
Weight of Wet Soil & Tare (W8) 27.59 29.61 25.88 Blow 25
Weight of Dry Soil & Tare (WD 24.97 28.85 23.52 K - Value 1
Weight of Tare (W8) 13.92 14.19 14.16
Weight of Water (W9=Wo6-W7) 2.62 2.96 2.36
Weight of Dry Soil W10=W7-W8) 11.05 12.46 9.36
Water Content (WIWI0)*100] 23.71% 23.76% 25.21%
Moisture content at 25 blow
LIQUID LIMIT (WI) 24.03 24 DESCRIPTION: |Grayish brown, LEAN CLAY, trace sand
PLASTIC LIMIT (Wp) 14.04 14
PLASTICITY INDEX (Ip) 10
LIQUIDITY INDEX (I) 0,07 USCS CL I
MOISTURE CONTENT 14.78%
y = -0.0015x + 0.2778
Moisture Content vs. N- Value
60%
55%
50%
s 45%
2 40%
% 5%
0
g a3o%
é 25% — el &
20%
15% TECH CB
10% 75 DATE 7/19/2012
10 N Value 100 CHECK p, 2,
REVIEW| /74~
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ASTM GRAIN SIZE ANALYSIS
ASTM Cl117,C136, D421, D422, D1140 and D2217

Golder Associates - Lansing, Michlgan

I e
PROJECT TITLE Nipsco-MCGS ] SAMPLE ID BH-10
PROJECT NO. 123-88898 l SAMPLE TYPE BAG
SAMPLE DEPTH 73.5-75.0"
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gwn) 28.35
For Sieve Sample Dy Soik & Tare {gm) 28.25
Wt Wet Soil & Tare (gm) oW 33.56 Tare Weight {(gm) 14,11
Wt. Diy Soil & Tare (gm) (W2) 31.03 Moisnre Content (%) 0.71
Weight of Tare (gm) (W3 13.91 Totzl Weight of Sample Used For Sieve Analysis Corrected For Eygroscopic Molisture
Weight of Water (gm) (We=W1.W2) 2.53 Weight + Tere, Before Separating On The #4 Sieve (gm)}  462.43
Weight of Dry Soil (gm) (WS=W2.W3) 17.12 Tare Weight (gm}] 95.77
Moisture Content (%) (Wa/w5)*i00] 14.78% Total Weight (gm)]  364.09 |[(Wé)
[~ Plus A9 Material Sieve (WirTare)  (((Wr-ToreyW6)*100)  %PASSING
TARE WEIGHT 120" 0.00 0.0 100.0 120" cobbles
o 0.00 0.0 100.0 3o coarse gravel
2.8% 0.00 0.0 100.0 25" coarse gravel
20" 0.00 0.0 100.0 20" coarse gravel
1.5" 0.00 0.0 100.0 L5" coarse gravel
L.o" 0.00 0.0 100.0 1.0" coarse gravel
075" 0.00 0.0 100.0 075" fine gravel
0.50" 0.00 0.0 100.0 0.50"  fine gravel
0.378" 0.00 0.0 100.0 0.375"  fine gravel
#4 0.00 0.0 100.0 44 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wel or Dry (gm} 53.06
Amount Dispersing Agent (md) 125,00 Calculated Dry Wt. used in test {gin} 52.69
Type Dispersion Deviee Mechanical Hydrometer Bulb Number 624378
Length of Dispersion Period 1 Minute % Pass #4 Sieve For Whols Sample 100.00
TARE WEIGHT HYDROMETER BAUKSLEVE {Percent Yassing #10 - #2200 Sieves)
Cumul Wt.
{Wt+Tare) Retained % PASSING
#10 30.69 0.00 100.0 o medivm sand
H20 30.71 0.02 100.0 20 medium sand
#40 30.76 0.07 99.9 #40 fine sand
H60 30.81 0.12 99.8 H#60 fine sand
#100 30.93 0.24 99.5 #100 fine sand
#200 3326 2.56 95.1 #200  fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. | READING | EFFECTIVE
7/19/2012 2:17 {min) R T K Ce C LENGTH A
7/19/2012 2:19 2.00 45.0 21,00 0.013 5.83 39.17 89 1.00
7/1942012 222 5.00 40.0 21.00 0.013 5.83 34.17 9.7 1.00
771972012 2:32 15.00 35.0 21.00 0.013 5.83 29.17 10.6 1.00
7/19/2012 2:47 30.00 32.0 21.00 0.013 5.83 26.17 1.1 1.00
7/19/2012 317 60.00 28.5 21.00 0.013 5.83 22.67 1.7 1.00
7/19/2012 6:27 250.00 24.0 21.00 0.013 5.83 18.17 12.4 1.00
712012012 217 1440.00 20.0 20.90 0.014 5.87 14.13 13.0 1.00
GRAIN S1ZE PERCENTAGES
Partiche Diameter % PASSING |% COBBLES 0.00 Description|Grayish brown, LEAN CLAY, trace sand
0.0284 743 % COARSE GRAVEL 0.00
00188 648  |%FINE GRAVEL 0.00 0.00 USCS CL__ ]
00113 554 |% COARSE5AND 0.00
00082 497 % MEDIUM SAND 0.13 24 LL
0.0060 130 44 FINE SAND 4.73 4.86 14 PL
0.0030 345 |sFiNES 95.14 10 Pl TECH| CB
00013 268 % TOTAL SAMPLE 100.00 DATE| 7/15/2012
CHECK| 22.2¢/,
REVIEW| /# ./
7 L4
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

17 3 2 175 375" R4 #i0 #20 #4060 #100 N200
100 t 0 } } efrifr—t u
80
80 \
70
0/0 \
p 60 \
A I\
8 50 *
]
| N
40 P
N N
G A
30 \
20
10
0
1000 100 10 1 0.1 0.01 0.001
Grain size in millimeters
Coarse | Fine Cor [ Med |  Fine SILT OR CLAY
Boulders | Cobbles GRAVEL SAND FINES
0.00 4.86 95.14
SAMPLE ID BH-10 LL 24
SAMFLE TYPE BAG PL 14
SAMPLE DEPTH 73.5-75.0" PI 10
DESCRIPTION|Grayish brown, LEAN CLAY, trace sand
USCS CL I
Nipsco-MCGS TECH CB
[23-88898 DATEj 7/19/2012
CHECK| 2 &/
REVIEW| /7570
v ¥

Golder Associates - Lansing, Michigan
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information:

DESCRIPTION:

PROJECT NAME: Nipsco-MCGS

PRQJECT NUMBER: 123-88898

SAMPLE ID: BH-11

SAMPLE TYPE: BAG

SAMPLE DEPTH: 28.5-30.0'

AS-RECEIVED MQOISTURE CONTENT: Weight of Wet Soil & Tare

Dark gray, LEAN CLAY WITH SAND, trace gravel
USCS: CL I
26.51
Weight of Dry Soil & Tare 24.76
Weight of Tare 14.10
Weight of Water 1.75
Weight of Dry Soil 10.66
Water Content 16.42%
TITLE BLOCK: TECH CB
DATE 07/0912
CHECK RS
REVIEW 13 SN

Golder Asscciates - Lansing, Michigan

T
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ATTERBERG LIMITS

Golder Associates - Lansing, Michigan

ASTM D-4318
PROJECT TITLE Nipsca-MCGS | SAMPLE ID BH-11
PROJECT NUMBER 123-88898 SAMPLE TYPE BAG
SAMPLE DEPTH 28.5'-30.0°
SAMPLE PREPARATION
Wet or Dry Wet Minus #40 Sieve Yes I(ycs or no)
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (W) 19.36 19.05 Weight of Wet Soil & Tare|  26.51
Weight of Dry Soil & Tare (W2) 18.66 18.37 Weight of Dry Soil & Tare]  24.76
Weight of Tare (W3) 13.92 13.84 Weight of Tare 14.10
Weight of Water (Wd=W1-W2) 0.70 0.68 Weight of Water 1.75
Weight of Dry Soil (W5=W2-W3) 4.74 4.53 Weight of Dry Soil 10.66
Water Content (W4/W5)*100] 14.77% 15.01% Water Content]  16.42%
LIQUID LIMIT DETERMINATION
Range of Blows 25-35 20-30 15-25
Number of Blows 35 24 16
Weight of Wet Soil & Tare (W) 24.37 26.95 26.46 Blow 25
Weight of Dry Soil & Tare (W7 2219 2414 23.65 K - Value 1
Weight of Tare (W8) 13.87 14.04 14.01
Weight of Water (Wo=we-w7)| 218 2.81 281
Weight of Dry Soil W10=W7-W8) 832 10.10 9.64
Water Content (W9/W10)*100] 26.20% 27.82% 29.15%
Meoisture content at 25 blow
LIQUID LIMIT (WI) 27.84 28 DESCRIPTION: |Dark gray, LEAN CLAY WITH SAND, trace gravel
PLASTIC LIMIT (Wp) 14.89 15
PLASTICITY INDEX (Ip) 13
LIQUIDITY INDEX (I) 0.12 uscs| o, |
MOISTURE CONTENT 16.42%
y =-0.0015x + 0.3159
Moisture Content vs. N- Value
80%
55%
50%
° 45%
g 40%
5 35%
g so% -
S 2% 4
20% - -
15% TECH cB
10% o5 DATE 7/9/2012
10 100
N Valne CHECK 75
REVIEW| /357
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ASTM GRAIN SIZE ANALYSIS
ASTM C117, C136, D421, D422, D1140 and D2217

PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-11
PROJECT NO. 123-83898 i SAMPLE TYPE BAG
SAMPLE DEPTH 28.5'-30.0'
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gm) 40,10
For Sieve Sample Dry Soil & Tare {gm) 39.34
Wt. Wel Soil & Tare {gin) w1) 26.51 Tare Weight (gin) 15.69
W1, Dry Soil & Tare (gim) (W2) 24.76 Moisture Content (%) 3.21
Weight of Tare (gm) (W3) 14,10 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Waler {gm) (Wd=W1-W?2) 1.75 Weight + Tare, Before Separating On The #4 Sieve (gm)|  447.70
Weight of Dry Sail {gm}) (W5=W2-W3) 10.66 Tare Weight (gm)| 99.62
Moisture Content (%) (Warws)*100|  16.42% Total Weight (gm)]  337.24  |(We)
Plus #4 Material Sieve (Wt+Tare)  (((Wi-Tare) W6)*100)  %PASSING
TARE WEIGHT 12.0" 30.69 0.0 100.0 120" cobbles
3.o" 30.69 0.0 100.0 30" coarse gravel
1.5" 30.69 0.0 100.0 2.5" coarse pravel
20" 30.69 0.0 100.0 20" coarse gravel
15" 30.69 0.0 100.0 15" coarse gravel
1.0" 30.69 0.0 106.0 1.0 coarse gravel
0.75" 30.69 0.0 100.0 0.75"  finc gravel
0.50" 34.39 1.1 98.9 0.50"  fine grave!
0.375" 34.39 1.1 98.9 0.375"  fine gravel
#a 34.39 1.1 989 B coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet or Dry (gin} 5179
Amount Dispersing Agenl {ml) 125.00 Calculated Dry We. used in test (gm) 50.18
Type Dispersion Device Mechanical Hydrometer Bulb Number 624378
Length of Dispersion Period I Minute % Pass #4 Sieve For Whale Sample 98.90
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumul Wt
(Wt+Tare) Retained % PASSING
#10 28.82 0.31 98.3 #10 medium sand
#20 29.26 0.75 974 #20 mediwn sand
#40 28.70 1.19 96.6 #40 fine sand
#60 30.54 2.03 94.9 H60 fine sand
#100 31.90 3.39 92.2 #100 fine sand
4200 35.60 7.09 84.9 #200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
7/19/2012 1:24 {min) R T K Ce C LENGTH A
711972012 1:26 2.00 44.0 21,00 0.013 583 38.17 9.1 1.00
7/19/2012 1:29 5.00 38.0 21.00 0.013 5.83 33.47 9.9 1.00
7192012 1:3% 15.00 35.0 21.00 0.013 5.83 29.17 10.6 1.00
7/19/2012 1:54 30.00 32.0 21.00 0.013 5.83 26.17 11.1 1.00
7/19/2012 2:24 60.00 29.0 21.00 0.013 5.83 23.17 11.5 1.00
741972012 5:34 250.00 25.0 21.40 0.013 5.70 19.30 12.2 1.00
7/20/2012 1:24 1440.00 19.5 22.10 0.013 5.47 14.03 13.2 1.00
GRAIN SIZE PERCENTAGES
Particle Diameter % PASSING % COBBLES 0.00 Description|Dark gray, LEAN CLAY WITH SAND, trace
00288 75.2 % COARSE GRAVEL 0.00 gravel
0.0190 65.4 % FINE GRAVEL 1.10 1.10 USCS CL |
0.0113 515 %% COARSE SAND 0.61
0.0082 51.6 % MEDILM SAND 1.73 28 LL
0.0059 45.7 % FINE SAND 11.63 13.97 15 PL
0.0030 18.0 % FINES 84.93 13 Pl TECH CB
0.0013 216 % TOTAL SAMPLE 100.00 DATE| 7/9/2012
CHECK| ps§
REVIEW[ VS5

Golder Associates - Lansing, Michigan
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

2 F oz 78 A W #10 420 #40 #GD 100 #200
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Grain size in millimeters
Coarse |  Fine Cor [ Med |  Fine SILT OR CLAY
Boulders | Cobbles GRAVEL SAND FINES
1.10 13.97 84.93
SAMPLE 1D BH-11 LL 28
SAMPLE TYPE BAG PL 15
SAMPLE DEPTH 28.5'-30.0' P1 13
DESCRIPTION|Dark gray, LEAN CLAY WITH SAND, trace gravel
USCS CL
Nipsco-MCGS TECH| CB
123-88898 DATE| 7//2012
CHECK| 27
REVIEW| S5~

Golder Associates - Lansing, Michigan
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

Global Information: PROJECT NAME: Nipsco-MCGS
PROJECT NUMBER: 123-88898
SAMPLE |1D: BH-12
SAMPLE TYPE: JAR
SAMPLE DEPTH:; 23.5'-25.0'

DESCRIPTION: {Olive Brown, SANDY SILT

USCS: ML |
AS-RECEIVED MOISTURE CONTENT: Weight of Wel Soil & Tare 29.23
Weight of Dry Soil & Tare 26.61
Weight of Tare 14.24
Weight of Water 2.62
Weight of Dry Soil 12.37
Water Content 21.18%
TITLE BLOCK: TECH CB
DATE 07/18/12
CHECK D, L,
REVIEW 0%
/

Golder Associates - Lansing, Michigan
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ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-12
PROJECT NUMBER 123-88898 SAMPLE TYPE JAR
SAMPLE DEPTH 23.5'-25,0
SAMPLE PREPARATION
Wet or Dry Minus #40 Sieve Yes ](yes or no)
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (W1) 16.76 15.01 Weight of Wet Soil & Tare 29.23
Weight of Dry Soil & Tare {W2) 15.99 14,48 Weight of Dry Soil & Tare 26.61
Weight of Tare {W3) 10.96 10.89 Weight of Tare 14.24
Weight of Water (WI=W1-W2) 0.76 0.53 Weight of Water 2.62
Weight of Dry Soil (W5=W2-W3) 5.03 3.59 Weight of Dry Soil 12.37
Water Content (W4/w5)*100| 15.11% 14.76% Water Content|  21.18%
LIQUID LIMIT DETERMINATION
Range of Blows 25-35 20-30 15-25
Number of Blows 20 24 16
Weight of Wet Soil & Tare (Wé) 28.90 31.64 34.84 Blow 25
Weight of Dry Soil & Tare (W7 26.94 29.28 32.05 K- Value 1
Weight of Tare (W8) 14.07 13.84 13,92
Weight of Water (WI=W6-W7) 1.96 236 2.79
Weight of Dry Soil WI10=W7-W8) 12.87 15.44 18.13
Water Content (WIWI0)*100] 15.23% 15.28% 15.39%
Moisture content at 25 blow
LIQUID LIMIT (WI) 15.32 15 DESCRIPTION:|Olive Brown, SANDY SILT
PLASTIC LIMIT (Wp) 14.94 15
PLASTICITY INDEX (Ip) 0
LIQUIDITY INDEX (I} 0.00 USCS ML
MOISTURE CONTENT 21.18%
[ y = -0.0001x + 0.1567
Moisture Content vs. N- Value
680%
56%
50%
< 45%
g 40%
& 35%
% 30%
g 26%
20%
45% ¢ > TECH CB
10% 25 DATE 7/1812012
10 N it 100 cHECK| [ 4l
REVIEW| AN
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ASTM GRAIN SIZE ANALYSIS
ASTM C117, C136, b421, D422, D1140 and D2217

| "

Golder Associates - Lansing, Michigan

PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-12
PROJECT NO. 123-88898 | SAMPLE TYPE JAR
SAMPLE DEPTH 23.5%25.0"
AS RECEIVED WATER CONTENT Hygrescopic Moisture Wet Soil & Tare (gm) 27.95
For Sieve Sample Dry Soil & Tare (gn) 2793
Wt. Wet Soil & Tare (gm) (W1) 29.23 Tare Weight {gm) 13.98
WI. Dry Soil & Tare (gm) w2l 266l Moisture Content (%) 0.14
Weight of Tare {gm) (W3 14.24 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water {(gm} (Wa=W1.w2) 2,62 Weight + Tare, Befare Separating On The #4 Sieve (gm)|  392.16
Weight of Dry Soil (gm) (ws=wa2wnl 1237 Tare Weight (gn)|  94.96
Moisture Content (%) owarwsyr00[  21.18% Total Weight (@m)| 296.77  |(w5)
Plus #4 Material Sieve (WtiTare)  (((Wt-Tare¥W6)*100)  %PASSING -
TARE WEIGHT 120" o) 0.0 T00.0 120" cobbles
30" 0.00 0.0 100.0 3.0" coarse gravel
2.5 0.00 0.0 100.0 2.5 coarsa gravel
20" 0.00 0.0 160.0 2.0 coarse gravel
15" 0.00 0.0 100.0 15" coarse gravel
Lov 0.00 0.0 100.0 1.0 eoarse gravel
0.75" 0.00 0.0 100.0 0,75 fine gravel
0.50" 0.00 0.0 100.0 0.50" fine gravel
0.375" 0.00 0.0 100.0 0.375"  fine gravel
W4 0.00 0.0 100.0 /4 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumcd)
Weight of Sample Wet or Dry (gm) 5241
Amount Dispersing Agent (ml) 125.00 Calculated Dry Wt. used in test {gm) 52.33
Type Dispersion Device Mechanical Hydrometer Bulb Number 624378
Length of Dispersicn Period 1 Minute % Pass #4 Sieve For Whole Sample 100.00
TARE WEIGHT HYDROMETER BAUKSIEVYE (Percent Passing #30 - 9211 Nieves)
Cumul 'Wt.
{Wt+Tare) Retained % PASSING
#o 30.48 0.00 100.0 il medium sand
420 30.51 0.02 100.0 W10 medium sand
#40 30.53 0.04 99.9 H40 fine sand
#60 31.54 1.08 98.0 #60 fine sand
#100 40.08 9.59 817 #100 fine sand
_ #200 46£9 15.80 69.8 #200 fines
HYDROMETYER CALCULATIONS
DATE TIME ET READING “TEMP TEMP.COR., HYD.COR. READING | EFFECTIVE
7/19/2012 1:22 (min) R T K Cc C LENGTH A
7192012 1:24 2.00 23.0 21.00 0.013 583 17.17 12.5 1,00
/192012 1:27 5.00 16.5 21.00 0.011 5.83 10.67 13.7 1.0
71972012 1:37 15.00 11.5 21.00 0.013 583 5.67 14,5 1.00
771972012 1:52 30.00 10.5 21.00 0.013 583 4.67 147 1.00
77192012 2:22 60.00 9.5 21.00 0.013 5.83 1.67 14.8 1.00
71972012 532 250.00 8.0 21.00 0.013 5.83 217 15.0 1.00
7/20/2012 1:22 1440,00 8.0 20.90 0.014 5.87 2.13 15.0 1.00
GRAIN SIZE PERCENTAGES
Particle Dismeter % PASSING [% COBBLES 0.00 Description|Ofive Brown, SANDY SILT
0.0337 328 |% COARSE GRAVEL 0.00
0.0223 204 |% FINE GRAVEL 0.00 0.00 USCS ML
00133 108 % QOARSE SAND 0.00
0.00%4 8.9 % MEDIUM SAND 0.08 15 LL
0.0067 70 % FINE SAND 3011 30.19 15 PL
0.0033 4.1 % FINES 69.81 0 Pl TECH CB
00014 4.1 5 TOTAL SAMPLE 100.00 DATE| 77182012
CUECK| [, /v,
REVIEW| A ¥~
U
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

12 aor 1* .75" IC A L 10 #20 #4060 #1D0 #200
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Grain size in millimeters

Coarse | Fine Cor | Med |  Fine SILT OR CLAY
Boulders | Cobbles GRAVEL SAND FINES
0.00 30.19 69.81
SAMPLE ID BH-12 LL 15
SAMPLE TYPE JAR PL 15
SAMPLE DEPTH 23.5'25.0" PI 0

DESCRIPTION [Olive Brown, SANDY SILT

USCS ML |
Nipsco-MCGS TECH| (B
123-88898 DATE| 718/2012
CHECK % 57‘5’
REVIEW
74
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Template For Proctor, Sieve-Hydro, Atterberg, and Spec Grav.

PROJECT NAME:
PROJECT NUMBER:

Global Information:

SAMPLE ID:
SAMPLE TYPE:
SAMPLE DEPTH:
DESCRIPTION:

USCs:

AS-RECEIVED MOISTURE CONTENT:

TITLE BLOCK:

Golder Associates - Lansing, Michigan

Nipsco-MCGS

123-88698

BH-12

JAR

38.5'-40.0"

Light Olive Brown, ELASTIC SILT, little sand

MH ]

Weight of Wet Soil & Tare 34.50
Weight of Dry Soil & Tare 31.05
Weight of Tare 14.09
Weight of Water 3.45
Weight of Dry Soil 16.96
Water Content 20.34%
TECH] CB
DATE 07/18/12
CHECK FLZy2va
REVIEW wike
L/
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ATTERBERG LIMITS

Golder Associates - Lansing, Michigan

ASTM D-4318
PROJECT TITLE Nipsco-MCGS | SAMPLE ID BH-12
PROJECT NUMBER §23-88898 SAMPLE TYPE JAR
SAMPLE DEPTH 38.5'-40.0
SAMPLE PREPARATION
Wet or Dry Minus #40 Sieve Yes I(ycs Ot o)
PLASTIC LIMIT DETERMINATION NATURAL MOISTURE
Weight of Wet Soil & Tare (W1) 17.88 18.28 Weight of Wet Soil & Tare]  34.50
Weight of Dry Soil & Tare (W2) 16.70 17.66 Weight of Dry Soil & Tare]  31.03
Weight of Tare (W3) 14.13 1418 Weight of Tare 14.09
Weight of Water (W4=W1-W2) 1.18 1.62 Weight of Water 3.45
Weight of Dry Soil (W5=W2-W3) 2.57 3.48 Weight of Dry Soil 16.96
Water Content (W4/WS)*100|  45.91% 46.55% Water Comentl 20.34% |
LIQUID LIMIT DETERMINATION
Range of Blows 25-35 20-30 15-25
Number of Blows 34 28 15
Weight of Wet Soil & Tare (W6) 24,38 23.44 23.38 Blow 25
Weight of Dry Soil & Tare (W7 20.57 20.02 19.92 K - Value 1
Weight of Tare (W8) 14.02 14.18 14.19
Weight of Water (W9=W6-W7) 3.81 342 3.46
Weight of Dry Soil WI10=W7-W8) 6.55 5.84 5.73
Water Content {WS/W10)* 100| 58.17% 58.56% 60.38%
Moislure content at 25 blow 59.13%
LIQUID LIMIT (W1} 59,13 59 DESCRIPTION:|Light Olive Brown, ELASTIC SILT, little sand
PLASTIC LIMIT (Wp) 46.23 46
PLASTICITY INDEX (Ip) 13
LIQUIDITY INDEX (I} -1.99 USCS MH |
MOISTURE CONTERT 20.34%
. y=-0.0012x + 0.6213
Moisture Content vs. N- Yalue
85%
75%
®£ 65%
E e . "N
S 55%
L
2
'g 45%
35%
TECH cB
25% 25 DATE|  7/18/2012
10 N Vel 100 CHECK ,
REVIEW|
v
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ASTM GRAIN SIZE ANALYSIS

ASTM C117, C136, D421, D422, D1140 and D2217

Golder Associates - Lansing, Michigan

PROIECT TiTLE Nipsco-MCGS ] SAMPLE D BH-12
PROIECT NO. 123-88898 | SAMPLE TYPE JAR
SAMPLE DEPTH 38.5-40.00
AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gm) 28,72
For Sieve Sample Dry Soil & Tare (gn) 28.68
Wi Wet Soil & Tare (gn) (W) 34.50 Tare Weight (gm) 14.35
Wi, Dry Soil & Tare (gm) w2 31.05 Moisture Content (%) 0.28
Weight of Tare (gm) (W3) 14.09 Tota) Weight of Sample Used For Steve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gm) (W4=W1.W2) 3.45 Weight + Tare, Before Separating On The #4 Sieve (gm)| 384,94
Weight of Dry Soil (gm) (W5=W2-W3) 16,96 Tare Weight (gm)| 9817
Moisture Content (%) (warwsy 10 20.34% Total Weight (gm)| 287.97 (W)
[ Plus #4 Materfal Sieve (WitTare)  (((Wt-TareW6)*100)  %PASSING
TARE WEIGHT 129" 00 ) 1000 120" cobbles
3o 0.00 0.0 100.0 0" coarse pravel
2.5" 0.00 0.0 100.0 2.5" coarse gravel
2.0" 0.00 0.0 100.0 2.0¢ coarse gravel
Ls" 0.00 0.0 100.0 1.5" coarse gravel
LO" 0.00 0.0 100.0 Lo" coarse gravel
0.75" 0.00 0.0 100.0 0.718" fine gravel
0.50" 0.00 0.0 100.0 0,50" fine gravel
4.375" 0.00 0.0 1000 0.378"  fine gravel
#4 0.00 0.0 100.0 #4 coarse sand
HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test
Specific Gravity (assumed)
Weight of Sample Wet or Dry (gm) 55.34
Amount Dispersing Agent (ml) 125,00 Calculated Dry Wt. used in test (gm) 55.19
Type Dispersion Device Mechanical Hydrometer Bulb Number £24378
Length of Dispersion Period 1 Minute % Pass #4 Sieve For Whote Sample 100.00
TARE WEIGHT HYDROMETER BACKSIEVE (Percent Fassing #1U - #10U Sieves)
Cumul Wi,
(Wt+Tare) Retained % PASSING
#o 30.23 0.06 99.9 #10 medium sand
#20 30.25 0.08 99.9 #20 medium send
#40 30.29 0.12 99.8 #40 fing sand
HED 30.41 0.24 99.6 H60 fune sand
4100 30.82 0.65 988 4100 fine sand
H100 35.72 5.55 89.9 #200 fines
HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING | EFFECTIVE
7119/2012 2:19 {min) R T K Cc C LENGTH A
7/19/2012 2:21 200 31.5 21.00 0.013 5.83 25.67 11,2 1.00
7/19/2012 24 5.00 21.5 21.00 0.013 5.83 15.67 12.9 1.00
7419/2012 2:34 15.00 16.0 21,00 0.013 5.83 10.17 13.7 1.00
M19/2012 2:49 30.00 13.0 21.00 0.013 5.83 7.17 14.2 1.00
11972012 319 60.00 10.5 21.00 0013 5.83 4.67 14.7 1.00
7/19/2012 6:29 250.00 9.5 21.00 0.013 5.83 3.67 14.8 1.00
772012012 2:19 1440.00 8.5 20.90 0.014 5.87 2.63 15.0 100
GRAIN SIZE PERCENTAGES
Particle Diameter % PASSING |% COBBLES 0.00 Description|Light Olive Brown, ELASTIC SILT, little sand
00319 46.5 v COARSE GRAVEL 0.00
0.0217 284 % FINE GRAVEL 0.00 0.00 USCS MH
0.0129 184 |% COARSE SAND 0.11
00093 13.0 % MEDIUM SAND 0.11 39 LL
0.0067 85 44 FINE SAND .84 10.06 46 PL
0,0033 6.6 % FINES 89.94 13 Pl TECH| CB
0.0014 4.8 % TOTAL SAMPLE 100.00 DATE]| 7/18/2012
CHECK P
REVIEW /
v
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PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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40 \
30

10 N
T
0
1000 100 10 1 01 0.01 0.001
Grain size in milliimeters
Coarse | Fine Cor | Med | Fine SILT OR CLAY
Boulders | Cobbles GRAVEL SAND FINES
0.00 10.08 89.94
SAMPLE ID BH-12 LL 59
SAMPLE TYPE JAR PL 46
SAMPLE DEPTH 38.5-40.0° PI 13
DESCRIPTION |Light Olive Brown, ELASTIC SILT, little sand
vscs[mA_]
Nipseo-MCGS TECH CB
123-88898 DATE| 7/18/2012
CHECK|[ D, o/
REVIEW[~1 Y

Z/

Golder Associates - Lansing, Michigan BH-12 38.5-40.0'xls
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Slope Stability Analyses



SLUBRIECT BLOPE STABILITY SUMMART

" Golder Job o 12388098 Mado By JRR Date RITTI02

Associates et NIPSCO Chocked  MUW Sheet
I Michigan City, IN Reviewed  MEF

QBJECTIVE:

for thr Toliowing condisions;

- Sleady seepage - global

-ﬂ!'bﬂ',' BEODage-eising pool on ho dovwnshroam slopas

- Fispid draswaonwn on (he upstream siope; and

« Seismic {poeudo- 0] with nommal podl nd sheady Sespage on e downsineam siope. Frobabilty of
Exceedanca 2% i 50 years

Ther four trpdraulic $truciures ang;

01 - Primary Mumber 1 (Primany Mo 1)

02 - Primary Mumber 2 (Primary No. 2)

03 - Secordany Numbsr 1 (Secondary No. 1)
04 - Secondary Number 2 (Secondary No. 2)
05 - Final Seltfing Pand (FSP)

06 - Bottom Ash Area [RAA) - Mo analyses wene performed on ihe BAA. The BAA surfsce slopes loward the FEP,
with @ small embankment on the NW side approdmabely 2-feet in height. This embanioment is shared with tha FSP

The BAA doms nol satisly the criberia sel forth by The ULS. EPA for units requiring hurther evahaation

CONDITIONS:

CASE 01 - PRIMARY NO. 1

oA PRIMARY NO. 1 - Steady Seepage - Global
(§1:1 PRIMARY NO. 1 - Steady Seapage - Existing Pool
oG PRIMARY NO. 1 - Steady Sespage - Rapkd Drawdown on Upstream Skops
(ef ] PRIMARY NO. 1 - Seismic with Existing Posl
DENSE TO VERY
DEMSE SAND aND
GRAVEL#SLAD SANDY SILT
LOOsE O COMPACT MEDIUM
DENSED POORLY GRADED =
SAND -
LAKE MECHiGaN
FHEET PILE WALl _ {
CASE 02 - PRIMARY WO, 2
024  PRIMARY NO. 2 - Steady Secpage - Global
028 PRIMARY NO. 2 - Stsady Seepage - Existing Pool
0c PRIMARY MO, 2 - Steady Seepage - Rapld Drawdown on Upstream Slape
00 PRIMARY MO, 2 - Selsmic with Existing Pool

DBENSE TO WERY
J DENSE SAND AND
LODSE TI COMPACT OAEDIUM  Cpaury s
). PILY rh LENSE 1O VERY BENST BUACK ASH/SLAG

PRI®ARY SETTLING BASEN Mo 2

70 B P 1 S WP 00 MADICL: et et ) Pt WA b Sesbulyhpganch I - Sacpe Shabbty Bl pss!Sinpn Sateliy Scmeraary 8 117

To analyze the stabilty of (he lour exisling hydrauic struchunes af the NIFSCO Michigan City Generating Stalion (MCGS)




[@Eu SLOPE STABILITY SUMMARY

" Golder

_ b N 17368098 |mMode sy R Data 8272012
Associates Rel. NIPSCO Checked MIW  [Sheet of
Michigan Cy. IN Reviewnd  MRF

CASE 03 - SECONDARY NO, 1
03a  SECONDARY NO. 1 - Steady Seepage - Global
0JB  SECONDARY MO. 1 - Steady Seepage - Existing Poal
s SECONDARY NO. 1 - Steady Soepage - Rapld Drawdown on Upstream Siops
00  SECONDARY NO. 1 - Selsmic with Existing Pool

LODSE TO COMPACT SAMD AND SETTLING BASIN
CMEDIUM DEMSED GRAVEL /SLAG No. 2
POORLY GRADED SAND SANDY SILT

LAKE MICHIGAN

CASE 04 - SECONDARY MO, 2
044 SECONDARY NO. 2 - Steady Seepage - Global
048 SECONDARY MO. 2 - Steady Seepage - Existing Pool
MC SECONDARY NO. 2 - Steady Seapage - Rapid Drawdown on Uipsiream Slope
D SECONDARY NO. 2 - Seismic wilh Existing Poal

DENSE TO

VERY DENSE LOOSE 7O COMPACT
PRIMARY SAND AND (MEDIUM DENSE> POORLY
SETTLING GRAVEL/SLAG GRADED SAND
BASIN No
g SECOMDARY

SETTLING
BASIN No. 2

s

= 1 jn__.

P 2y Proge 191 FYRCRA RPSO0 V005 Gantech invest gt ora D Reporai 00 s Sy fydppends 1 oy S aneity el P Mty S B0 1T



. BUBJECT 1] M
Golder Job Ma. 12388506 IMada By  JRR Diate T2
Assm ates Rl WIPSCO [Chesckind [T Shed ol
Michigan City, I Reviewed  MRF
CASE 0% - FINAL SETTLING POND

05A  FS5P - Steady Seopage - Glabal

058  FSP - Steady Seepage - Existing Pool

0sC FSP - Sieady Seepage - Rapid Drawdown on Upsiream Slopo

080  FSP . Seismic with Existing Pool
DENSE TO WVERY
DENSE SAND AND

LAKE MICHIGAN

GRAWEL .'”:Ll.i:l'.

FINAL SETTLING POND

AESUMPTIONS:
1) Misterial Properies used for Brahais ade shovn balow. Propares were eslimaled based on Iha faid
explocation and laboratony besting.
Internal Cohaalon Diry Unit 3'!::::::“ u":.::::'d Layer Hydraulic
Material Friction (o8 Wizkght Weight | Strength Thickness | Conducthity
Angle ﬁ {peh) igeh) [pat) () {em/s)
|Lomse to Medium Dense Fill 33 Q 100 110 MNA Varies [Cil
|l£~§e Limestone Riprap 45 0 140 145 A Varies 100
H-inch Riprap 45 0 140 145 WA 1 100
Crushed Blast Furnace Slag A0 0 120 130 MA Varles 1
Medium Danse Bottorn Ash Fill i5 0 100 110 Ma Varies 1xi0-3
Logse Silty Sand 0 0 100 120 MA Varies Tt
Medium to Veny SUlf Clay 30 0 116 136 T50-2500 Varles 110
Native Sand 40 0 110 120 A Varies i

2) Dirsined shear strengihs ware used for this analysts far longhenm condtion

3) Factor of Sabety Acceplance Critéria

The acoeplance critera is based on the values published by the US Army Gorps of Enginears, EM 1110.2.1902

Analysis Conditian Required FS Slope
Steady Seepage - Global - Existing Pool LB Dowrsiream
|52eady Seepage - Local . Existing Poal 14 Dierwr
Rapid Draswoown - Exiating Pool 1.3 Upsiraam
Satsmic - Exisling Pool 1.0 Downstream

&) Satarric Hazard

Seiarmic Value of §.1310 x gravity, g (for 2% probatdty of earlhquake in 50 years.) (Rel. 3).

P e Pngec i 00 ASCGS Casctech L= ™ W Sem

ttiaonrd I - Mops Sabdty ArahiStoe Satdls Sumey 8.2 12 dus




FEJEC.I SLOPE STABILITY SUMMART
Mo.

" Gol r 1ZIBERDE Made By  JRR Date WETI012
Associates NIPSCO Chacked MW Shoet o
Michigan City, IN Reviewed  NEAF
CALCULATIONS:
0 PRIMARY MO, 1
L) e o mo

Circular 140 2.0 1.84 1.48 Jaibu ViR
Block 245 FNE] 108 1.54 Jarribua bin,
Circuar ¥ : 203 1.56 Spencer

—H— g g

PRIMARY HO. 2
02 azA 028 oc 020
Circudar .00 215 150 148 Jaribu Min.
Circular 2,35 228 1.74 1.53 Spences
SECONDARY NO. 1
Q3 QA 08 oG 0D
Circutas 2.58 213 1.50 149 Jasribu N
Ciircular ] 222 164 1.58 Spencer
SECOMNDARY NO. 2
o 044 (2] ] MG D
Circular 1.83 200 2.00 144 Jaris Wi
Circular 2.40 214 214 1160 Spencer
FIMAL SETTLING POMD

05 oda o] ] -] 05D
Circular a2 1.81 1.35 1.04 _ Jaanbu vin.
Biock ENT] 192 143 117 Jasrksta in,
Carcutar 4,05 1.94 160 110 Spencer
Block [E]] 210 150 1.24 Spencer
CONCLUSIONS:

Uising the strength pararnelers thal were conservatively estimated from the lates! geatechnical exploration and provious boring information. each of the 5
Ieypdraulic siruclunes meats tha Acceplance Crileria for the condiions analyzed

REFERENCES:

1} Rocscience Inc. (2006} "SLIDE ver 8.018, 20 Limit Equiibrium Slope Stabilty for Soil & Rock Slopes”
2} United States Anmy Coips of Enginedrs, Slope Slablity. EM 1110-2-1902, 10/31/2003
3} United Stales Geclogical Sooety (USGS), Eanhquake Ground Motion Tool, version 5.0.9, 10/26/2008

P A P! WSRO0 WA s o Lhopa [RARES - Sirgen Sy Aot i Sadny Loy B3 T dns



Cuip e Al Coiulations

Data are based oo a 0.05 deg grid spacing
Feequency of Excesdance valoss less chan
1E-4 should b used with cautiom.

Groand Motlon  Frequency of Ixceedance

191 (per year)
0. 008 3.0951E-02
0.007 2. 1339E-02
p.011 1.4095E-02
6.017 8. 14258-00
0.02% 5.6311E-03
0.03% 3.3078E-03
0.057 1.T8T1E-03
0.08% 5. 9912E-T4
0128 L 2THIE-04
n.1%2 1. FER9E-04
0.288 8. 3EEE-05
0432 4.1108E-05
0.E649 1.0903E-0%
a.973 8. BI85E-08
1440 3.67TIE-06
2.190 1.454EE=-08&
3,280 4. BRIE-07
4820 2.8761E-03
7.380 0. BO0E0D

Ground Motiom Freg. of Exceed. Fecurn Pd.
- 1] (pes yeaz) [years)
6.131% 4. 0404E-C4 7500

P.E.
L
2.00

Exp. Time
{years)
50.0

TERUSGS

aeiancs far & chansing warkld




- FGURE MAXIMUM CONSIDERED EARTHQUAXE GROUND MOTION FOR HGURE (continmed MAXIMEN CONHDERED EARTHOUALE GROUND MOTION FOR nd
[ THE CONTERMINOUS UNITED STATES. OF 0.2 SEC SPECTRAL RESPONSE THE CONTERMINOUS LRV YED STAYES. OF L2 SEC SPECTRAL T
ACCELEZATION (5% OF CRITECAL DAMPING), SITE CLASS 8 ACCELERATION (5% OF CRITICAL DAMMNG, SITE CLASS B fud




] Safety Factor
000
- 250 |
- 500
.750 |
- 000
-250
- S00
-750
. 000

v

NIPSCO - Mechigan City Generating Station
01A - Primary No. 1 - Cincular - Mo Seismic

-0oo
250
=500
<7150
- 000
250
- 500
<750
-oao
-250
-200

.250
] .500 Global Minimums:
1 7150 Method: Spencer
+ FS5: 2.96

Method: Janbu Minimum
FS:2.40

375.00 st

S AN LN LN LR e e e e L G G G B R R R D000

-T50
.000+ -4
] [ 2
]
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o e e e . — B
=250 -200 -150 -100 =50 0 50 100 150

Primary No. L.sim /162012, 10:31:52 AP



E_: Safety Factor

000
1 .250
500
. 750
000
250
-500
750
- G0
- 250
- 500
TS0
000
-250
500 MNIPSCO - Michigan City Generating Station
. 750
000 01A - Primary No. 1 - Block - Mo Seismic
250
-500 Global Minimums:
L7550 Method: Spencer
000 FS: 3.53

500 Method; Janbu Minimum %.5.00 Rsft2
150 F35: 246

L L A I P L L el i = T =

.....................

T B e i Ak PR i e e [ e Bl [ b RSN Ml b D i o A i SNL LM (E S S S B R

] 100 150

"E"_
&~

=300 -250 =200 -150

Primary No. 1-BLOCK.sEm TI16/2012, 10:31:52 A



1 Safety Factor
i 0. 000
0.250
0.500
0.750
1.000
1.250

1.500 MIPSCO - Michigan City Generating Station
1.750

f
2.000 iMB-Pmmm.i-m-m&m
|

2t | oo
2.750 less zmw
3.000 ’
3.250 ‘Method: Janbu Minimum

3,500 FS:2.20
3,750 375.00 lbshit2

4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6. 000+

i

U [ e b mew e R i men Baw men Sun me bow s M e

250 200 150

— T

- R o . |
4hﬂ -50 1] 50 100

Primary No. 1.siim TI16/2012, 10:31:52 AN



1 Safety Factor
1 0.000
S 0.250
T 0.500
i 0.750
1.000
] 1.250
1.500
] 1.750
1 :'ggg NIFSCO - Michigan City Generating Station
8- 200 018 - Primary No. 1 - Block - No Seismic 2193
3.000 Global Minimums:
3.250 Method: Spencer 375.00 IbsHe2
3.500 FS: 227
] 3,750
] 4.000 Method: Janbu Minimum
] :‘ggg FS: 219 w Primary No. 1
- T v
4.750 . — -
ﬁ-_ 5. 000 [Lake Michigan Sheet R,
5.250 Mchigon E[
5.500 W
5.750 L
= 6. 000+ ™ ""“'g.:—."_'-l_:- o :-\. *‘\-.‘,— .._:_",;‘__k o "'-.._?
-3 Clay
Native Sand
1
-
': —r—r T T | LR e e L, | T - ] DN B T IO ns e S | UG AL St S A S L S EDESL S i R S Bt AL | IS, S M s
250 -200 -150 -100 -50 0 50 100
Primary No. 1-BLOCK slim 7/16/2012, 10:31:52 Ab



Safety Factor
- 0.000
- 0.250
0.500
0.730

EEL 1.000
] 1.250
- 1.500
e 1750
2.000
2.250
2.500
2.750
1 3.000
8- 3.250
1 3.500
3.750
] 4.000
+ 4.250
- 4.500
4.750
5.000
EE: 5.250
] 5.500
5.750
6.000+

NIPSCO - Michigan City Generating Station
01C - Primary Mo. 1 - Circular - No Seismic
Global Minimums:

Method: Spencer

FS:2.03

Method: Janbu Minimum
FS:1.84

Ras oW

..........

—

—y T
-150 -100

T T T T

150

7/16/2012, 10:31:52 A}



] Safety Factor
-G0g
<250
-500
TS50
Do
250
<500
- T50
<000
250
<500
. T50
- 000
<250
. 500
- 150
<000
- 250
- 500
-.T50
<000
. 250
. 500
- T50
- 000+

Oy U0 U LN LN e fm b e dad G Gad Ged B Ba PR3 D DO

ihﬂPSCK)-IlhhkFHIC!yEhanenﬂiugiﬁaﬁun

|01C - Primary No. 1 - Block - No Seismic

Global Minimums:

' Method:

5F5:2.1?
Elﬂeﬂﬂnt.kiibu!ﬂninuun
'FS:1.98

B (s e i b s e e e i

M e

n r
-150 =100 -50

T

I

T T

150 2

Primary No. 1-rapid-BLOCK. slim

Fr16/2012, 10:31:52 A



E‘_ Safety Factor
. 0.000
0.250
0.500
0. 750

« 01319

.750 ' NIPSCO - Michigan City Generating Station
250 01D - Primary No. 1 - Circufar - Seismic
350 Global Minirmums:

600 Method: Spencer
_250 F5: 1.56

000 FS: 1.48

1

2

2

2

2

3

3

3. .
3,750 Method: Janbu Minimum
4

4

4

4

5

5

)

5

T S B0

=300 -250 -200 -150 -100 -50 o 50 100 150

Primary No. 1-SEISMIC slim TI16/2012, 10:31:52 A



Saferty Factor
.000

- 2350
=300
- 750
- 000
=250
- 300
- 750
Q00+

0
0.250
0.250 « 0.1319
0.750
1.000
1.250
1.500
: ;‘;33 NIPSCO - Michigan City Generating Station
i-ggg ]MD-Pri'narrHu.‘f-Ebdt‘m-
2.750 Global Minirvums:
3.000 Method: Spencer
3.250 FS:1.88
3.500
3,750 Method: Janbu Minimum
4.000 FS:1.54
q
4
4
5
5
5
5
&

300 250 200 50 _-100 50 - 5 i

SSo— 7/16/2012, 10:31:52 AM
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'NIPSCO - Michigan City Generating Station

£ 7]

o Qo OO0 o00 000000

n,

2
< 024 - Primary No. 2 - Cincutar - No Seismic
£
] 3 Global Minimums:
] 3 Method: Spencer
& 3 FS:2.35
= £
1= e
[™ 1 4.000 Method: Janbu Minimum
[ 4.250 FS:1.90
] 4.500
] 4.750
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[B] 5. 250
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Primary No 2 updated wz_pile.shim Golder 7/16/2012, 10:31:52 A



Safety Factor
000

250
. 500
. 750
000
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.500
150
. 000
.250
500
750
-ggg NIPSCO - Michsgan City Generating Station
-500 02EB - Primary Mo. 2 - Gircular - No Seisméc
.750
-000 Global Menimums:
. 250 Method: Spencer
. 500 F5:2.25

. 750
000 Method: Janbu Minimum
250 FS: 215

-500

. 750

. 000+
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1 Safety Factor
000

250
. 500
T840
- 000
-250
- 500
150 NIPSCO - Michigan City Generating Station
. 000
L3250 02C - Primary No. 2 - Circular - No Seismic
.ooo Method: Spencer
.250 F'S"l.?"

- 500 5
2580 Method: Janbu Minimum
000 F5:1.548
- 2540
-500
150
.000 )
250 1 K

.500 : - = ,'Prim-,-umz|
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] Safety Factor
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{1 Safety Factor
-Goo
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T30
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- 250

o NIPSCO - Michigan City Generating Station |
:2:3 034 - Secondary No. 1 - Circular - No Seismic |
. 500
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%_'" Safety Factor
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NIPSCO - Michigan City Generating Station
038 - Secondary No. 1 - Circular - No Seismic
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Safety Factor
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NIPSCO - Michigan City Generating Station
03C - Secondary No. 1 - Circular - Mo Seismic
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Safety Factor
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1.500 NIPSCO - Michigan City Generating Station
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Safety Factor
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NIPSCO - Michigan City Generating Station
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Safety Factor
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1 Safety Factor
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NIPSCO - Michigan City Generating Station
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1 Safety Factor
g 0000
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NIPSCO secondary ponds
Two Wall Case, Step 1: Wall 1 Analysis
Depth(tt) ' ) .
-0

AIAA
[4)]

- 10 |

- 15 _ o
L 20 .

=25

| . _Moment Equilibrium
] " Force Equilibrium

| 0 1 ksf
| % _

-~ 35

<BhoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to WZ  Golder Assocaites Date: 7/27/2012

File: C:\Shoring8\SepWallF1.sh8. L)H)br U\god/(
Wall Height=12.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=17.80 Min. Pile Length=29.80 {in graphics and analysis)
User inputied Embedment=30.00, Pile Length=42.00 ‘
MOMENT IN PILE: Max. Moment=35.67 per Pile Spacing=1.0 at Depth=20.53

SYSTEM FACTOR OF SAFETY (Approximate)=1.69
The request embedment is 17.8, the user input fixed embedment = 30.

PILE SELECTION:
Request Min, Section Modulus = 13.0 in3/ft=697.40 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66

EZ38.has Section Modulus = 46.8 in3/ft=2515.97 cm3/m. I} is greater than Min. Requirements! ol
Top Deflection = 0.59(in) based on E (ksi)=29000.00 and | (in4)/foot=280.8

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

_______ oz Pl 22 - P2'  Slope o

* Above Base )

0.000 0.000 12 0.496 0.041333
* Below Base

12.00 0.190 15.00 0.237 0.015818

15.00 0.237 18.00 0.285 0.015818

18.00 0.285 21.00 0.332 0.015818

21.00 0.332 24.00 0.380 0.015818

24.00 0.380 27.00 0.427 0.015818

27.00 0.427 30.00 0.475 0.015818
* Sur- charg

0.000 0.000 0.600 0.001 0.001123

0.600 0.001 1.200 0.001 0.0011¢1

1.200 0.001 1.800 0.002 0.001185

1.800 0.002 2.400 0.003 0.001178



2.400 0.003 3.000 0.004 0.001167
3.000 0.004 3.600 0.004 0.001154
3.600 0.004 4,200 0.005 0.001139
4,200 0.005 4,800 0.006 0.001122
4.800 0.006 5.400 0.006 0.001102
5.400 0.006 6.000 0.007 0.001080
6.000 0.007 6.600 0.008 0.001056
6.600 0.008 7.200 0.008 0.001030
7.200 0.008 7.800 0.009 0.001003
7.800 0.009 8.400 0.009 0.000974
8.400 0.009 9.000 0.010 0.000943
9.000 0.010 9.600 0.010 0.000911
9.600 0.010 10.20 0.011 0.000878
10.20 0.011 10.80 0.011 0.000844
10.80 0.011 11.40 0.012 0.000809
11.40 0.012 12.00 0.012 0.000773
12.00 0.012 13.20 0.013 0.000718
13.20 0.013 14.40 0.014 0.000644
14.40 0.014 15.60 0.015 0.000568
15.60 0.015 16.80 0.015 0.000494
16.80 0.015 18.00 0.016 0.000421
18.00 0.016 19.20 0.016 0.000351
19.20 0.016 20.40 0.017 0.000283
20,40 0.017 21,60 0.017 0.000218
21.60 0.017 22,80 0.017 0.000157
22.80 0.017 24,00 0.017 0.000100
24,00 0.017 26.40 0.017 0.000023
26.40 0.017 28.80 0.017 -0.00006
28.80 0.017 31.20 0.017 -0.00013
PASSIVE PRESSURES:
o P 2 P2 Stope
* Below Base
14 0.000 33.00 4783 0.2517
ACTIVE SPACING:
. ~_No. Zdepth Spacing
1 0.00 1.00
2 12,00 1.00
PASSIVE SPACING: .
No. ___ Zdepth Spacing
1 0.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in




NIPSCO secondary ponds
Two Wall Case, Step 1: Wall 1 Analysis
Deoplh(ﬂ)
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20 T

25 ,,,_.,_,,,.,-_,,. -

Momant EquilibrFiumn
% Foree Equilibrium

-3 Net Pressure X Spacing

. Top Deflection=0.59(in}
Depthft) Max. Shear=12.80 kip Max. Moment=35.67 kip-ft Max Deflection=0.59(in)
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
User Input Pile, pz38: E (ksi}=20000.0, | (In4)/foot=280.8
File: C:\Shoring8\SepWallF1.sh8

~ <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechcom

Licensedto WZ Golder Assocaites
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SHORING WALL CALCULATION SUMMARY
The leading shoring design and calculation software
Software copyright by CivilTech software
www.civiltech,com

LA A LA At Rt R R R LR LR L T L R R R R R R R T ST

shoringsuite Software is developed bK civilTech software, Bellevue, WA, USA.
The calculation method is based on the following references:
1. FHWA 98-011, FHWA-RD-97-130, FHwA SA 96-069, FHWA-IF-99-015
STEEL SHEET PILING DESIGN MANUAL by Pile Buck Inc., 1987
DESIGN MANUAL DM-7 (NAVFAC), Department of the Navy, May 1982
+ TRENCHING AND SHORING MANUAL Revision 12, california Department of
Transportation, Januvary 2000
EARTH SUPPORT SYSTEM & RETAINING STRUCTURES, Pile Buck Inc, 2002
. DESIGN OF SHEET PILE WALLS, €M 1110-2-2504, U.S5. Army curqs of Engineers, 31 March 1994
« EARTH RETENTION SYSTEMS HANDBOODK, Alan Macnab, McGraw-Hill. 2002
. AASHTO HB-17, American Association of State and Highway Transportation officials, 2 September 2002

O~vch Lukhe
. -

UNITS: Wwidth/Spacing/Diameter/Length/Depth - ft, Force - kip, Moment - kip-ft,
Friction/Bearing/Pressure - ksf, Pres. Slope - kip/ft3, peflection - in
Licensed to  wZ  Golder Assocaites

Date: 7/27/2012 File: c:\Shoring8\SepwallFl.sh8

Title: NIPSCO secondary ponds .
Subtitie: T™wo wall case, Step 1: wall 1 analysis

***iii#iiiiiiittitttt*wﬁitttttitt*INpuT DATAtitt*itit*itt#*itﬁiiﬁ*iit*iititiit
wall Type: 1. shaet Pile

wall Height: 12.00

Pile Diameter: 1.00

Pile Spacing: 1.00

Factor of safety (F.s.): 1.00
Lateral Support Type (Braces): 1. No

Top 8race Increase (Multi-Bracing): Aadd 15%*
Embedment Option: 3, Fixed

Fixed Embedment: 30.00

Friction at Pile Tip: No
Pile Properties: .

Steel strength, Fs: 50 ksi = 345 MPa

Allowable Fb/Fy: 0.66

Elastic Module, E: 29000, 00

Mmament of Inertia, I: 184.20

User Input Pile: pz3g

* DRIVING PRESSURE (ACTIVE, WATER, & SURCHARGE) ¥

No. Z1 top Top Pres. Z2 bottom Bottom Pras. Slope

1 * Above Base

2 0.000 0.000 12 0.496 0.041333
3 * Below Base

4 12.00 0.190 15,00 0.237 0.015818
S 15.00 0,237 18.00 0.285 0.015818
6 18.00 0.285 21.00 0.332 0.015818
7 21.00 0.332 24.00 0.380 0.015818
8 24.00 0.380 27.00 0.427 0.015818
9 27.00 0.427 30.00 0.475 0.015818
10 30.00 0.475 33.00 0.522 0.015818
11 33.0 0.548 36.00 0.625 0.025685
12 36.00 0.625 39.00 0.702 0.025685
13 39.00 0.702 42.00 0.779 0.025685
14 42.00 0.779 45.00 0.856 0.025685
15 45,00 0.856 48.00 0.933 0.025685
16 48.00 0,933 51.00 1.010 0.025685
17 51.00 1.010 54,00 1.088 0.025685
18 54.00 1,088 57.00 1.165 0.025685
19 57.00 1.165 60,00 1.242 0.025685
20 60.00 1,242 63.00 1,319 0.025685
21 63.00 1.319 66.00 1.396 0.025685
22 66.00 1.396 69.00 1,473 0.025685
23 69.00 1.473 72.00 1.550 0.025685
24 72.00 1.550 75.00 1.627 0.025685
25 75.00 1.627 78.00 1.704 0.025685
26 78.00 1.704 81.00 1.781 0.025685
27 81.00 1.781 84.00 1.858 0.025685
28 84.00 1.858 87.00 1.935 0.025685
29 87.00 1.935 90.00 2.012 0.025685
30 90.00 2.012 93.00 2.089 0.025685
31 93.00 2.089 96.00 2.166 0.025685
32 96.00 2.166 99,00 2.243 0.025685
33 99,00 2,243 102.0 2.320 0.025685
34 102.0 2.320 105.0 2.397 0.025685

Page 1
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35 105.0 2.397 108 475 0.025685
36 108.0 2.475 111.0 2.552 0.025685
37 111.0 2.552 114.0 2.629 0.025685
38 114.0 2.629 117.0 2.706 0.025685
39 117.0 2.706 120.0 2.783 0.025685
40 sur- char

4] 0.000 0.000 0.60 0,001 0.001193
42 0.600 0.001 1.200 0.001 0.001191
43 1.200 0.001 1.800 0.002 0,001185
44 1.800 0.002 2.400 0.003 0.001178
45 2.400 0.003 3.000 0.004 0.001167
46 3.000 0.004 3.600 0.004 0.001154
47 3.600 0.004 4,200 0.005 0.001139
48 4,200 0.005 4,800 0.006 0.001122
49 4.800 0.006 5.400 0.006 0.001102
50 5.400 0,006 6.000 0.007 0.001080
51 6.000 0.007 6.600 0.008 0.001056
52 6.600 0.008 7.200 0.008 0.001030
53 7.200 0.008 7.800 0.009 0.001003
54 7.800 0,009 8.400 0,009 0.000974
5% 8.400 0.009 9,000 0.010 0.000943
56 9.000 0.010 9.600 0.010 0.000911
57 9.600 0.010 10.20 0.011 0.000878
58 10.20 0.011 10.80 0.011 0.000844
S9 10.80 0.011 11.40 0.012 0.000809
60 11.40 0.012 12.00 0.012 0.000773
61 12.00 0.012 13.20 0.013 0.000718
62 13.20 0.013 14.40 0.014 0.000644
63 14.40 0.014 15.60 0.015 0.000569
64 15.60 0.015 16.80 0.015 0.000494
65 16.80 0.015 18.00 0.016 0.000421
(13 18.00 0.016 19.20 0.016 0.000351
67 19,20 0.016 20.40 0.017 0.000283
68 20,40 0.017 21.60 0.017 0.000218
69 21.60 0.017 22.80 0.017 0.000157
70 22.80 0.017 24,00 0.017 0,000100
71 24.00 0.017 26.40 0.017 0.000023
72 26.40 0.017 28.80 0.017 -0.00006
73 28.80 0.017 31.20 0.017 -0.00013
74 31.20 0.017 33.60 0.016 -0.00019
75 33.60 0.016 36.00 0.016 -0.00023
76 36.00 0.016 38.40 0.015 -0.00026
77 38.40 0.015 40,80 0.014 -0.00028
78 40.80 0.014 43.20 0.014 -0.00029
79 43.20 0.014 45,60 0.013 -0.00029
BO 45.60 0.013 48.00 0.000 -0.00543
* PASSIVE PRESSURE *

No. Z1 top Top Pres. 22 bottom Bottom Pres. Slope

1 * Below Base

2 14 0.000 33.00 4.783 0.2517

3 33.00 4,537 120.0 33.60 0.,334092
* ACTIVE SPACE *

NO. Z depth Spacing

1 0.00 1.00

2 12.00 1.00

* PASSIVE SPACE *

No. z depth spacing

1 0.00 1.00

*For Tjeback: Inputl = Diamater; Input2 =_Bond Strength
*For Plate: Inputl = Diameter; Input2 = Allowable Pressure
*rFor Deadman: Inputl = Horz, width; Input2 = Allowable Pressure; Aangle = 0

wh AR AR R R A RN A AR AR AR R AR R AN R RRCA] CULATION Ak AR A A A AR A r R A A a ik

The calculated moment and shear are per pile spacing. sheet piles are per one foot or meter; soldier
piles are per pile.

Top Pressures start at depth = 0.00
* CALCULATE REQUEST EMBEDMENT *

The Request Embedment, Yend = 17.80
The user input fixed embedment = 30.0

page 2
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ittt il bl CANTILEVER CASE-—-~—-----—-—-—-c=ccm-
¥* approximate Factor of safety based on fixed embedment, F5 = 1.69
Note:

User input fixed embedment is 30, which is deeper than calculated embedment. use calculated embedment
= 17.8 for graphics and analysis.

D1=0.00

==|== D2=12.00

D3=29.80

01l - TOP DEPTH
D2 - EXCAVATION BASE
D3 - PILE TIF (20% increased, see EMBEDMENT Notes below)

MOMENT BALANCE: M=0.00 AT DEPTH=26.84 WITH EMBEDMENT OF 14,84
FORCE BALANCE: F=0.00 AT DEPTH=29.80 WITH EMBEDMENT OF 17.80

The program calculates an embedment for moment equilibrium, then increase the embedment by 20% to
reach force equilibrium,

A Balance Forces=12.90 is developed from depth=26.84 to depth=29.80
Total Passive Pressure = Total Active Pressure, oK!

***it*i****i*i*#t*i*ﬁt*tt**itﬁ*i*RESULTsﬁ#i#i*i**i*ii*iii***i*iiiiﬁitii#ﬁi*it*iﬁt

* EMBEDMENT Notes ¥

Based on USS Design Manual, first calculate embedment for moment equilibrium, then increased by 20 to 40
% to reach force equilibrium, ==

The embedment for moment equilibrium is 14.84

* The 20% increased embedment for force eguilibrium is 17.80 (used by program)

The 30% {ncreased embedment for force equilibrium is 19,29

The 40% dincreased embedment for force equilibrium is 20.77

Based on AASHTO 2002 standard Specifications, first calculate embedment for moment equilibrium, then add
safety factor of 30% for temporary shqr1ng; add safety factor of 50% for permanent shoring.

The embedment for moment equilibrium is 14.84

Add 30% embedment for temporary shoring 4s 19,29

Add 50% embedment for permanent sharing is 22,25

* BASED ON USS DESIGN MANUAL (20% dincreased), PROGRAM CALCULATED MINIMUM EMBEDMENT = 17.80
TOTAL MINIMUM PILE LENGTH = 29.80

* MOMENT IN PILE (per pile spacing)*

Pile spacing: sheet piles are one foot or one meter; soldier piles are one pile.
overall Maximum Moment = 35.67 at 20.53

Maximum Shear = 12.80

Moment and shear are per pile spacing: 1.0 foot or meter

* VERTICAL LOADING *
vertical Loading from Braces = 0.00

vertical Loading from External Load = 0.00
Total vertical Loading = 0.00

i**i*****iiii*tt*tiiii*iitttﬁsPEcIFIED PILE *wthedhhhkhihhfrbhdbbraddrdedshddirs

overall Maximum Moment = 35.67 at 20.53
The pile selection {s based on the magnitude of the moment only. Axial force is neglected,

Request Min, Section Modulus = 12.97 in3/ft = 697.40 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
Pz38 has_been found in sheet Pile 1ist!

PZBBEEngTish; Sx= 46.80 in3/ft 1Ix= 280.80 {n4/ft weight= 38.00 1b/ft

PZ3B(Metrics Sx= 2515.97 em3/m Ix= 383.46 x100cm4/m weight= 0.555 knN/m

* Note: All the pile dimensiens are in English units per one foot width.

e an

PZ38 is capable to support the shoring!
I (in4)/foot=280.80

Top deflection = 0.594(in)

Max. deflection = 0.594(in)

#k#4c%t*PRESSURE, LOAD, SHEAR, MOMENT, AND DEFLECTION V.S, DEPTH##wiwssiiss

The shear and moment are per sinﬁ1e soldier pile (secant/tangent pile} or one_foot
of sheet pile (concrete wall). The deflection 1s based on users input pile below:
user Input Pile: pz38
Elastic Module, E (ksi)= 29000.00
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Mmoment of Inertia, I (1n4)/foot= 280.8

PRESS, - sum of all pressures (Net pressure). (Active) direction is positive
LoAD - Liner Toad (force per unit depth) = pressures multiply by acting space

NO DEPTH PRESS. LOAD SHEAR MOMENT DEFLECTION
ft ksf kip/ft kip kip-ft 1in
1 0.00 0.00 0.00 0.00 0.00 0.594
2 0.04 0.00 0.00 0.00 0.00 0.593
3 0.07 0.00 0.00 0.00 0.00 0.591
4 0.11 0.00 0.00 0.00 0.00 0.589
5 0.15 0.01 0.0l 0.00 0.00 0.588
b 0.19 0.01 .01 0.0¢0 0.00 0.586
7 0.22 0.01 0.01 0.00 0.00 0.585
8 0.26 0.01 0.01 0.00 0.00 0.583
9 0.30 0.01 0.01 0.00 0.00 0.581
10 0.34 0.01 0,01 0.00 0.00 0.580
11 0.37 0.02 0.02 0.00 0.00 0.578
12 0.41 0.02 0.02 0.00 0.00 0.577
13 0.45 0.02 0.02 .00 0.00 0.575
14 0.49 0.02 0.02 0.01 0.00 0.573
15 0.52 0.02 0.02 0.01 0.00 0.572
16 0.56 0.02 0.02 0.01 0.00 0.570
17 0.60 0.03 0.03 0.01 0.00 0.569
18 0.63 0.03 0.03 0.01 0.00 0.567
19 0.67 0.03 0.03 0.01 0.00 0.565
20 0.71 0.03 0.03 .01 0.00 0. 564
21 0.75 0.03 0.03 0.01 0.00 0.562
22 0.78 0.03 0.03 0.01 0.00 0.561
23 0.82 0.04 0.04 0.01 0.00 0.559
24 0.86 0.04 0.04 0.02 0,00 0.557
25 0.90 0.04 0.04 0.02 0.01 0.556
26 0.93 0.04 0.04 0.02 0.01 0.554
27 0.97 0.04 0.04 0.02 0.01 0,553
28 1.01 0.04 0.04 0.02 0.01 0.551
29 1.05 0.04 0.04 0.02 0.01 0.549
30 1.08 0.05 0.05 0.03 0.01 0.548
31 1.12 0.05 0.05 0.03 0.01 0.546
32 1.16 0.05 Q.05 0.03 0.01 0,544
33 1.19 0.05 0.05 0.03 0.01 0.543
34 1.23 0.05 0.05 0.03 0.01 0.541
5 1.27 0.05 0.05 0.03 0.01 0.540
36 1.31 0.06 0.06 0.04 0.02 0.538
37 1.34 0.06 0.06 0.04 0.02 0.536
38 1.38 0.06 0.06 0.04 0.02 0.535
39 1.42 0.06 0.06 0.04 0.02 0.533
40 1.46 0.06 0.06 0.05 0.02 0.532
4] 1.49 0.06 0.06 0.05 0.02 0,530
42 1.53 Q.06 0.06 0.05 0.03 0.528
43 1.57 0.07 0.07 0.05 0.03 0.527
44 1.61 0.07 0.07 0.05 0.03 0.525
45 1.64 0.07 0.07 0.06 0.03 0.524
46 1.68 0.07 0.07 0.06 0.03 0.522
47 1.72 0.07 0.07 0.06 0.04 0.520
48 1.75 0.07 0.07 0.07 0.04 0.519
49 1.79 0.08 0.08 0,07 0.04 0.517
50 1.83 0.08 0.08 0.07 0.04 0.516
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NIPSCO secondary ponds

Two Wall Case, Step 2: Wall 2 Analysis
Deplhift) '
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<ShoringSuite> CIVILTECH SOFTWARE USA www.clviltech.com

Licensed to WZ Golder Assoceites Date: 7/27/2012

File: C:\ShoringB\SepWallF2.sh8 L oner— el
Wall Height=8.0 Pile Diemeter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=17.64 Min. Pile Length=25.64 (in graphics and analysis)
User inputted Embedment=30.00, Pile Length=38.00
MOMENT iN PILE: Max. Moment=24.15 per Pile Spacing=1.0 at Depth=17.63

SYSTEM FACTOR OF SAFETY (Approximate)=1.70
The request embedment is 17.8, the user input fixed embedment = 30.

PILE SELECTION:

Request Min. Section Modulus = 8.8 in3/ft=472.17 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
PZ38 has Section Modulus = 46.8 in3/ft=2515.97 em3/m. it is greater than Min. Requirements! © kK
Top Deflection = 0.36(in) based on E (ksi)=29000.00 and | (in4)/foot=280.8

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

* Above Base
0.000 0.000 8 0.331 0.041375

* Below Bass
8 0.331 23 0.412 0.005400
23 0.482 42 1.1 0.032526

* Sur- charg
0.000 0.000 0.600 0.001 0.001193
0.600 0.001 1.200 0.001 0.001191
1.200 0.001 1.800 0.002 0.001185
1.800 0.002 2.400 0.003 0.001178
2.400 0.003 3.000 0.004 0.001167
3.000 0.004 3.600 0.004 0.001154
3.600 0.004 4,200 0.005 0.001139

4.200 0.005 4.800 0.006 0.001122



4.800 0.006 5.400 0.006 0.001102

5.400 0.008 6.000 0.007 0.001080
6.000 0.007 6.600 0.008 0.001056
6.600 0.008 7,200 0.008 0.001030
7.200 0.008 7.800 0.009 0.001003
7.800 0.009 8.400 0.009 0.000974
8.400 0.009 9.000 0.010 0.000943
9.000 0.010 9.600 0.010 0.000911
9.600 0.010 10.20 0.011 0.000878
10.20 0.011 10,80 0.011 0.000844
10.80 0.011 11.40 0.012 0.000809
11.40 0.012 12.00 0.012 0.000773
1200 0.012 13.20 0.013 0.000718
13.20 0.013 14.40 0.014 0.000644
14.40 0.014 15.60 0.015 0.000569
15.60 0.015 16.80 0.015 0.000494
16.80 0.015 18.00 0.016 0.000421
18.00 0.018 19.20 0.016 0.000351
19.20 0.018 20.40 0.017 0.000283
20.40 0.017 21.60 0.017 0.000218
21.60 0.017 22.80 0.017 0.000157
22.80 0.017 24.00 0.017 0.000100
24.00 0.017 26.40 0.017 0.000023
PASSIVE PRESSURES: _
La. P z2 P2 Slope
* Below Base :
12 0.000 23 3.43 0.3118
23 2.93 42 8.66 0.3016
ACTIVE SPACING:"
No. _ _ Zdepth __ Spacing
1 0.00 1.00
2 8.00 1.00
PASSIVE SPACING: .
_____________________ No. . Z depth ....Spacing
1 0.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Dapth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf, Pras. Slope - kip/ft3; Deflection - in



NIPSCO secondary ponds
Two Wall Case, Step 2: Wall 2 Analysis
Depth(fi)
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on plle spacing: 1.0 foot or meter
User Input Pile, pz38: E (ksi)=28000.0, | (in4)foot=280.8
File: C:\Shoring8\SepWallF2.sh8

~ <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensedto WZ Golder Assocaites
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SHORING WALL CALCULATION SUMMARY
The Teading shoring design and calculatiaon software
software Copyright by CivilTech Software
www, cTviltech.com

R R AR A R A A A A A A A R kA A R A A A T T AR A A A T A I R ATk A A T Rk h

shoringsuite software is developed hK CivilTech software, Bellevue, WA, USA.
The calculation method is based on the fo11owing references;
1, FHwA 98-011, FHWA-RD-97-130, FHWA SA 96-069, FHWA-IF-99-015
. STEEL SHEET PILING DESIGN MANUAL by Pile Buck Inc., 1987
. DESIGN MANUAL DM-7 (NAVFAC), Department_of the Navy, May 1982
TRENCHING AND SHORING MANUAL Revision 12, california pepartment of
Transportation, January 2000
EARTH SUPPORT SYSTEM & RETAINING STRUCTURES, Pile Buck Inc. 2002
DESIGN OF SHEET PILE WALLS, EM 1110-2-2504, uU.S. Army c0r?s of Engineers, 31 March 1994
. EARTH RETENTION SYSTEMS HANDBDOK, Alan Macnab, McGraw-Hill. 2002

. AASHTQ HB-17, American Association of state and Highway Transportation officials, 2 September 2002

m~vich  fwhd

UNITS: Width/Spacing/Diameter/Length/Depth - ft, Force - kip, Moment - kip-ft,
Friction/Bearing/Pressure - ksf, Pres. Slope - kip/ft3, peflection - in
Licensed to Wz Golder Assocaites

Date: 7/27/2012 File: c:\shoring8\SepwallF2.sh8

Title: NIPSCO secondary ponds )
Subtitle: Two Wall Case, Step 2: wall 2 Analysis

*iﬁ**tki*i#*iiiititt*itﬁtti*tﬁﬁﬁttINPUT DATA*ﬁ*iii*ﬁ*ii*ttﬁiiﬁttﬁﬁtttﬁi*tttt*t
wall Type: 1. sheet Pile

wall Height: 8.00

Pile Diameter: 1.00

Pile Spacing: 1.00

Factor of safety (F.5.): 1.00
Lateral Support Type (Braces): 1, No |

Top Brace Increase (Multi-Bracing): Add 15%*
Embedment Option: 3. Fixed

Fixed Embedment: 30.00

Friction at pile Tip: No
Pile Properties:

Steel Strength. Fy: 50 ksi = 345 MPa

Allowable Fb/Fy;: 0.66

Elastic Module, E: 29000.00

Moment of Inertia, I: 280.80

user Input Pile: pz3B

* DRIVING PRESSURE (ACTIVE, WATER, & SURCHARGE) *

NO, Z1 top Top Pres. Z2 bottom Bottom Pres. Slope

1 * Above Base

2 0.000 0.000 8 0.331 0.041375
3 * Below Base

4 8 0.331 23 0.412 0.005400
5 23 0.482 42 1.1 0.032526
b " sur- char

7 0.000 0.000 0.60 0.001 0.001193
8 0.600 0.001 1.200 0.001 0.001191
9 1.200 0.001 1.300 0.002 0.001185
10 1.800 0.002 2,400 0.003 0.001178
11 2.400 0.003 3.000 0.004 0.001167
12 3.000 0.004 3.600 0.004 0.001154
13 3.600 0.004 4.200 0.005 0.001139
14 4,200 0.005 4,800 0.006 0.001122
15 4.800 0.006 5.400 0.006 0.001102
16 5.400 0.006 6.000 0.007 0.001080
17 6.000 0.007 6.600 0.008 0.001056
18 6.600 0.008 7.200 0.008 0.001030
19 7.200 0.008 7.800 0.009 0.001003
20 7.800 0.009 §.400 0.009 0.000974
21 8.400 0.009 9,000 0.010 0.000943
22 9.000 0.010 9,600 0.010 0.000911
23 9.600 0.010 10,20 0.011 0.000878
24 10,20 0.011 10.80 0.011 0.000844
25 10.80 0.011 11.40 0.012 0.000809
26 11.40 0.012 12.00 0.012 0.000773
27 12.00 0.012 13.20 0.013 0.000718
28 13.20 0.013 14.40 0.014 0.000644
29 14.40 0.014 15.60 0.015 0.000569
30 15.60 0.015 16.80 0.015 0.000494
31 . 16.80 0.015 18.00 0.016 0.000421
32 18.00 0.016 19,20 0.016 0.000351
33 19.20 0.016 20.40 0.017 0.000283
34 20.40 0.017 21.60 0.017 0.000218
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35 21.60 0.017 22.80 0.017 0.000157
36 22.80 0.017 24.00 0.017 0.000100
37 24.00 0.017 26.40 0.017 0.000023
38 26.40 0.017 28.80 0.017 -0.00006
39 28.80 0.017 31.20 0.017 -0,00013
40 31.20 0.017 33.60 0.016 -0.00019
41 33.60 0.016 36.00 0.016 -0.00023
42 36.00 0.016 38.40 0.015 -0.00026
43 38.40 0.015 40.80 0.014 -0.00028
44 40.80 0.014 43,20 0.014 ~0.00029
45 43.20 0.014 45.60 0.013 -0.00029
46 45.60 0.013 48.00 0.000 -0,00543
% PASSIVE PRESSURE *
NO. Z1 top Top Pres. 22 bottom Bottom Pres. Slope
1 * Below Base
2 12 0.000 3,43 0.3118
3 23 2.93 42 8.66 0.3016
* ACTIVE SPACE *
NO. 2 depth spacing
1 0.00 1.00
2 8.00 1.00
* PASSIVE SPACE *
NO. Z depth Spacing
1 0.00 1.00

*Far Tieback: Inputl = piameter; Input2 = Bond Strength
*For Plate: Inputl = Diameter; Input2 = Allowable Pressure
*For Deadman: Inputl = Horz. width; Input2 = Allowable Pressure; angle = 0

**i**ﬁt*ﬁ**#***ﬁ*t*iﬁ*****i***iicALcULATIONii**ﬁtt*tiﬁiii*iitwtt*i#iﬁiﬁiﬁ*wtt

The calculated moment and shear are per pile spacing. Sheet piles are per one foot or meter; sgldier
piles are per pile.

Top Pressures start at depth = 0.00

* CALCULATE REQUEST EMBEDMENT *
The Request Embedment, Yend = 17.64
The user input fixed embedment = 30.0

i L L PP CANTILEVER CASE~~-------=-=--=------
** approximate Factor of Safety based on fixed embedment, FS = 1.70
Note:

User input fixed embedment is 30, which is deeper than calculated embedment. use calculated embedment
= 17.6 for graphics and analysis.

D1=0.00

== D2=8.00

D3=25.64

pl - TOP DEFTH
D2 - EXCAVATION BASE
D3 - PILE TIP (20% increased, see EMBEDMENT Notes below)

MOMENT BALANCE: M=0.00 AT DEPTH=22.70 WITH EMBEDMENT OF 14.70
FORCE BALANCE: F=0.00 AT DEPTH=25.64 WITH EMBEDMENT OF 17.64

The program calculates an embedment for moment equilibrium, then increase the embedment by 20% to
reach force equilibrium.

A Balance Force=10.89 is developed from depth=22.70 to depth=25.64
Total Passive Pressure = Total Active Pressure, oK!

*iiw*iﬁiiiii***iiii*ii*i***tiiitWRESULTsttt*it*tttttt*#*i*t#i*#*##ﬁtt#**#iti*i#ti

* EMBEDMENT Notes *

Based on USS Design Manual, first calculate embedment for moment equilibrium, then increased by 20 to 40
% to reach force equilibrium, )
The embedment for moment equilibrium is 14.70
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* The 20% increased embedment for force equilibrium is 17.64 (used by Program)
The 30% increased embedment for force equilibrium is 19.11
The 40% increased embedment for force equilibrium is 20.58

Based on AASHTO 2002 Standard Specifications, first calculate embedment for moment equilibrium, then add
safety factor of 30% for temporary shoring; add safety factor of 50% for permanent shoring.

The embedment for moment equilibrium is 14.70

Add 30% embedment for temporary shoring is 19,11

Add 50% embedment for permanent shoring is 22.04

* BASED ON USS DESIGN MANUAL (20X increased), PROGRAM CALCULATED MINIMUM EMBEDMENT = 17.64
TOTAL MINIMUM PILE LENGTH = 25.64

* MOMENT IN PILE (per pile spacing)*

PiTe Spacing: sheet piles are one foot or one meter; soldier piles are one pile.
overall Maximum Moment = 24,15 at 17.63
Maximum Shear = 10.74

Moment and shear are per pile spacing: 1.0 foot or meter

* VERTICAL LQADING *

vertical Loading from Braces = 0.00
vertical Loading from External Load = 0.00
Total vertical Loading = 0,00

tﬁ-ttt*t&t*titi#t#tﬁ**iﬁﬂ*&t*iSPECIFIED PILE AkhAd AR Ak e b A A iy

Overal] Maximum Moment = 24,15 at 17.63 )
The pile selection is based on the magnitude of the moment only. Axial force is neglected.

Request Min. Section Modulus = B.78 in3/ft = 472.17 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66

Pz38 has been found in sheet Pile Jist!
PZ!SEEng]jshg: S5x= 46.80 in3/ft 1Ix= 280.80 ind4/ft weight= 38.00 1b/ft
PZ3iB(Metrics): Sx= 2515.97 cm3/m Ix= 383.46 x100cm4/m weight= 0.555 kN/m

* Note: A1l the pile dimensions are in english units per one foor width.

Pz38 is capable to support the shoring!
I {in4)/foot=280.80

Top deflection = 0,356(in)

max. deflection = 0.356(in)

Rk EASNDRESSURE, LOAD, SHEAR, MOMENT, AND DEFLECTION V.S, DEPTH#®##mutkaiun

The shear and moment are per si¥g1e soldier pile (secant/tangent pile) or one foot

of sheet pile (concrete wall). The deflection is based on users input pile below:
User Input Pile: pz38
Elastic Module, E (ksi)= 29000,00
moment of Inertia, I (in4)/foot= 280.8

PRESS. - Sum of all pressures (Net pressure). (Active) direction is positive
LOAD - Liner load (force per unit depth) = Pressures muitiply by acting space

No DEPTH  PRESS. LOAD SHEAR  MQMENT DEFLECTION
ft ksf kip/ft kip kip-ft din
1 0.00 0.00 0.00 0.00 0.00 0.356
2 0.03 0.00 0.00 0.00 0.00 0.355
3 0.06 0.00 0.00 0.00 0.00 0.354
4 0.10 0.00 0.00 0.00 0.00 0.353
5 0.13 0.01 0.01 0.00 0.00 0.352
6 0.16 0.01 0.01 0.00 0.00 0.351
7 0.19 0.01 0.01 0.00 0.00 0.350
8 0.22 0.01 0.01 0.00 0.00 0.349
9 0.26 0.01 0.01 0.00 0.00 0.348
10 0.29 0.01 0.01 0.00 0.00 0.347
11 0,32 0.01 0.01 0.00 0.00 0.346
12 0.35 0.02 0.02 0.00 0.00 0.345
13 0.39 0.02 0.02 0.00 0.00 0.344
14 0.42 0.02 0.02 0.00 0.00 0.343
15 0.45 0.02 0.02 0.00 0.00 0.342
16 0.48 0.02 0.02 0.00 0.00 0.341
17 0.51 0.02 0.02 0.01 0.00 0, 340
18 0,55 0.02 0.02 0.01 0.00 0.339
19 0.58 0.02 0.02 0,01 0.00 0.338
20 0.61 0.03 0.03 0.01 0.00 0.336
21 0.64 0.03 0.03 0.01 0.00 0.335
22 0.67 0.03 0.03 0.01 0.00 0.334
23 0.71 0.03 g.03 0.01 0.00 0.333
24 0.74 0.03 0.03 0.01 0.00 0.332
25 0.77 0.03 0.03 0.01 0.00 0.331
26 0.80 0.03 0.03 0.01 0.00 0.330
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<ShoringSuite> CIVILTECH SOFm.ctvlltech.com

Licensed to 4324324234 3424343 Date: 7/20/2012
File: C:\work directory\Nipsco work\calcs\earth pressure section d-d.ep8.sh8

Wall Height=13.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=14.34 Min. Pile Length=27.34 (in graphics and analysis)
User inputted Embedment=17.00, Pile Length=30.00
MOMENT IN PILE: Max. Moment=32.83 per Pile Spacing=1.0 at Depth=19.17

SYSTEM FACTOR OF SAFETY (Approximate)=1.19
The request embedment is 14.3, the user input fixed embedment = 17.

PILE SELECTION:

Request Min. Section Modulus = 119 In3/f=641.71 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66

PZ27 has Section Modulus = 30.2 in3/ft=1623.55 cm3/m. itis greater than Min. Requirements! O /<
Top Deflection = 0.83(in) based on E (ksi}=28000.00 and [ (in4)/foot=187.2

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

B 21 P1_. 22 P2 Slope
* Above Base
0 0.000 13 0.538 0.041385
* below base
13 0.372 23 0.522 0.015000
23 0.88 a0 1.11 0.032857
* Sur- charge
0.000 0.000 0.6850 0.001 0.001183
0.650 0.001 1.300 0.002 0.001190
1.300 0.002 1.950 0.002 0.001184
1.950 0.002 2.600 0.003 0.001175
2.600 0.003 3.250 0.004 0.001163
3.250 0.004 3.900 0.005 0.001148
3.900 0.005 4.550 0.005 0.001130

4.550 0.005 5.200 0.008 0.001110



5.200 0.006 5.850 0.007 0.001087
5.850 0.007 6.500 0.007 0.001061
6.500 0.007 7.150 0.008 0.001034
7.150 0.008 7.800 0.009 0.001004
7.800 0.009 8.450 0.009 0.000972
8.450 0.008 8.100 0.010 0.000039
9.100 0.010 8.750 0.011 0.000904
9.750 0.011 10.400 0.011 0.000868
10.400 0.011 11.050 0.012 0.000831
11.050 0.012 11.700 0.012 0.000792
11.700 0.012 12.350 0.013 0.000753
12.350 0.013 13.000 0.013 0.000713
13.000 0.013 14.300 0.014 0.000653
14.300 0.014 15.600 0.015 0.000572
15.600 0.015 16.900 0.015 0.000491
16.900 0.015 18.200 0.016 0.000412
18.200 0.018 19.500 0.016 0.000336
18.500 0.018 20.800 0.017 0.000263
20.800 0.017 22,100 0.017 0.000195
22.100 0.017 23.400 0.017 0.000130
23.400 0.017 24.700 0.017 0.000071
24.700 0.017 26.000 0.017 0.000017
26.000 0.017 28.600 0.017 -0.000055
PASSIVE PRESSURES:
21 P1 22 P2 Slope
’ Below Base
13.000 0.000 23 3.28 0.3280
23 213 30 4.1 0.2814
ACTIVE SPACING:
o ~ No. o Z depth Spacing
1 0.00 1.00
2 13.00 1.00
PASSIVE SPACING:
No. Zdepth ~ Spacing
1 0.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing.and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in



NIPSCO Section D-D
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Shear Dlagram Moment Diagram Deﬂectlon Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on plile spacing: 1.0 foot or meter
User Input Pile, P227: E (ks)=29000.0, | (ind)/foot=184.2
File: C:\work directory\Nipsco workicalcsiearth pressure section d-d.ep8.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343
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SHORING WALL CALCULATION SUMMARY
The leading shering design and calculation software
software Copyright by CivilTech software
www.civiltech.com

*ttti*i*ti*ti***i***iii****it*i**i****i*t*i*i*ii*iiii*i***t***tt*ﬁ******i**iit
shorinqsuite_software is developed bz CivilTech Software, Bellevue, WA, USA.
The calculation method is based on the following references:
1. FHWA 98-011, FHWA-RD-97-130, FHwWA SA 96-069, FHwA-IF-99-015
. STEEL SHEET PILING DESIGN MANUAL by Pile Buck Inc., 1987

DESIGN MANUAL DM-7 (NAVFAC), Department of the Navy, May 1982
- TRENCHING ANO SHORING MANUAL Revision 12, california Department of

Transportation, January 2000 .
EARTH SUPPORT SYSTEM & RETAINING STRUCTURES, Pile Buck Inc. 2002
. DESIGN QF SHEET PILE WALLS, EM 1110-2-2504, U.5. Army car?s of Engineers, 31 March 1994
. EARTH RETENTION SYSTEMS HANDBOOK, Alan Macnab, McGraw-Hil1. 2002
- AASHTO HB-17, American Association of State and Highway Transpertation officials, 2 September 2002

UNITS: width/Spacing/Diameter/Length/Depth - ft, Force - kip, Moment - kip-ft,
Friction/Bearing/Pressure - ksf, Pres. Slope - kip/ft3, peflection - in

Licensed to 4324324234 3424343
Date: 7/20/2012 File: c:\work directory\Nipsco work\calcs\earth pressure section d-d.ep8.shs

Title: NIPSCO Section D-D
Subtitle: Section D-bD

[ RV T - B -3 P T ] ]

i*iﬁ#t#t#i*i*iii**iiii********i**iINpuT DATAE**iw*iﬁi**t**iii**ﬁ*itit*i**i*tt*
wall Type: 1. sheet Pile

Wall Height: 13.00

Pile Diameter: 1.00

Pile spacing: 1.00

Factor of safety (F.5.): 1.00
Lateral Support Type {(Braces): 1, No

Top Brace Increase (Multi-Bracing): Add 15%
embedment Option: 3. Fixed

Fixed Embedment: 17.00

Friction at Pile Tip: No
P#ile Properties:

stee] Strength. Fy: 50 ksi = 345 Mpa

Allowable Fb/Fy: 0.66

Elastic Module, €: 29000.00

Moment of Inertia, I: 184.20

User Input Pila: p227

* DRIVING PRESSURE (ACTIVE, WATER, & SURCHARGE) *

No. Z1l top Top Pres. Z2 bottom Bottom Pres. Slope

1 * Abgve Base

2 0 0.000 13 0.538 0.041385
3 " below base

4 13 0.372 23 0.522 0.015000
5 23 0.88 30 1.11 0,032857
6 - sur- char

7 0.000 0.000 0.65 0.001 0.001193
8 0.650 0.001 1.300 0.002 0.001190
9 1.300 0.002 1.950 0.002 0.001184
10 1.950 0.002 2.600 0.003 0.001175
11 2,600 0.003 3.250 0.004 0.001163
12 3.250 0.004 3.900 0.005 0.001148
13 3,900 0.005 4,550 0.005 0.001130
14 4,550 0.005 5.200 0.006 0.001110
15 5,200 0.006 5.850 0.007 0.001087
16 5.850 0.007 6.500 0.007 0.001061
17 6. 500 0.007 7.150 0.008 0.001034
18 7.150 0.008 7.800 0.009 0,001004
19 7.800 0.009 8.450 0.009 0.000972
20 8.450 0.009 9.100 0.010 0,000939
21 9.100 0.010 9.750 0,011 0.000904
22 9.750 0.011 10.40 0.011 0.000868
23 10.40 0.011 11.05 0.012 0.000831
24 11.05 0.012 11.70 0.012 0.000792
25 11.70 0.012 12.35 0.013 0.000753
26 12,35 0.013 13.00 0.013 0.000713
27 13.00 0.013 14.30 0.014 0.000653
28 14.30 0.014 15.60 0,015 0.000572
29 15.60 0.015 16.90 0.015 0,000491
30 16.90 0.015 18.20 0.016 0.000412
31 18.20 0.016 19.50 0.016 0.000336
32 19.50 0.016 20.80 0.017 0.000263
33 20,80 0.017 22.10 0.017 0.000195
34 22.10 0.017 23.40 0.017 0.000130
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35 23.40 0.017 24, 0.000071
36 24.70 0.017 26.00 0.017 0,000017
37 26.00 0.017 28.60 0.017 -0.,00005
38 28.60 0.017 31.20 0.017 -0.00013
39 31.20 0.017 33,80 0.016 -0.00019
40 33.80 0.016 36.40 0.016 -0.00023
41 36.40 0.016 39.00 0,015 -0.00026
42 39.00 0.015 41.60 0.014 -0.00028
43 41.60 0.014 44,20 0.013 -0.00029
44 44.20 0.013 46.80 0.013 -0.00029
45 46.80 0,013 49,490 0.012 ~0.00029
46 49.40 0.012 52.00 0.000 -0.00458
* PASSIVE PRESSURE *
NO. Z1 top Top Pres. Z2 bottom Bottom Pres. Slope
1 * gelow Base
2 13.00 0.000 2 3.28 0.3280
3 2 2.13 30 4,1 0.2814
* ACTIVE SPACE *
NO. Z depth spacing
1 0.00 1.00
2 13.00 1.00
* PASSIVE SPACE *
NO, Z depth Spacing
1 0.00 1.00

*For Tieback: Inputl = Diameter; Input2 = Bond Strength
*For Plate: Inputl = Diameter; Ipput2 = Allowable Pressure
*For Deadman: Inputl = Horz. width; Input2 = Allowable Pressure; angle = 0

ﬁ**iiiiiﬁiii**i*iiiﬁiiiiitii*ﬁ*tCALCULATIONii*i#*iiﬁﬁﬁtiitﬁ*ttﬁﬁtitt#*#ittii*

.

The calculated moment and shear are per pile spacing. Sheet piles are per one foot or meter; Soldier
piles are per pile.

Top Pressures start at depth = 0.00

* CALCULATE REQUEST EMBEDMENT *
The Request Embedment, Yyend = 14.34
The user input fixed embedment = 17.0

e o e oo CANTILEVER GASE-m-=--cocomccmacaaoan
** Approximate Factor of safety based on fixed embedment, F§ = 1.19
Note:

user input fixed embedment is 17, which is deeper than calculated embedment. Use calculated embedment
= 14.3 for graphics and analysis,

01=0.00

==|== p2=13,00

03=27.34

ol - TOP DEPTH
D2 - EXCAVATION BASE
D3 - PILE TIP (20% increased, see EMBEDMENT Notes below)

MOMENT BALANCE: M=0,00 AT DEPTH=24.95 WITH EMBEDMENT OF 11,95
FORCE BALANCE: F=0.00 AT DEPTH=27.34 WITH EMBEDMENT OF 14.34

The program calculates an embedment for moment equilibrium, then increase the embedment by 20% to
reach force equilibrium.
A Balance Force=11.08 is developed from depth=24.95 to depth=27.,34

Total Passive Pressure = Total Active Pressure, oK!

**iii****i**iﬁi*ﬁi*ﬁﬁ**ili*******REsuLTsﬁtiiiii*iiii**i*iii*ii*ii*iii*iiitiiiiiii

* EMBEDMENT Notes *

Based on USS Design Manual, first calculate embedment for moment equilibrium, then increased by 20 to 40
% to reach force equilibrium,
The embedment for moment equilibrium is 11.95
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* The 20% increased embedment for force equi1ibrid% is 14.34 (used by Program)
The 30% increased embedment for force equilibrium is 15.54
The 40% increased embedment for force equilibrium {s 16.74

Based on AASHTO 2002 standard Specifications, first calculate embedment for moment equilibrium, then add
safety factor of 30% for temporary shoring; add safety factor of 50% for permanent shoring.
The embedment for mament equilibrium is 11.95

Add 30% embedment for temporary shoring is 15.54
Add 50% embedment for permanent shoring is 17.93

* BASED ON USS DESIGN MANUAL (20% increased), PROGRAM CALCULATED MINIMUM EMBEDMENT = 14.34
TOTAL MINIMUM PILE LENGTH = 27,34

# MOMENT IN PILE (per pile spacing)* . .
Pile Spacing: sheet piles are ane foot or one meter; soldier piles are cne pile.
overall Maximum Moment = 32,83 at 19.17

Maximum Shear = 11.02

Moment and Shear are per pile spacing: 1.0 foot or meter

* VERTICAL LOADING *

vertical Loading from Braces = 0.00
vertical Loading from External Load = 0.00
Tota)l vertical Leoading = 0.00

iiiiiiiiiii*ﬁ*it**t*it*******sPEcIFIED PILE Potfhaddd bbb r e bk d

Overal]l Maximum Moment = 32.83 at 19.17
The pile selection is based on the magnitude of the moment only. Axial force is neglected.

Request Min. section Modulus = 11.94 in3/ft = 641.71 ¢m3/m, Fy= 50 ksi = 345 MPa, Fb/Fye(.66

P227 has been found in_Sheet Pile T1ist!
PZZ?EEng1ishg: Sx= 30.20 in3/ft 1x= 1B4.20 in4/ft weight= 27.00 1b/ft
PZ27 (Metrics): Sx= 1623.55 cm3/m Ix= 251.54 x100cm4/m weight= 0,394 kN/m

* Note: A1l the pile dimensions are in English units per one foot width.

PZ27 is capable to support the shoring!
I (in4)/foot=184.20

Top deflection = 0.833(in)

Max, deflection = 0.833(in)

#kA%EILPRESSURE, LOAD, SHEAR, MOMENT, AND DEFLECTION v.§. DEPTH**wa#whuwax

The shear and moment are per single soldier pile (secant/tangent pile) or one foot
of sheet pile (concrete wall). The deflection is based on users input pile below:
User Input Pile: PZ27
Elastic Module, E (ksi)= 29000.00
moment of Inertia, I (ind)/foot= 184.2

PRESS. - Sum of all pressures (Net pressure}. (active) direction is positive
LoAD - Liner Toad (force per unit depth) = Pressures multiply by acting space

NO DEPTH  PRESS. LOAD SHEAR  MOMENT DEFLECTICN
ft ksf kip/ft kip kip-ft in
1 0.00 0,00 0.00 0.00 0,00 0.833
2 0.03 0.00 0.00 0.00 0.00 0.831
3 0.07 0.00 0.00 0.00 0.00 0.829
4 0.10 0.00 0.00 0.00 0.00 0.827
5 0.14 0.01 0.01 0,00 0.00 0.825
6 0.17 0.01 0.01 0.00 0.00 0.823
7 0.21 0.01 0.01 0.00 0.00 0.821
8 0.24 0.01 0.01 0.00 0.00 0.819
9 0,27 0.01 0.01 0.00 0.00 0.817
10 0.31 0.01 0.01 0.00 0.00 0.815
11 0.34 0.01 0.01 0.00 0.00 0.813
12 0.38 0.02 0.02 0.00 0.00 0.811
13 0.41 0.02 0.02 0.00 0.00 0.809
14 0.45 0.02 0.02 0.00 0.00 0.807
15 0.48 0.02 0.02 0.00 0.00 0.804
16 0.51 0.02 0.02 0.01 0.00 0.802
17 0.55 0.02 0.02 0.01 0.00 0.800
18 0,58 0.02 0.02 0.01 0.00 0.798
19 0.62 0.03 0.03 0.01 0.00 0.796
20 0.65 0.03 0.03 0.01 0.00 0.794
21 0.68 0.03 0.03 0.01 0.00 0.792
22 0.72 0.03 0.03 0.01 0.00 0.790
23 0.75 0.03 0.03 0.01 0.00 0.788
24 0.79 0.03 0.03 0.01 0.00 0.786
25 0.82 0.04 0.04 0.01 0.00 0.784
26 0.86 0.04 0.04 0.02 .00 0.782
page 3



a3

o

4

Ml11111111111222222233333444455556666777889990011223344556678599012234456789901234567

poo.o.nwo0.0000000000000&000000000000000000000000111.1_1.1_1.1_111_1_11_1_1_1“112222222_)._222223333!”J33
AN ] i e A e i e A e A A I S I A IR S N S S ..

NOOOOOOOOOOO00000UD000000000000000000000000000000000000000000000000000000000000000000
222222333333444445555556677773833999000111222333444556557783899001122333445556783990
e tat e === =T = 1=l=1=T=1=1-1=1-1-1=I=-T=l=I=1=1=L=1=1=1-1=1-1-l-R-1-l-dolio ol o Lt L e A A A A A A A A A A SN AN A N AN AN NN AN AN AN RN N
....... e e e e i e S A A A A N A A N N S N N R N S S S B R R I L I . L
OO OOeO000000000000000000000000000000000000C00C000000000000000CODO00OO000000O00 (oYY =] =]

5555555666656677777773883883999999900000001111112222222333333344444445555555656
0000000000000000000000000000000000011111111111111111111111111111111111111111111
....... N s e e e e e e aas e mTa a u At ety e AR ANARAAAANA A A A R I S R

COCO0O000O0OBO000E00N0000000000000000000000066800C00000000000000000000O000000000000000000

T T TAVINNAIANOOOO OO OSSR OO0 ORI O0O0O0 Ol ANNANANANMPAMMM MM s S T A AN A LN LA O WWD
AN EEEEEEEEE t # e 2 s 2 e s a e mom s owere mosowmoaaaa e w x e E % w s A S s s omoaon e oma
[=]

.................

NOAMOOMDOMMNOTRO S At A TOH NGO ANBDANNGNNGONOOMOOMOOMNOMEOYROT R od oo NN OO SNOaIMOOMO G M
agquouo.nwlll22233344455555577788399900011122233444555666777383999000111222333444555557_...
P S S R R A i i e MiaPiar S [t PRl A .
00001111111111111111111111_1111111222222222222222222222222222223333333333333333333333
oMW ~OhD

NOOOHANMT IO RMOOOHNMTIAO R ONOANMENONOROHANMTNOROOOHNMTNORONCHNMTNROROGOHNMTNONRON0000000Co0 o
1A N A TN M MSF T S ST S 7 T T S DA LA LA AR LA LA LA LA 1A D AD D WD DD O WD M P b P P P e P P 50 60 00 G0 0 0 0 W0 0 0 M D NGO A A e

Page 4



| i

Golder suseet_ Jeekran BB Dad I Sopdiar.

. Job No. |323%5cag Madsby (L& date 0. T ll
Associates Ret. Checked SR Sheet “%P/‘-"\
Reviewed

3= 90" Wold &

Gz (10pef €19 Wau R
) ba=03FC YA 4£7.6pt
o |
L A% i
s 418 R il
) P’P:S'3 ) _‘Eﬁlr\ ) ézbg‘. YSC.KT:“OPC{: 6:'{00
o do La= 033 Yelfy- 4‘?-&’9?-{‘
L _ on g SOA-JZ @~ 40° X@k..(aopﬁ &=10°
Lédn= (.9 Kas 0.3 %~ 57 bpck
_ . .
Ple) "
22 C= {ksk $<30°
Voo 2 . = ikst - uh @ 307
P-4 / C’L‘“‘ﬁ’ Yatv [Blpct  Yei- 13lepch
Ka 2 0 44 .
T~ 0 4tk 4> 0 45Test Pu, = 167 107 03% + 3+ 474 0370
Ppr—2 05— 24945 3 > |.okst —>  o.lblplest (5, 0% > 0.GIBLsh
Ppgﬁ* [.[3 == {3".57.L-6.9—> b.4ksf Pir—=> 0612 —> 2470 0 33— p. 43 kst

Vo > 265~ 3" 3306+ 4.1~ 4 kst Pa=7 057 —2 [3.57.4- 0 26> ¢ J kof
| o = 119 —= 31,6044 — |, :}:Tﬁ



NIPSCO secondary ponds
SectionB-B
P%plh(ﬂ)
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T Secmﬂwq 22 )

40 <ShoringSuite> CIVILTECH SOFTWARE USA civiltech.com

Licensed to 4324324234 3424343 Date: 7/20/2012
File: C:\work directory\Nipsco work\calcsisection b-b.sh8

Wall Height=16.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=17.51 Min. Pile Length=33.51 (in graphics and analysis)
User inputted Embedment=20.00, Pile Length=36,00
MOMENT IN PILE: Max. Moment=67.71 per Pile Spacing=1.0 at Depth=24.01

SYSTEM FACTOR OF SAFETY (Approximate)=1.14
The request embedment is 17.5, the user input fixed embedment = 20.

PILE SELECTION:

Request Min. Section Modulus = 24.6 in3/ft=1323.65 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
EZ27 has Section Modulus = 30,2 in3/ft=1623.55 cm3/m. It Is greater than Min. Requirements! O §_

Top Deflection = 2.21(in) based on E (ks!)=29000.00 and | {in4)/foot=184.2

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

. P2 P2 Slope
* Above Base
0.000 0.000 16 0.662 0.041375
* below base
16 0.662 18 0.698 0.018000
18 0.612 20 0.643 0.015500
20 0.507 33 0.702 0.015000
33 1.19 36 1.29 0.033333
* Sur- charge
0.000 0.000 0.800 0.001 0.001193
0.800 0.001 1.800 0.002 0.001188
1.600 0.002 2.400 0.003 0.001179
2.400 0.003 3.200 0.004 0.001165
3.200 0.004 4.000 0.005 0.001147

4.000 0.005 4.800 0.006 0.001125



4.800 0.006 5.600 0.006 0.001098

5.600 0.006 6.400 0.007 0.001068
6.400 0.007 7.200 0.008 0.001035
7.200 0.008 8.000 0.009 0.000998
8.000 0.009 8.800 0.010 0.000959
8.800 0.010 9.600 0.010 0.000917
8.600 0.010 10.400 0.011 0.000872
10.400 0.011 11.200 0.012 0.000826
11.200 0.012 12.000 0.012 0.000779
12.000 0.012 12.800 0.013 0.000730
12.800 0.013 13.600 0.014 0.000681
13.600 0.014 14.400 0.014 0.000631
14.400 0.014 15.200 0.015 0.000581
15.200 0.015 16.000 0.015 0.000531
16.000 0.015 17.600 0.016 0.000458
17.600 0.016 19.200 0.016 0.000362
19.200 0.016 20.800 0.017 0.000272
20.800 0.017 22.400 0.017 0.000187
22400 0.017 24.000 0.017 0.000109
24.000 0.017 25.600 0.017 0.000039
25.800 0.017 27.200 0.017 -0.000024
27.200 0.017 28,800 0.017 -0.000078
28.800 0.017 30,400 0.017 -0.000126
30.400 0.017 32,000 0.017 -0.000166
32.000 0.017 35.200 0.016 -0.000213
PASSIVE PRESSURES:
oa M Z2 P2  Slope
* Below Base
16.000 0.000 18.000 0.5 0.2500
18.000 0.5 20.000 1.0 0.2500
20.000 1.3 33 6.4 0.3923
33 3.85 36 4.76 0.3033
ACTIVE SPACING:
1 0.00 1.00
2 16.00 1.00
PASSIVE SPACING:
No. . Zdepth . Spacing
1 0.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pras. Slope - kip/ft3; Deflection - in
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NIPSCO secondary ponds
SectionB -B
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40 Net Pressure Diagram
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40

Shear Diagram

0 67.71 kip-tt

Momaent Diagram

_Moment Equilibrium
Force Equilibrium

Top Deﬂectlon=2.21?n)

Max. Shear=23.08 kip Max. Moment=67.71 kip-ft Max Deflection=2.21{in}

NS

0 2.215(in) 0

Deflection Dlagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pite spacing: 1.0 foot or meter
User Input Plle, pz27: E (ksi)=29000.0, | (ind)foot=184.2
File: C:\work directory\Nipsco work\calesisection b-b.sh@

~ <ShoringSuite> CIVILTECH SOFTWARE USA www.clviltechcom

Licensed to 4324324234

3424343
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. SHORING WALL CALCULATION SUMMARY
The leading shoring design and calculation software
software Copyright by CivilTech software
www,civiltech.com

e R A AT A A kA A A A AR A A AR T AR S A R b A T A A R A A A drd

shoringSuite software is developed bg ClvilTech software, Bellevue, WA, USA,
The calculation method is based on the fo11owin8 references:

1, FHWA 98-011, FHWA-RD-97-130, FHwA SA 96-069, FHwA-IF-99-015

2. STEEL SHEET PILING DESIGN MANUAL by Pile Buck Inc., 1987
3. DESIGN MANUAL DM-7 (NAVFAC), Department_of the Navy, May 1982
4. TRENCHING AND SHORING MANUAL Revision 12, california Department of

Transportation, lanuary 2000

6. EARTH SUPPORT SYSTEM & RETAINING STRUCTURES, Pile Buck Inc. 2002
5. DESIGN OF SHEET PILE WALLS, EM 1110-2-2504, U.5. Army Cor?s of Engineers, 31 March 1994
7. EARTH RETENTION SYSTEMS HANDBOOK, Alan Macnab, McGraw-Hill. 2002
8. AASHTO HB-17, American Association of State and Highway Transportation officials, 2 September 2002

UNITS: width/spacing/Diameter/Length/Depth - ft, Force - kip, Moment - kip-ft,
Friction/Bearing/Pressure - ksf, Pres. Slope - kip/ft3, peflection - in

Licensed to 4324324234 3424343
pate: 7/20/2012 File: C:\work directory\Nipsco work\calcs\section b-b.shB

Title: NIPSCO secondary pends
Subtitle: Section @ - B

*#i**i*i**i***iiiiitiiﬁit*ttit*t*wINpuT DATAﬁw*tt****ﬂﬂi****iiﬁ#it*ttt*tttttti
wall Type: 1. Sheet Pile

wall Height: 16.00

Pile piameter: 1.00

Pile spacing: 1.00

Factor of safety (F.s5.): 1.00
Lateral Support Type (Braces): 1, No

Top Brace Increase (Multi-Bracing): Add 15%*
Embedment Option: 3. Fixed

Fixed Embedment: 20.00

Friction at Pile Tip: No
Pile Properties:

Steel Strength. Fs: 50 ksi = 345 Mpa

Allowable Fb/Fy: 0.66

Elastic Module, E: 29000.00

Moment of Inertia, I: 184.20

User Input Pile: pz27

* DRIVING PRESSURE (ACTIVE, WATER, & SURCHARGE) *

NO. Z1 top Top Pres. Z2 bottom Bottom Pres, Slope

1 * Above Base

2 0.000 0.000 16 0.662 0.041375
3 ¥ below base

4 16 0.662 18 0.698 0.018000
5 18 0.612 20 0.643 0.015500
6 20 0.507 33 0.702 0.015000
7 33 1.19 36 1.29 0,033333
8 * sur- charge

9 0.000 0.000 0.80 0.001 0.001193
10 0.800 0.001 1.600 0.002 0.001188
11 1.600 0.002 2.400 0.003 0.001179
12 2.400 0.003 3.200 0.004 0.001165
13 3.200 0.004 4.000 0.005 0.001147
14 4.000 0.00% 4,800 0.006 0.001125
15 4,800 0.006 5.600 0.006 0.001098
16 5.600 0.006 6.400 0.007 0.001068
17 6.400 0.007 7.200 0.008 0.001035
18 7.200 0.008 §.000 0.009 0.000998
19 8.000 0.009 §.800 0.010 0.000959
20 §.800 0.010 9.600 0.010 0.000917
21 9.600 0.010 10.400 0.011 0.000872
22 10.400 0.011 11.200 0.012 0.000826
23 11.200 0.012 12.000 0.012 0.000779
24 12.000 0.012 12.800 0.013 0.000730
25 12.800 0.013 13.600 0.014 0.000681
26 13.600 0.014 14.400 0.014 0.000631
27 14.400 0.014 15.200 0.015 0.000581
28 15.200 0.015 16.000 0.015 0.000531
29 16,000 0.015 17.600 0.016 0.000458
30 17.600 0.016 19.200 0.016 0,000362
31 19,200 0.016 20.800 0.017 0.000272
32 20.800 0.017 22.400 0.017 0.000187
33 22.400 0.017 24,000 0.017 0.,000109
34 24.000 0.017 25.600 0.017 0.000039
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35 25.600 0.017 27.200 0.017 -0.000024
36 27.200 0.017 28.300 0.017 -0.000078
37 28.800 0.017 30.400 0.017 ~0.000126
38 30.400 0.017 32.000 0.017 -0.000166
39 32.000 0.017 35.200 0.016 -0.000213
40 35.200 0.016 38.400 0.015 -0.000257
41 38.400 0.015 41.600 0.014 -0.000283
42 41,600 0.014 44,800 0.013 ~0.000293
43 44,800 0.013 48.000 0.012 -0.000293
44 48.000 0,012 51.200 0.011 -0.000286
45 $1.200 0.011 54.400 0.011 -0.000274
46 54.400 0.011 57.600 0.010 ~0.000258
47 57.600 0.010 60.800 0.009 -0.000241
48 60.800 0,009 64.000 0.000 ~0.002794
* PASSIVE PRESSURE *

No. Z1 top Top Pres. 22 bottom Bottom Pres. slope

1 * Below Base

2 16.000 0.000 18.000 0.5 0.2500

3 18.000 .5 20.000 1.0 0.2500

4 20.000 1.3 33 6.4 0.3923

5 3.85 36 4,76 0. 3033
#* ACTIVE SPACE *

NO. Z depth spacing

0.00 1.00

2 16.00 1.00
* PASSIVE SPACE *

No. Z depth spacing

1 0.00 1.00

*rFor Tieback: Inputl = Diameter; Inmput2 = Bond Strength
*For plate: Inputl = Diameter; Input? = Allowable Pressure
*For Deadman: Inputl = Horz. width; 1Input2 = Allowable Pressure; angle = 0

iiﬁ#iﬁﬁii**iﬁiiﬁ*iiii***iii****tcALCULATION****!t******ti***i*ﬁi****i*i**i*i*

The calculated moment and shear are per pile spacing. Sheet piles are per one foot or meter; Soldier
piles are per pile,

Top Pressures start at depth = 0.00

* CALCULATE REQUEST EMBEDMENT *
The Request Embedment, vend = 17.51
The user input fixed embedment = 20.0

--------------------------- CANTILEVER CASE=-==-=-==----=-aeon-n

¢ approximate Factor of Safety based on fixed embedment, F5 = 1.14

Note:
user input fixed embedment §s 20, which is deeper than calculated embedment. Use calculated embedment
= 17.5 for graphics and analysis.

| D1=0.00

== D2=16.00

03=33.51

0l - TOP DEPTH
D2 - EXCAVATION BASE
D3 - PILE TIP {20% increased, see EMBEDMENT Notes below)

MOMENT BALANCE: M=0.00 AT DEPTH=30.59 WITH EMBEDMENT OF 14.59
FORCE BALANCE: F=0.00 AT DEPTH=33.51 WITH EMBEDMENT OF 17.51

The program calculates an embedment for moment equilibrium, then increase the embedmant by 20% to
reach force equilibrium.

A Balance Force=23.38 is developed from depth=30,59 to depth=33.51
Total Passive Pressure = Total Active Pressure,

*******ti********it*ﬁ**t***i*ﬁ*#iREsuLTsit*iiiii*iiiii*ii**ﬁi*iit#*i**iﬁ!*t**i***
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* EMBEDMENT Notes * .
Based on USS Design Manual, first calculate embedment for moment equilibrium, then increased by 20 to 40
% to reach force equilibrium,
The embedment for moment equilibrium 1s 14,59
* The 20% increased embedment For force equilibrium is 17.51 (used by Program)
The 30% increased embedment for force equilibrium is 18.97
The 40X increased embedment for force equilibrium is 20.43

Based on AASHTO 2002 Standard Specifications, first calculate embedment for moment equilibrium, then add
safety factar of 30% for temporary shoring: add safety factor of 50% for permanent shoring.

The embedment for moment equilibrium is 13.59

Add 30% embedment for temporary shoring is 18.97

Add 50% embedment for permanent shoring is 21.89

* BASED ON USS DESIGN MANUAL (20% increased), PROGRAM CALCULATED MINIMUM EMBEDMENT = 17,51
TOTAL MINIMUM PILE LENGTH = 33.51

* MOMENT IN PILE (per pile spacing)* . .
Pile Spacing: sheet piles_are one_foot or one meter; soldier piles are one pile.
overall Maximum Moment = 67.71 at 24.01

Maximum Shear = 23.09 .

Moment and Shear are per pile spacing: 1.0 foot or meter

* VERTICAL LOADING *

vertical Loading from Braces = 0.00
vertical Leading from External Load = 0.00
Total vertical Loading = 0.00

***"'ﬁ"i*********""*"*‘*****ﬁ**SPECIFIED PILE ®Strddrdrbar bbb bbb A i b s

overal]l Maximum Moment = 67,71 at 24.01
The pile selection is based on the magnitude of the moment only. Axial faorce is neglected.

Reguest Min. Section Medulus = 24,62 in3/ft = 1323.65 cm3/m, Fy= 50 ksi = 345 mPa, Fbh/Fy=0.66
PZ27 has_been found in_sheet pile 1list! )

PZZ?EEng1ish): Sx= 30.20 _in3/ft 1Ix= 184.20 in4/ft weight= 27.00 1b/ft

PZ27{Metrics): Sx= 1623.55 em3/m Ix= 251.54 x100cmd/m weight= 0.394 kN/m

* Note: A1l the pile dimensions are in English units per one foot width.

P227 is capable to support the shoring!

I (ind4)/foot=184.20

Top deflection = 2.215(in)
Max. deflection = 2.215(in)
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NIPSCO -MICHIGAN CITY GENERATING STATION
REFERENCE LIST

NPDES Permit No. IN0000116 issued to NIPSCO Michigan City Generating Station, dated March 15,
2011.

October 4, 2010 response by NIPSCO to EPA (5306P) Request for Information regarding the Michigan
City Generating Station.

May 8, 2012 memorandum from EPA to GZA regarding EPA Comments on Northern Indiana Pub Serv Co
— Michigan City Generating Station, Michigan City, IN, Round 10 Draft A ssessment Report

July 31, 2012 response by NIPSCO to EPA regarding NIPSCO'’s review of the March 29, 2012 Draft
Report.

August 27, 2012 Technical Memorandum and Calculations by Golder Associates, Inc. entitled FINAL
REPORT — SUMMARY OF HYDRAULIC EVALUATION OF IMPOUNDMENTS for the Michigan City
Generating Station.

August 27, 2012 Technical Report by Golder Associates, Inc. entitted 2012 GEOTECHNICAL
INVESTIGATION AND EMBANKMENT STABILITY ANALYSES, NIPSCO Michigan City Generating
Sation, Michigan City, Indiana.
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