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Attention: Jenny Jones
Subject: Periodic Safety Factor Assessment
Cell 001

Thomas Hill Energy Center
Clifton Hill, Missouri

Dear Ms. Jones:

We are pleased to submit herewith our report entitled “Report on Periodic Safety Factor Assessment,
Cell 001, Thomas Hill Energy Center, Clifton Hill, Missouri”. This report includes background information
regarding the project and the results of our periodic safety factor assessment.

This work was performed by Haley & Aldrich, Inc. (Haley & Aldrich) on behalf of Associated Electric
Cooperative, Inc. (AECI) in accordance with the United States Environmental Protection Agency’s (EPA’s)
Hazardous and Solid Waste Management System; Disposal of Coal Combustion Residuals (CCR) from
Electric Utilities, 40 CFR Part 257, specifically §257.73(e).

Background

Cell 001 is a 2.3-acre CCR surface impoundment historically used for settling and temporary wet storage
of bottom ash and boiler slag sluiced from Thomas Hill Units 1 and 2. It was originally designed by Burn
& McDonnell in 1985-1985 and constructed shortly thereafter. CCR slurry was pumped from the power
plant and discharged into the southwest corner of Cell 001. After initial settling, water and suspended
CCR discharged into Cell 003. The location of the Cell 001 is shown on Figure 1.

In 2015, AECI constructed a CCR Processing and Containment Pad (Cell 001 Dewatering Pad) to allow
continued removal and dewatering of CCR from Cell 001. The Dewatering Pad was designed to allow
removal and dewatering of CCR from Cell 001, with free liquids from the dredged CCR draining back into
Cell 001. The construction included a 5-ft. high containment berm on the southern edge of the
Dewatering Pad to prevent CCR and free liquids from migrating outside the pad. Fill for the processing
pad and containment berm consisted of clayey fill obtained from on-site borrow sources. The clayey fill
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was keyed into the underlying natural clays, and a 2-ft. thick compacted clay liner was placed below the
processing and containment pad.

Haley & Aldrich conducted an initial safety factor assessment for Cell 001 in October 2016 (see Appendix
B). The results of that assessment indicated that the calculated factors of safety met the requirements
of Section §257.73(e) of the CCR Rule. In accordance with Section §257.73(f)(3) of the CCR Rule,
periodic safety factor assessments are required every five years. This report presents the results of our
2021 periodic safety factor assessment for Cell 001.

To achieve the objective discussed above, the scope of work undertaken for this assessment included
the tasks listed below.

* Reviewing existing information and prior analyses to determine appropriate updates to the 2016
safety factor assessment.

* Performing engineering evaluations related to slope stability and liquefaction.

® Preparing and submitting this report presenting the results of our periodic safety factor
assessment.

Safety Factor Assessment
REVIEW OF EXISTING INFORMATION AND METHODOLOGY

Since an initial assessment was conducted by Haley & Aldrich in 2016, the focus of this periodic
assessment was to determine what updates to the analyses performed in 2016 were appropriate. This
evaluation involved reviewing the following:

® changes to operating conditions;

e surface topography and impoundment geometry;
e subsurface soil and water conditions;

® seismic conditions (PGA, liquefaction, etc.);

®* observed distress; and

* analysis methodology.

Based on our review of the items mentioned above, we identified several updates to the stability
analyses that were appropriate as summarized below.

1. Static-Drained-Maximum Storage Analysis:
a. Analyses were performed using an updated version of slope stability software by
Rocscience (Slide2).
b. Search limits, which are used in slope stability analyses to identify the limits where
failure surfaces initiate and terminate, were updated to better capture all potential
failure surfaces.
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Material strength and unit weight properties were updated based on a review of
additional sitewide subsurface explorations and laboratory testing that were performed
after 2016. The recent sitewide data, including test borings, CPTs, and laboratory
results, was compared to the 2016 soil properties. As a result of that review, minor
updates were made to material strengths and unit weight properties to take site
variability into account. See Appendix A for a comparison of properties used in the 2016
analyses and the updated 2021 analyses. See Appendix C for a compilation of the
supplemental subsurface information. Subsurface explorations are shown on Figure 1.
The geometry of the clay liner was modified to represent as-built conditions. In addition,
the vegetative soil cover on the exterior of the berm (Cell 002 side) and a layer of
aggregate base at the surface were added to the slope stability model to represent
existing conditions. Refer to the Design Soil Properties table in Appendix A for material
properties.

The phreatic water level within the embankment was updated based on the revisions to
the clay liner geometry mentioned above. The same maximum storage pool elevation
that was used in 2016 was used for this update.

2. Static-Drained-Maximum Surcharge Analysis:

a.

Analyses were performed using an updated version of slope stability software by
Rocscience (Slide2).

In 2016, the maximum surcharge analyses were performed using undrained (total)
strengths for cohesive soils, which is consistent with the approaches used by Federal
Energy Regulatory Commission (FERC) and the U.S. Bureau of Reclamation (USBR). Haley
& Aldrich’s methodology has been subsequently updated to use drained (effective)
strengths for cohesive soils for the maximum surcharge analyses, which is consistent
with current guidance by the U.S. Army Corps of Engineers Manual EM 1110-2-1902.
Accordingly, the strength of all cohesive soils (Levee Fill, Embankment Fill, Impounded
CCR, and Alluvial Clay) was updated to incorporate drained (effective) strengths.
Material strength and unit weight properties were updated based on a review of
additional sitewide subsurface explorations and laboratory testing that were performed
after 2016. The recent sitewide data, including test borings, CPTs, and laboratory
results, was compared to the 2016 soil properties. As a result of that review, minor
updates were made to material strengths and unit weight properties to take site
variability into account. See Appendix A for a comparison of properties used in the 2016
analyses and the updated 2021 analyses. See Appendix C for a compilation of the
supplemental subsurface information. Subsurface explorations are shown on Figure 1.
The geometry of the clay liner was modified to represent as-built conditions. In addition,
the vegetative soil cover on the exterior of the berm (Cell 002 side) and a layer of
aggregate base at the surface were added to the slope stability model to represent
existing conditions. Refer to the Design Soil Properties table in Appendix A for material
properties.

The phreatic water level within the embankment was updated based on the revisions to
the clay liner geometry mentioned above. The same maximum storage pool elevation
that was used in 2016 was used for this update.
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3.

Pseudo-static-Undrained-Maximum Surcharge Analysis:

a.

Analyses were performed using an updated version of slope stability software by
Rocscience (Slide2).

Search limits, which are used in slope stability analyses to identify the limits where
failure surfaces initiate and terminate, were updated to better capture all potential
failure surfaces.

The pseudo-static coefficient was updated from 0.046g to 0.058g. This update was
made so that amplification due to the height of the embankment slope was taken into
consideration. The pseudo-static calculation is included in Appendix A. Note that the
design seismic event and site amplification factor used in 2016 did not change.

Material strength and unit weight properties were updated based on a review of
additional sitewide subsurface explorations and laboratory testing that were performed
after 2016. The recent sitewide data, including test borings, CPTs, and laboratory
results, was compared to the 2016 soil properties. As a result of that review, minor
updates were made to material strengths and unit weight properties to take site
variability into account. See Appendix A for a comparison of properties used in the 2016
analyses and the updated 2021 analyses. See Appendix C for a compilation of the
supplemental subsurface information. Subsurface explorations are shown on Figure 1.
In 2016, our analysis was performed by reducing all material strengths by 20%.
Subsequent to 2016, Haley & Aldrich’s methodology was updated such that the 20%
reduction in soil strength is only applied to saturated cohesive soils. This change is
based on a better understanding of modeling the threshold between large and small
strains induced by cyclic loading (Duncan, 2014).

The geometry of the clay liner was modified to represent as-built conditions. In addition,
the vegetative soil cover on the exterior of the berm (Cell 002 side) and a layer of
aggregate base at the surface were added to the slope stability model to represent
existing conditions. Refer to the Design Soil Properties table in Appendix A for material
properties.

The phreatic water level within the embankment was updated based on the revisions to
the clay liner geometry mentioned above. The same maximum storage pool elevation
that was used in 2016 was used for this update.

STABILITY ANALYSES

With the exception of the items mentioned above, the design surcharge and storage pool levels, design
seismic event, liquefaction evaluation, methodology for stability analyses used to perform the initial
safety factor assessment in 2016 were determined to remain valid and are still applicable for this
periodic assessment.

As shown in Table I, the static safety factors are above the minimum required values for the same
critical cross sections evaluated in 2016. Similarly, the pseudo-static analysis for the analyzed section
indicates an acceptable seismic safety factor. The results of the analyses that include these identified
updates are included in Appendix A.
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SUMMARY OF STATIC AND SEISMIC STABILITY EVALUATIONS
2016 SFA 2021 SFA
. . Safety Factor Safety Factor
Soil Required . .
Cross - Earthquake Water Rotational | Block Rotational Block
. Condition Strength Safety . . . .
Section Event 1 Level Factor? Failure Failure Failure Failure
Surfaces | Surfaces | Surfaces [ Surfaces
. Maximum
Drained 1.50 1.89 2.18 1.69 1.94
. Storage
Static i Maximum
1A-1A’ Drained surcharge | 14 1.89 2.07 1.69 1.94
Seismic | 2,500-year |[Undrained?| M&XMUM |4 o9 1.33 1.42 1.11 1.19
Storage

1. Refer to Appendix A for material properties.

2. The calculated safety factor must equal or exceed the required safety factor.

3. The strength of saturated cohesive soil has been reduced by 20 percent for seismic analyses to account for the approximate
threshold between large and small strains induced by cyclic loading.

Conclusions

The analyses associated with this periodic safety factor assessment have been performed in accordance
with the requirement of Section §257.73(e) of the CCR Rule. A summary of our conclusions as they
relate to the rule requirements are provided below.

§257.73(e)(1)(i) - The calculated static factor of safety under the long-term, maximum storage
pool loading conditions must equal or exceed 1.50.

As shown in Table I, the static safety factors for the long-term (drained) maximum storage pool
condition are above the minimum required value for the critical section analyzed. Accordingly,

this requirement has been met.

§257.73(e)(1)(ii) - The calculated static factor of safety under the maximum surcharge pool
loading condition must equal or exceed 1.40.

As shown in Table I, the static safety factors for the maximum surcharge pool loading condition
(drained) are above the minimum required value for the critical section analyzed. Accordingly,
this requirement has been met.

§257.73(e)(1)(iii) - The calculated seismic factor of safety must equal or exceed 1.00.

As shown in Table I, the calculated seismic safety factor is above the minimum required value
for the critical section analyzed. Accordingly, this requirement has been met.

"AtbkicH
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e §257.73(e)(1)(iv) - For dikes constructed of soils that have susceptibility to liquefaction, the
calculated liquefaction factor of safety must equal or exceed 1.20.
The results of previous subsurface investigations indicate that the dikes at the Cell 001 are
primarily constructed of clay soils that are not susceptible to liquefaction. Accordingly, this

requirement has been met.

We appreciate the opportunity to provide engineering services on this project. Please do not hesitate to
call if you have any questions or comments.

Sincerely yours,
HALEY & ALDRICH, INC.

Dt A Shlte,

Derrick A. Shelton Steven F. Putrich, P.E,
Geotechnical Program Manager | Senior Associate Principal
Enclosures:

Figure 1 — Subsurface Exploration Location Plan
Appendix A — 2021 Updated Analyses

Appendix B — 2016 Report on Safety Factor Assessment
Appendix C — Supplemental Subsurface Information

\\haleyaldrich.com\share\was_common\Projects\128064-AECI Thomas Hill\022- TH 2021 SFA\Deliverables\Reports\Cell 001\2021-1015-HAI-AECI THEC Cell 001
SFA-F.docx
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Certification

Based on our review of the information provided to us by AECI and the results of our analyses, it is our
opinion that the calculated factors of safety for the critical cross section of the impoundment
embankment meet the minimum factors of safety specified in §257.73(e)(1)(i) through (iv) of the EPA’s
CCR Rule.

Certification Statement

| certify that the Periodic Safety Factor Assessment for Cell 001 at the Thomas Hill Energy Center meets
the requirements of §257.73(e) of the EPA’s CCR Rule.

Signed: M

—

Consulting Engineer

Print Name: Steven F. Putrich
Missouri License No.: 2014035813

Title: Principal
Company:  Haley & Aldrich, Inc.

Professional Engineer’s Seal:

Digitally signed by
Steven F' Steven F. Putrich
. Date: 2021.10.15
Putrich 14:19:38 -04'00'
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“ B-1 (P-1) DESIGNATION, LOCATION AND GROUND SURFACE ELEVATION OF TEST
il ‘ BORINGS PERFORMED BY GEOTECHNOLOGY, INC. OF ST. LOUIS, MISSOURI
e EL. 750 DURING THE PERIOD NOVEMBER 7 TO NOVEMBER 8, 2011. A "P" DESIGNATION
! INDICATES TEMPORARY PIEZOMETER WAS INSTALLED IMMEDIATELY ADJACENT
TO CORRESPONDING TEST BORING.
HAB-CDT-01
EL.755.3 DESIGNATION, LOCATION AND GROUND SURFACE ELEVATION OF TEST
$ BORINGS PERFORMED BY BULLDOG DRILLING OF DUPO, ILLINOIS DURING
THE PERIOD SEPTEMBER 24, 2019 TO OCTOBER 7, 2019.
HAOQW-002-A DESIGNATION, LOCATION, AND GROUND SURFACGE ELEVATION OF
EL.726.5 PIEZOMETER INSTALLED BY BULLDOG OF DUPO, ILLINOIS ON
OCTOBER 7 TO 8, 2019.
CCO1A DESIGNATION AND APPROXIMATE LOCATION OF CONE PENETROMETER
SOUNDING PERFORMED BY STRATIGRAPHICS OF PROPHETSTOWN, ILLINOIS
ON FEBRUARY 3, 2010.
\
iy
Lo C-1 DESIGNATION AND APPROXIMATE LOCATION OF TEST BORINGS PERFORMED
HAB-CDT-01‘ EL. 735 BY GEOTECHNOLOGY, INC. OF ST. LOUIS, MISSOURI DURING THE PERIOD
EL. 755.3 JANUARY 13 TO 14, 2010.
A
A TPZ-3 DESIGNATION, LOCATION, AND GROUND SURFAGE ELEVATION OF
HAOW-0 EL.730.7 PIEZOMETERS INSTALLED BY BULLDOG DRILLING OF DUPO, ILLINOIS DURING

THE PERIOD OF AUGUST 19, 2015 TO AUGUST 27, 2015 AND AUGUST 2, 2016.

H LOCATION OF SLOPE STABILITY CROSS-SECTION

NOTES

1. THIS PLAN WAS PREPARED FROM A COMBINATION OF HLR DRONE TOPOGRAPH AND
ORTHOIMAGERY SURVEYS OBTAINED WITH AN EBEE UNMANNED AIRCRAFT SYSTEM ON MAY
6TH, 2019 BY HAMPTON, LENZINI AND RENWICK, INC.; MCCLURE UAV FLIGHT ON DECEMBER
17,2020; AND CELL 002 CONSTRUCTION DESIGN SURFACE DATED JUNE 9TH, 2020.

- ALL COORDINATES AND DATA ARE BASED ON NAD 1983 (2011) (CONUS) MISSOURI
CENTRAL 2402, US SURVEY FOOT, NAVD 88, GEOID12B.

- MISSOURI LIDAR DATA WAS ALSO UTILIZED IN THE TOPOGRAPHY DATA PROVIDED. LIDAR
DATA UTILIZED WAS ACQUIRED BY SURDEX CORPORATION FOR RANDOLPH CO ON
JANUARY 9TH AND 10TH 2012 AND ALSO UTILIZED THE MODOT REAL-TIME GPS NETWORK.

2. ASDRILLED LOCATIONS AND GROUND SURFACE ELEVATIONS OF PIEZOMETERS INSTALLED

CONE PENETROMETER SOUNDINGS PERFORMED BY STRATIGRAPHICS, INC. HAVE BEEN
APPROXIMATED. GROUND SURFACE ELEVATIONS OF TEST BORINGS PERFORMED BY
GEOTECHNOLOGY, INC. ARE BASED ON MEAN SEA LEVEL (MSL) DATUM AND WERE TAKEN
FROM BORING LOGS PREPARED BY GEOTECHNOLOGY, INC.

) ] \ \ \
/)] BY BULLDOG DRILLING WERE SURVEYED BY GREDELL RESOURCES ENGINEERING, INC. OF
/ / CELL 002 _ e~ JEFFERSON CITY, MISSOURI BY OPTICAL SURVEY.
IS /;" (INACTIVE) - i HAB-0 3. AS-DRILLED LOCATIONS OF TEST BORINGS PERFORMED BY GEOTECHNOLOGY, INC. AND

N/ \

4. ASDRILLED LOCATIONS AND GROUND SURFACE ELEVATIONS OF THE TEST BORINGS
PERFORMED BY BULLDOG DRILLING WERE BASED ON NGVD DATUM AND WERE TAKEN FROM
BORING LOGS PREPARED BY BULLDOG DRILLING.

”HAB-002-03"
EL.735  HAOW-002-A ~
"EL. 726.5'

/ .
- HAB-ED-0
\ 5. TECHNICAL MONITORING OF PIEZOMETERS INSTALLED BY BULLDOG DRILLING WAS
L-/71 /9/,/5 PERFORMED BY HALEY & ALDRICH.
/)
6. TECHNICAL MONITORING OF SUBSURFACE EXPLORATIONS PERFORMED BY
GEOTECHNOLOGY, INC. AND STRATIGRAPHICS, INC. WAS PERFORMED BY OTHERS.

CELL 004
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[ Saaaa—-—
SCALE IN FEET

ASSOCIATED ELECTRIC COOPERATIVE, INC.
ICH THOMAS HILL ENERGY CENTER
CLIFTON HILL, MO
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LOCATION PLAN

SCALE: AS SHOWN

OCTOBER 2021 FIGURE 1
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HRI:E‘ICH CALCULATIONS File No. 128064-022

Sheet lof2
Client Associated Electric Cooperative, Inc. Date 8-Oct-21
Project Thomas Hill Energy Center - Cells 001, 003, and 004 Computed by RIW
Subject Pseudostatic Coefficient Checked by DASh

Objective:
-Determination of the pseudostatic coefficient for stability analyses of the Cell 002 embankment.

Step 1
Estimate peak horizontal bedrock acceleration, A,,, for 2% in 50 year using the USGS Unified Hazard Tool.

http://earthquake.usgs.gov/ws/designmaps/asce7-16

Site Coordinates:

Latitude 39.545

Longitude -92.637

PGA for 2% in 50 yr event = 0.057|g
Step 2

Classify site stiffness.
http://earthquake.usgs.gov/ws/designmaps/

Use USGS design application tool
2016 ASCE 7

it Cas [ 9

Step 3
Using the site latitude and longitude, determined site class, and the USGS design application tool 2016 ASCE 7 estimate peak free field (ground
surface) acceleration using the empirical charts. The peak free field acceleration corresponds to the bedrock acceleration at the base of the embankment, which is

propogated upward through the existing soils at the site.
http://earthquake.usgs.gov/ws/designmaps/asce7-16

Using Table 11.8-1 from the ASCE-10 Summary Report

USGS Site Coefficient, Fpga = 1.6
Peak Free Field Acceleration® = PGA X Fpgp = 0.091|g
Step 4

Estimate peak acceleration at the top of the embankment using Figure 2 (Singh and Sun,1995).

Using Figure 2

peak acceleration at top of embankment = | 0.14

Note: The peak acceleration at the top of the embankment has been conservatively
estimated using Figure 2 from the Singh and Sun (1995) approach, which was developed
for refuse.
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File No. 128064-022
HRI:EKK:H CALCULATIONS Sheet 20f2
Client Associated Electric Cooperative, Inc. Date 8-Oct-21
Project Thomas Hill Energy Center - Cells 001, 003, and 004 Computed by RIW
Subject Pseudostatic Coefficient Checked by DASh
Step 5

Calculate pseudo-static coefficeint using approach developed by Hynes-Griffin and Franklin (1984).

Pseudo-Static Coefficient = Peak Acceleration at Midheight of Embankment = 0.5 x ((0.091+0.14) x 0.5) =

0.058 g
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SOIL PROPERTY CHARACTERIZATION - THOMAS HILL ENERGY CENTER CELL 001

Total Unit Weight, yr

Undrained Shear Strength, S,

Drained Shear Strength

Material G CPT Laboratory2 Zglﬁ.SFA CDurr.ent SPT Pt uCs? CU Trx 2(;16.SFA (f)urrént SPT CPT>® leleriey @U e 2([))16.SFA CDurr.ent
avg avg. esien esien avg avg - lo avg avg - lo avg esien esien avg |avg-1c| avg |avg-1lc| avg |avg-lc avg esien esien
1T Yr T Yr Sy Sy Sy S Sy Sy c ) Sy c ¢ Sy ¢’ ¢’ c' c' ¢’ ¢' c' ¢’ @ ¢’ c' ¢'
Cell 001 = = = = = = = = = = = = = = =
Vegetative Soil Cover — - 115 pcf® - - - - - - 600 psf’® - - 50 psf® | 283
Sitewide = = = = = = = = = = = = = = =
Cell 001 = = = = = = = = = = = = = = =
Base (Aggregate) Stewide! 0 pcf 130 pcf® - - - - 0 psf’| 38 - - - opsf® | 383
tewi == == - == == == == == - == == - == == ==
Cell 001 = = = = = = = = = = = = = = =
Clay Liner 125 pcf 125 pcf® - - - | 1,300 psf | -- - 1,000 psf* 0 psf 28° 50 psf® | 283
Sitewide' - - - - - - - - - - - - - - -
Cell 001 = - = - = - - = = = = = = = =
Bottom Ash/Boiler Slag 90 pcf 110 pcf® - - - 750 psf |0 psf’| 30°° - 0 psf 30° 0psf® | 30°
Sitewide - - - - - - - - - - - - - - -
Cell 001 -- 131 psf 479 psf | 365 psf N/A N/A N/A S./o,' = 0.360 Su,mi;:fGOO Sumin] = 600 pst -- - N/A N/A N/A N/A 640 psf 23°
Embank t Fill 125 pcf 130 pcf -- -- -- - ! - 200 psf 25° 200 psf | 25°
mbankment Fi pe pc S./c, = Su/sv' = 0.360 P -
Sitewide® - 124 psf 831 psf | 411 psf | 1,621 psf | 1,303 psf| 900 psf SJ/o,' =0.170 0.360 - - 313 psf | 208 psf | 41° 36° 273 psf 26°
Cell 001 = 125 pcf 2160 psf | 692 psf N/A N/A | 1,600 psf| S,/c,'=0.418 Sumin ?800 |- = N/A N/A | N/A | N/A | 500 psf 27°
i X ps Su,min = 560 ps
Clay (Gl | Drift 120 pcf 125 pcf - - -- - 125 psf 26° 125 psf | 26°
ay (Glacial Drift) pc pc 5./o, = Su/sv' = 0.40 ps ps
Sitewide® - 127 pcf 1,507 psf| 201 psf | 1,641 psf 1,141 psf[ N/A SJ/o,' =0.253 0.253 - - 280 psf | 131 psf | 27° 22° 404 psf 23°
Cell 001 = - = - = - - = = = = = = = =
Limestone/Shale Bedrock 130 pcf 130 pcf® - Opsf | 38° - 0psf’| 30° -- 0 psf 38° 0psf® | 30°
Sitewide - - - - - - - - - - - - - - -

Notes:

1. Sitewide properties take into consideration investigations performed during 2010, 2012, 2018, and 2020.

2. Laboratory values shown represent Haley & Aldrich's interpretation of the laboratory test results and may differ from the results reported by the laboratory.
3. In cases where historic design properties, SPT/CPT correlations, and laboratory test data do not exist, the current design properties for these materials have been conservatively estimated using typical published values and Haley & Aldrich's experience with similar materials.
4. Undrained shear strength correlations from CPT data are based on an N, factors ranging between 10 and 25.
5
6

. CPT effective cohesion based on Mayne and Stuart (1988), ¢'/c,'=0.03.
. CPT effective friction angle for cohesive materials is based on the NTNU method (Mayne and Campanella, 2005). CPT effective friction angle for granular materials is based on Kulhawy and Mayne (2014).

HALEY & ALDRICH, INC.

\\haleyaldrich.com\share\was_common\Projects\128064-AECI Thomas Hill\022- TH 2021 SFA\Analyses\Soil Properties\[2021-1006-HAI-AECI Thomas Hill Design Soil Properties_D5.xIsx]Cell 003 2021

Printed: 08 October 2021
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Field Vertical Effective Stress, c, (psf)
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6500 Rockside Road
Suite 200

ICH Cleveland, OH 44131
216.739.0555

17 October 2016
File No. 128064-003

Associated Electric Cooperative, Inc.
2814 South Golden Avenue

P.O. Box 754

Springfield, Missouri 65801

Attention: Kim Dickerson
Senior Environmental Analyst

Subject: Report on Initial Safety Factor Assessment
Cells 001, 003, and 004
Thomas Hill Energy Center
Clifton Hill, Missouri

Ms. Dickerson:

We are pleased to submit herewith our report entitled, “Report on Initial Safety Factor Assessment,
Cells 001, 003, and 004, Thomas Hill Energy Center, Clifton Hill, Missouri.” This report includes
background information regarding the project, the results of our field investigation program, and the
results of our initial safety factor assessment.

This work was performed by Haley & Aldrich, Inc. (Haley & Aldrich) on behalf of Associated Electric
Cooperative, Inc. (AECI) in accordance with the United States Environmental Protection Agency’s
Hazardous and Solid Waste Management System; Disposal of Coal Combustion Residuals from Electric
Utilities, 40 CFR Part 257, specifically §257.73(e).

The scope of our work consisted of the following: 1) reviewing readily available reports, investigations,
plans and data pertaining to the surface impoundments; 2) performing engineering evaluations related
to liquefaction and slope stability; and 3) preparing and submitting this report presenting the results of
our assessment.
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Associated Electric Cooperative, Inc.
17 October 2016
Page 2

Thank you for inviting us to complete this assessment and please feel free to contact us if you wish to

discuss the contents of the report.

Sincerely yours,
HALEY & ALDRICH, INC.

Dt A Shte,

Derrick A. Shelton
Geotechnical Program Manager | Senior Associate

Enclosures

Ko/

Steven F. Putrich, P.E.

Principal
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1. Introduction
1.1 GENERAL

Haley & Aldrich, Inc. (Haley & Aldrich) has been contracted by Associated Electric Cooperative, Inc.
(AECI) to perform the Initial Safety Factor Assessment for Slag Pond 001 Cells 001, 003, and 004 located
at Thomas Hill Energy Center in Clifton Hill, Missouri. This work was completed in accordance with the
United States Environmental Protection Agency’s (EPA’s) Hazardous and Solid Waste Management
System; Disposal of Coal Combustion Residuals (CCR) from Electric Utilities, 40 CFR Part 257, specifically
§257.73(e) (EPA, 2015).

1.2 PURPOSE OF SAFETY FACTOR ASSESSMENT
The purpose of this study was to evaluate the subsurface soil and water conditions at the site and to
perform the initial safety factor assessment in accordance with Section §257.73(e)(1) of the CCR Rule. To

achieve the objective discussed above, the scope of work undertaken for this assessment included the
tasks listed below.

* Reviewing readily available reports, investigations, plans and data pertaining to the surface
impoundments.

e Evaluating liquefaction susceptibility of material used to construct the impoundment
embankments.

* Performing static and seismic stability analyses for rotational failure surfaces using limit
equilibrium methods.

13 ELEVATION DATUM AND HORIZONTAL CONTROL
The elevations referenced in this report are in feet and are based on the National Geodetic Vertical Datum

of 1929 (NGVD29) unless otherwise noted. The horizontal control is the Missouri State Plane North
Coordinate System (NAD 83) datum unless otherwise noted.
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2. Description of Ponds

A summary of relevant information associated with each pond is provided below. Additional details can
be found in the Initial Structural Stability Assessment Reports prepared by AECI under separate cover.
Refer to Figure 1, “Project Locus” for the general site location.

2.1 DESCRIPTION OF CELL 001

Cell 001 is a CCR surface impoundment used for settling and temporary wet storage of bottom ash and
boiler slag sluiced from Thomas Hill Units 1 and 2. CCR slurry is pumped from the power plant and
discharges into the southwest corner of Cell 001 through two approximate 14-in. diameter pipes. After
initial settling, water and suspended CCR enter a rectangular concrete decant structure equipped with
60-inch wide concrete stop logs, and flow via a 30-in. diameter concrete outlet pipe to a drainage
channel which discharges into Cell 003.

It is understood that Cell 001 was originally designed by Burn & McDonnell in 1978-1979 and
constructed shortly thereafter. In 2015, AECI constructed a CCR Processing and Containment Pad to
allow continued removal and dewatering of CCR from Cell 001. The processing and containment pad
was designed to allow removal and dewatering of CCR from Cell 001, with free liquids from the dredged
CCR draining back into Cell 001. The construction included a 5-ft high containment berm to prevent CCR
and free liquids from migrating outside the pad. Fill for the processing pad and containment berm
consisted of clayey fill obtained from on-site borrow sources. The clay fill was keyed into the underlying
natural clays, and a 2-ft thick compacted clay liner was placed below the processing and containment
pad.

Cell 001 impoundment has an area of approximately 2.3 acres. Cell 001 embankments are generally 10
ft or less in height, with a crest width generally ranging from 15 to 20 ft. The containment berm defines
the southern edge of the processing and containment pad. Beyond the containment berm, ground
surface slopes downward to Cell 002 with a slope height of up to 30 ft.

2.2 DESCRIPTION OF CELL 003

Cell 003 is a CCR surface impoundment located to the south of the Thomas Hill power plant. Cell 003
was originally designed by Burn & McDonnell in 1978-1979 and constructed shortly thereafter. Itis
understood that Cell 003 was modified in 1984. On the south side, an embankment with 16-ft crest
width separates Cells 003 and Cell 004. The embankment is constructed from clay fill obtained from an
on-site borrow source. The south interior and exterior slopes are typically 3H:1V. In 1984, the current
south embankment was constructed and the original embankment was abandoned and left in place.
The abandoned embankment is submerged at normal pool level.

Cell 003 receives decant water and suspended coal combustion residuals (CCR) from Cell 001 via an
earthen bypass channel which flows from Cell 001 and around Cell 002, discharging into the northwest
corner of Cell 003. In addition, stormwater and non-CCR process water from Cell 002 East flows to Cell
003, discharging from an underwater pipe in the northeast corner of the impoundment. During the
2015 modifications to Cell 002 West, a 15-in. corrugated metal pipe was installed through the
embankment between Cell 002 and 003 to convey water from Cell 002 to Cell 003. This pipe remains
inactive as Cell 002 is maintained in a dry condition to facilitate the ongoing CCR removal from the
impoundment.
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The outlet structure from Cell 003 consists of a rectangular concrete drop inlet tower equipped with
60-in. wide concrete stop logs. Decant water entering the structure flows through a pipe that
penetrates the common embankment between Cell 003 and 004 and discharges underwater into Cell
004. The Cell 003 emergency spillway consists of an 18-ft wide riprap-lined channel which is
approximately 2 ft in depth located across the crest of the south dike. To provide vehicle access across
the riprapped channel, the riprap has been topped off with a layer of crushed stone within the limits of
access road.

Cell 003 is used for wet storage of fly ash, bottom ash, boiler slag and sediments from the coal pile
runoff. Cell 003 is incised on the east and west sides. On the north side, an embankment with 18-ft
crest width separates Cell 003 and Cell 002. Accumulated CCR is periodically dredged from Cell 003,
generally on an approximate 2 to 4-year cycle.

The north interior slope of Cell 003 varies from about 3 Horizontal to 1 Vertical (3H:1V) to 2H:1V, while
the north exterior slope is typically 3H:1V. Cell 003 has a surface area of approximately 13 acres and
total storage capacity of approximately 160 acre-ft.

2.3 DESCRIPTION OF CELL 004

Cell 004 is a CCR surface impoundment located to the south of the Thomas Hill power plant. Cell 004
was originally designed by Burn & McDonnell in 1978-1979 and constructed shortly thereafter. Itis
understood that Cell 004 was modified in the 1980’s.

Cell 004 is the final settling pond and stores decant water from Cell 003 and a limited quantity of CCR
material. The impoundment is surrounded by earthen berms on all sides. Maximum embankment
height is approximately 24 ft based on the ground surface elevation contour lines on Figure 2. Exterior
slopes range from approximately 4H:1V to 5H:1V with some flatter areas. Interior slopes are typically
3H:1V. Crest width varies from approximately 14 to 16 ft.

Cell 004 has a surface area of approximately 12 acres and total storage capacity of approximately 125
acre-feet as stated in the Initial Annual Inspection.

The outlet structure from Cell 004 consists of a rectangular concrete drop inlet tower equipped with
60-in. wide concrete stop logs. Decant water enters the structure and flows through a 48-in. diameter
steel pipe that penetrates the Cell 004 south embankment and discharges from the NPDES-permitted
Outfall #001 into a concrete open channel before discharging into the Middle Fork of the Little Chariton
River.

The Cell 004 emergency spillway consists of an 18-ft wide riprap-lined channel which is approximately 2
ft in depth located across the crest of the south embankment. To provide vehicle access across the
riprapped channel, the riprap has been topped off with a layer of crushed stone within the limits of
access road.
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3. Field Investigation Program
3.1  PREVIOUS EXPLORATIONS AND LABORATORY TESTING PERFORMED BY OTHERS

Several subsurface exploration and laboratory testing programs were previously completed at the site by
others. The approximate locations of the relevant historic subsurface explorations performed by others
are shown on the attached Figure 2. A brief summary of the explorations is provided below and details of
relevant explorations are presented in Table I'. Note that the term “relevant” explorations refers to
explorations from previous investigations by others that were directly used in our safety factor
assessment.

* Three (3) test borings were drilled and one (1) temporary piezometer was installed by
Geotechnology, Inc. (Geotechnology) during the period 7 November 2011 to 8 November 2011
as part of a slope stability and seepage analysis for Cell 001. The test boring logs and laboratory
test results associated with this investigation are included in Appendix A.

e Two (2) test borings were performed by Geotechnology during the period 13 January 2010 to 14
January 2010 as part of a slope stability evaluation of Cell 003. The test boring logs and
laboratory test results associated with this investigation are included in Appendix A

e  Two (2) cone penetrometer soundings were performed by Stratigraphics, Inc. on 3 February
2010 as part of a global stability evaluation of Cell 003. The logs associated with this
investigation are included in Appendix A.

* Two (2) test borings were drilled and one (1) temporary piezometer was installed by
Geotechnology on 8 November 2011 as part of a slope stability and seepage analysis for Cell
004. The test boring logs and laboratory test results associated with this investigation are
included in Appendix A

3.2 CURRENT SUBSURFACE EXPLORATION PROGRAM

A subsurface exploration program was conducted at the project site during the period 19 August 2015 to
27 August 2015 and on 2 August 2016 by Haley & Aldrich. The program consisted of installing six (6)
piezometers. The piezometers were installed by Bulldog Drilling of Dupo, lllinois using an ATV-mounted
drill rig. A Haley & Aldrich representative was present in the field to observe the piezometer installation
activities. The locations of the test borings associated with the piezometers are shown on Figure 2. The
as-drilled locations and elevations of the piezometers were determined in the field by Gredell Resources
Engineering, Inc. (Gredell) of Jefferson City, Missouri by optical survey. The locations and elevations of
the explorations should be considered accurate only to the degree implied by the method used. A
summary of the subsurface explorations is presented in Table Il.

The test borings associated with the piezometers were drilled to depths ranging from 19.4 ft to 34.5 ft
below ground surface. The borings were advanced using hollow stem augers. Standard penetration
tests were not performed, but the auger cuttings were used to evaluate the subsurface soil conditions
encountered.

! Note: A table that does not appear near its citation can be found in a separate table at the end of the report.
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The observation well installation reports are presented in Appendix B. The installation reports and
related information depict subsurface conditions only at the specific locations and at the particular time
designated on the installation reports. Subsurface conditions at other locations may differ from
conditions occurring at the exploration locations. Also the passage of time may result in a change in the
subsurface conditions at these exploration locations.

ALDRICH



4, Subsurface Conditions
41  GEOLOGY

Thomas Hill Energy Center is located within the Dissected Till Plains subprovince of the Central Lowlands
physiographic province and is underlain by recent alluvium and glacial till deposits. These deposits are
underlain regionally by a sequence of bedrock formations ranging in age from Cambrian to Pennsylvanian
(Miller and Vandike, 1997).

Alluvium and glacial till deposits underlying the ponds typically consist of clay, silty clay, silty clay with
trace sand and gravel, and clayey to sandy silt. Siltstone and shale bedrock is present at a depth ranging
from 27 to 36 feet (Geotechnology, 2010, 2012a, 2012b).

4.2 SUBSURFACE CONDITIONS

Descriptions of the soil conditions encountered during the historic subsurface exploration programs
conducted at the site are provided below in order of increasing depth below ground surface. Actual soil
conditions between boring locations may differ from these typical descriptions. Refer to the test boring
logs in Appendix A for specific descriptions of soil samples obtained from the historic borings.

The subsurface conditions identified by the historic CPT soundings do not represent material
classifications based on grain-size distributions, index tests, or visual observation. Rather, the historic
CPT soundings provide an indicator of relative behavior type based on the mechanical characteristics
measured during the soundings. For this reason, the descriptions of subsurface conditions discussed
below are only based on classifications of samples obtained from historic test borings and the results of
historic laboratory testing.

e EMBANKMENT FILL — Below the ground surface at all test boring locations, there is a stratum of
man-placed EMBANKMENT FILL primarily described as lean clay (CL) with varying amounts of
silt, sand, and gravel. This stratum was fully penetrated by all borings. The thickness of this
stratum ranged from approximately 3 to 20 ft. The consistency of fine grained soils encountered
in this stratum ranged from soft to stiff, but was generally medium stiff.

® (LAY - Below the EMBANKMENT FILL, there is a stratum of natural soil primarily described as fat
CLAY (CH) and lean CLAY (CL) with varying amounts silt, sand and gravel. This stratum was
encountered in all borings. Where encountered, this stratum was fully penetrated in borings B-
1, B-2, B-3 and C-1. Where encountered, the thickness of this stratum ranged from 8.5 to 17 ft.
The consistency of fine grained soils encountered in this stratum ranged from soft to very stiff
but was generally medium stiff to stiff.

e  WEATHERED BEDROCK — Below the CLAY in borings B-4, B-5, and C-2, there is a stratum natural
material described as WEATHERED BEDROCK. Where encountered, this stratum was not fully
penetrated in any of the test borings. It should be noted that boring B-2 encountered auger
refusal at 16 ft below ground surface and refusal was assumed to occur due to encountering
bedrock (Geotechnology, 2012a).
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4.3 GROUNDWATER CONDITIONS

Water levels at the site discussed herein are based on the water levels encountered in historic test
borings, historic piezometers, and recent piezometers installed by Haley & Aldrich in 2015 and 2016.
Measured water levels in the historic test borings are summarized in Table | and measured water levels
in historic and current piezometers are summarized in Table IV. A brief summary of measured water
levels is provided below.

e At Cell 001, measured water levels in the historic test borings ranged from 5.5 ft to 9.3 ft below
ground surface. In temporary piezometer P-1, measured water levels ranged from 9.3 ft to 9.4 ft
below ground surface.

e At Cell 003, measured water levels at piezometer TPZ-3 ranged from 4.6 ft to 6.8 ft below
ground surface.

® At Cell 004, measured water levels in the historic test borings ranged from 9.7 ft to 15.0 ft below
ground surface. In the temporary and recent piezometers, measured water levels ranged from
1.1 ft to 19.6 ft below ground surface.

Water level readings have been made in the subsurface explorations and piezometers at times and
under conditions discussed herein. However, it must be noted that fluctuations in the level of the water
may occur due to variations in power plant sluicing activities, season, rainfall, temperature, dewatering
activities, and other factors not evident at the time measurements were made and reported herein.
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5. Safety Factor Assessment

As mentioned previously, the purpose of this study was to perform the initial safety factor assessment in
accordance with Section §257.73(e)(1) of the CCR Rule. As required by the CCR Rule, the initial safety
factor assessment is performed for a CCR unit to determine calculated factors of safety for each CCR unit
relative to the minimum prescribed safety factors for the critical cross section of the embankment. The
minimum required safety factors are defined as follows:

® The calculated static factor of safety under the long-term, maximum storage pool loading
conditions must equal or exceed 1.50.

* The calculated static factor of safety under the maximum surcharge pool loading condition must
equal or exceed 1.40.

* The calculated seismic factor of safety must equal or exceed 1.00.

* For dikes constructed of soils that have susceptibility to liquefaction, the calculated liquefaction
factor of safety must equal or exceed 1.20.

Stability analyses have been performed in general conformance with the principles and methodologies
described in the USACE Slope Stability Manual (U.S. Army Corps of Engineers, 2003). Conventional static
and seismic stability analyses of the impoundment embankments were performed for rotational failures
using limit equilibrium methods. Limit equilibrium methods compare forces, moments, and stresses
which cause instability of the mass of the embankment to those which resist that instability. The
principle of the limit equilibrium method is to assume that if the slope under consideration were
about to fail, or at the structural limit of failure, then one must determine the resulting shear stresses
along the expected failure surface. These determined shear stresses are then compared with the shear
strength of the soils along the expected failure surface to determine the safety factor. The details of
the analyses performed for the impoundments are presented in the following sections of this report.

5.1 DESIGN WATER LEVELS

In accordance with the CCR Rule, the water retained in an impoundment must be modeled at the
maximum storage pool level for the static drained and seismic undrained analyses. The maximum
surcharge pool level must be used to model the ponded water for the static undrained analyses. A
summary of the maximum storage pool and surcharge pool water levels at each impoundment are
provided below.

Maximum Maximum Available
Location Crest Storage Pool Level Surcharge Pool Level Freeboard
Cell 001 El. 744 El. 739 El. 744 5 ft.
Cell 003 El. 718 El. 710 El. 715 8 ft.
Cell 004 El. 706 El. 700 El. 703 6 ft.

The elevation of the phreatic surface within the embankments and at the toe of slope were estimated
based on conditions encountered in nearby subsurface explorations and observation wells. Additionally,
there is no current evidence of seepage emanating from the exterior slopes of the embankments,
suggesting that the phreatic surface is contained within and/or below the embankments.

Given the prescribed impoundment pool levels and the observed static groundwater levels discussed
above, a seepage analysis was performed to determine the piezometric head between the upstream
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slope of the impoundment embankments and the downstream toe of the embankments. The computer
software program, Slide 6.029, developed by RocScience, Inc., was used to perform the seepage
analyses. Permeability values for each material layer were estimated from typical published values
based on material description and correlations to grain size. During the course of the seepage analyses,
minor adjustments were made to the permeability values and isotropic permeability ratios to best
model the conditions observed in the field. Results from the seepage analysis provided pore pressure
values within the seepage model that were then imported into the slope stability model.

The seepage models suggest that much of the seepage emanating from the impoundments is moving
downward into the more permeable foundation soils and establishing a groundwater table several feet
below ground surface rather than moving laterally through the embankments and discharging from the
downstream slope. The phreatic surfaces used in the slope stability models are shown on the slope
stability graphical output included in Appendix C.

5.2 MATERIAL PROPERTIES

The material properties used in our analyses have been evaluated using the results of the historic
analyses performed by Geotechnology, historic subsurface explorations, and historic laboratory testing.
In cases where subsurface explorations, laboratory test data, and historic properties did not exist for
certain materials, properties were estimated based on typical values developed from Haley & Aldrich’s
experience with similar materials as indicated below.

e Bottom Ash/Boiler Slag/Fly Ash — typical values.
e (Clay Liner — typical values

Refer to Table V for a summary of material properties and Appendix C for additional details of soil
property characterization.

TABLE V
MATERIAL PROPERTIES
. Unit . Friction Vertical Minimum
Material chraets”tal: Weight Co(h(-;il)on Angle (S:f) Stress | Shear Strength
& (pcf) p (degrees) | P Ratio (psf)
Bottom Ash/Boiler S| Drained 90 0 30 - - -
ottom Ash/Boiler Sla
g Undrained 90 750 0 - - -
Fly Ash/Bottom Ash/Boiler S Drained %0 0 30 - - -
sh/Bottom Ash/Boiler Sla
Y & Undrained 90 750 0 - - -
Embankment Fill and Drained 125 200 25 - - -
Embankment Fill (2015) Undrained 125 -- -- -- 0.360 600
Drained 120 125 26 - - -
Clay
Undrained 120 - -- - 0.253 800
Clav Li Drained 125 0 28 - - -
ay Liner
Y Undrained 125 -- -- 1,300 -- -
Drained 130 0 38 - - -
Weathered Bedrock
Undrained 130 0 38 - - -
9
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5.3 DESIGN SEISMIC EVENT

In accordance with Section §257.53 of the CCR Rule, the seismic safety factor is defined as the factor
of safety determined under earthquake conditions using the peak ground acceleration for a seismic
event with a 2% probability of exceedance in 50 years (2,500-year return period). The gridded hazard
map data associated with the latest USGS National Seismic Hazard maps developed in 2014 indicates
that the bedrock peak ground acceleration (PGA) at the site for the 2,500-year earthquake event is
0.057g, with the greatest contribution to the hazard coming from an earthquake with a modal
magnitude of 7.7 as indicated on the deaggregation chart included in Appendix C. The bedrock PGA
value was adjusted by the USGS site coefficient, Fpea, of 1.6 for Site Class D to determine the peak free
field ground acceleration, kmax, of 0.091g. Note that the value of kmax corresponds to the peak ground
acceleration at the base of the impoundment embankment.

54 LIQUEFACTION POTENTIAL EVALUATION

During strong earthquake shaking, loose, saturated cohesionless soil deposits may experience a sudden
loss of strength and stiffness, sometimes resulting in loss of bearing capacity, large permanent lateral
displacements, and/or seismic settlement of the ground. This phenomenon is called soil liquefaction. In
accordance with the requirements of §257.73(e)(1), evaluations have been performed to assess the
potential for liquefaction of the soils used to construct the impoundment embankments.

A variety of screening techniques exist to distinguish sites that are clearly safe with respect to
liquefaction from those sites that require more detailed study. One of the most commonly used
screening techniques used to make this assessment is the evaluation of fines content and plasticity
index. In general, soils having greater than 15 percent (by weight) finer than 0.005 mm, a liquid limit
greater than 35 percent, and an in-situ water content less than 90 percent of the liquid limit generally
do not liquefy (Seed and Idriss, 1982).

The results of the historic subsurface explorations performed at the site indicate that the majority of
soils used to construct the impoundment embankments consist of lean CLAY and fat CLAY with varying
amounts of sand. Generally, these materials are not considered to be liquefiable. However, since
limited laboratory sieve analyses were performed during the historic investigations, we performed
liguefaction triggering analyses using the historic test boring data to determine if the soils were
susceptible to liquefaction. Details of the liquefaction triggering analysis are included in Appendix C and
indicate that the materials used to construct the embankments at Cells 001, 003, and 004 have factors
of safety against liquefaction triggering that are greater than 1.2, and are not susceptible to liquefaction.

5.5 STABILITY ANALYSIS
5.5.1 Methodology for Analyses

The computer software program Slide 6.029 was used to evaluate the static and seismic stability of the
impoundment embankments. Analyses were performed to evaluate static drained (long-term) and
undrained (short-term) strength conditions for circular and translational (block) failures using Spencer’s
method of slices. Spencer’s method of slices was selected because it fully satisfies the requirements of
force and moment equilibrium (limit equilibrium method). Translational failures were analyzed where
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subsurface conditions included a relatively weak foundation layer underlain by a relatively strong
foundation layer (DeHavilland, 2004).

Seismic stability was evaluated using pseudo-static analyses. Pseudo-static analyses model the seismic
shaking as a “permanent” body force that is added to the force-body diagram of a conventional static
limit-equilibrium analysis; typically, only the horizontal component of earthquake shaking is modeled
because the effects of vertical forces tend to average out to near zero (Jibson, 2011). This is a traditional
approach for evaluating the stability of a slope during earthquake shaking and provides a simplified
safety factor analysis for one earthquake pulse. A 20 percent reduction in material strength was
incorporated in the pseudo-static analyses to represent the approximate threshold between large and
small strains induced by cyclic loading (Duncan, 2014). A safety factor greater than or equal to one (FS 2
1.0) indicates a slope is stable and a safety factor below one (FS < 1.0) indicates that the slope is
unstable.

5.5.2 Pseudo-static Coefficient
The pseudo-static coefficient, ks, used in our seismic analyses was calculated using the equation below,

which uses the peak free field acceleration discussed above and a reduction factor of 0.50 (Hynes-Griffin
and Franklin, 1984).

0.091g 0.05

k
ks = 0.50 x “g“'”‘ =0.50 x

5.5.3 Results of Stability Evaluation

The critical cross section is defined as that which is anticipated to be most susceptible to failure amongst
all cross sections. To identify the critical cross section at our project site, we examined the following
conditions at several cross section locations at each impoundment:
a. the geometry of the upstream and downstream embankment slopes;
phreatic surface levels within and below the cross sections;
subsurface soil conditions;
presence or lack of surcharge loads behind the crest of the embankments; and
presence or lack of reinforcing measures in front of the embankments.

m oo o

Examination of the conditions noted above resulted in the identification of one critical cross section at
each impoundment. The locations of the critical cross sections are shown on Figure 2. The results of our
analyses are presented below in Table VI and are shown on the Slide output files included in Appendix C.

As shown below, the static safety factors are above the minimum required values for the critical cross
sections. Similarly, the pseudo-static analyses for the analyzed sections indicate an acceptable seismic
safety factor.

11
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TABLE VI
SUMMARY OF STATIC AND SEISMIC STABILITY EVALUATIONS
) Safety Factor
Impoundment S Condition? EGUGIELS el R:Z;J;’EEd Rotational Block
P Section Event Strength y Failure Failure
Factor Surface Surface
. Drained 1.50 1.89 2.18
, Static - -
Cell 001 1A-1A Undrained 1.40 1.89 2.07
Seismic 2,500-year Undrained? 1.00 1.33 1.42
. Drained 1.50 1.62 2.05
, Static - -
Cell 003 3A-3A Undrained 1.40 1.86 2.05
Seismic 2,500-year Undrained? 1.00 1.27 1.39
. Drained 1.50 1.93 2.00
, Static - -
Cell 004 4A-AA Undrained 1.40 1.80 1.72
Seismic 2,500-year Undrained? 1.00 1.21 1.10

1. Refer to Table V for material properties.
2. Soil strengths have been reduced by 20 percent for seismic analyses.

5.6

CONCLUSIONS

The analyses associated with the safety factor assessment have been performed in accordance with the
requirement of Section §257.73(e) of the CCR Rule. A summary of our conclusions as they relate to the
rule requirements are provided below.

§257.73(e)(1)(i) - The calculated static factor of safety under the long-term, maximum storage
pool loading conditions must equal or exceed 1.50.

As shown in Table VI, the static safety factors for the long-term (drained) maximum storage pool
condition are above the minimum required value for the critical section analyzed. Accordingly,
this requirement has been met.

§257.73(e)(1)(ii) - The calculated static factor of safety under the maximum surcharge pool
loading condition must equal or exceed 1.40.

As shown in Table VI, the static safety factors for the maximum surcharge pool loading condition
(undrained) are above the minimum required value for the critical section analyzed. Accordingly,
this requirement has been met.

§257.73(e)(1)(iii) - The calculated seismic factor of safety must equal or exceed 1.00.

As shown in Table VI, the calculated seismic safety factor is above the minimum required value
for the critical section analyzed. Accordingly, this requirement has been met.

§257.73(e)(1)(iv) - For dikes constructed of soils that have susceptibility to liquefaction, the
calculated liquefaction factor of safety must equal or exceed 1.20.

12
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The results of the subsurface investigations and liquefaction triggering evaluation indicate that
the material used to construct the impoundment embankments are not susceptible to
liguefaction. Accordingly, this requirement has been met.
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6. Certification

Based on our review of the information provided to us by AECI and the results of our field investigations
and analyses, it is our opinion that the calculated factors of safety for the critical cross section of the
impoundment embankments meet the minimum factors of safety specified in §257.73(e)(1)(i) through
(iv) of the EPA’s CCR Rule.

Certification Statement — Cell 001

| certify that the Initial Safety Factor Assessment for Cell 001 at the Thomas Hill Energy Center meets the
requirements of §257.73(e) of the EPA’s CCR Rule.

X2/

Certifying Engineer

Signed:

Print Name: Steven F. Putrich
Missouri License No.: 2014035813
Title:  Project Principal
Company:  Haley & Aldrich, Inc.

Professional Engineer’s Seal:

Certification Statement — Cell 003

| certify that the Initial Safety Factor Assessment for Cell 003 at the Thomas Hill Energy Center meets the
requirements of §257.73(e) of the EPA’s CCR Rule.

X/

Certifying Engineer

Signed:

Print Name:  Steven F. Putrich
Missouri License No.: 2014035813
Title:  Project Principal
Company:  Haley & Aldrich, Inc.

Professional Engineer’s Seal:

SS1oNAV

[
P3 W
XTI



Certification Statement — Cell 004

| certify that the Initial Safety Factor Assessment for Cell 004 at the Thomas Hill Energy Center meets the
requirements of §257.73(e) of the EPA’s CCR Rule.

XK I

Certifying Engineer

Signed:

Print Name: Steven F. Putrich
Missouri License No.: 2014035813

Title:  Project Principal
Company:  Haley & Aldrich, Inc.

Professional Engineer’s Seal:

s HRtBRicH
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TABLE |

SUMMARY OF RELEVANT HISTORIC SUBSURFACE EXPLORATIONS
ASSOCIATED ELECTRIC COOPERATIVE, INC.

THOMAS HILL ENERGY CENTER

CLIFTON HILL, MISSOURI

PAGE1O0OF1

G d 3
Exploration ' roun , Total. Water
Deslanation’ Performed By Year Drilled Surface El. Exploration Depth Below
esignation
¢ (ft) Depth (ft) Ground Surface

TEST BORINGS

B-1 Geotechnology, Inc. 2011 750.0 20.0 9.3

B-2 Geotechnology, Inc. 2011 745.0 16.0 5.5

B-3 Geotechnology, Inc. 2011 757.0 20.0 Not Encountered
B-4 Geotechnology, Inc. 2011 711.0 34.3 9.7

B-5 Geotechnology, Inc. 2011 697.0 29.7 15.0

C-1 Geotechnology, Inc. 2010 735.0 50.0 Not Measured
C-2 Geotechnology, Inc. 2010 725.0 37.2 Not Encountered

CONE PENETROMETER SOUNDINGS
CCco1l Stratigraphics, Inc. 2010 728.4 49.8 Unknown
CC02 Stratigraphics, Inc. 2010 717.9 52.5 Unknown
TEMPORARY PIEZOMETERS

P-1 Geotechnology, Inc. 2011 750.0 10.5 See Table IV
P-2 Geotechnology, Inc. 2011 710.0 23.0 See Table IV

Notes:

1) Technical monitoring of historic subsurface explorations was performed by others.

2) The elevation data are provided in feet and the vetical datum is unknown. Ground surface elevations of historic test borings
were taken from boring logs prepared by Geotechnology, Inc. Ground surface elevations of historic cone penetrometer
soundings and piezometers were determined by linear interpolation between ground surface contour lines shown on Figure 2.

3) Groundwater level readings have been made in the explorations at times and under conditions discussed herein. However it
must be noted that fluctuations in the level of the groundwater may occur due to variations in season, plant sluicing activities,

rainfall, temperature, and other factors not evident at the time measurements were made and reported.

HALEY & ALDRICH, INC.

Printed: 14 October 2016

\\Was\common\Projects\40616\-XXX TH SF Assessment\Deliverables\SFA Report\Tables\[2016_1014-AECI TH Geotech Summary Tables_F.xIsx]Table I - Hist.




TABLE I PAGE 1 OF 1
SUMMARY OF CURRENT SUBSURFACE EXPLORATIONS

ASSOCIATED ELECTRIC COOPERATIVE, INC.

THOMAS HILL ENERGY CENTER

CLIFTON HILL, MISSOURI

G d
Exploration roun , , , Total. Water
Designation’ Surface El. Northing Easting Exploration Depth Below
i (ft) Depth (ft) Ground Surface

PIEZOMETERS

TPZ-3 730.7 1351172.00 460709.39 28.5 See Table IV
TPZ-9 714.4 1350109.76 461128.86 18.0 See Table IV
TPZ-10 702.7 1350264.13 459992.76 24.5 See Table IV
TPZ-11 704.7 1349882.31 460851.28 19.4 See Table IV
TPZ-12 689.0 1349532.33 460183.30 33.9 See Table IV
TPZ-14 681.5 1349757.46 459870.66 34.5 See Table IV

Notes:

1) Technical monitoring of piezometers installed during the period 19 August 2015 through 2 August 2016 was performed by
Haley & Aldrich, Inc.

2) As drilled locations and ground surface elevations of piezometers were determined in the field by Gredell Engineering
Resources Inc. of Jefferson City, Missouri by optical survey. The coordinates are provided in units of feet, relative to the Missouri
State Plane North Coordinate System (NAD27). The elevation data are provided in feet above sea level, relative to NAVD29.

HALEY & ALDRICH, INC. Printed: 14 October 2016
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TABLE IlI PAGE10OF1
SUMMARY OF HISTORIC LABORATORY TEST RESULTS

ASSOCIATED ELECTRIC COOPERATIVE, INC.

THOMAS HILL ENERGY CENTER

CLIFTON HILL, MISSOURI

Tube Density Unconfined Compression CU Triaxial
. Sample . Moisture -
B.orlng. Pond sample Number Depth USCS Material Gt LL PL Pl Average Average Moisture Undrained . ‘
Designation Symbol Type/Stratum . Total Shear c ()
) (%) Cz/ln(:::;j?;) Density Co(r;/t()ant Strength (psf) (degrees)
’ (pcf) : (psf)
- HISTORICTESTINGBYGEOTECHNOLOGY, INC INFEBRUARY2012 ]
B-1 1 ST2 3.0-5.0 CL EMBANKMENT FILL 17 128.7
B-1 1 ST2 3.0-5.0 CL EMBANKMENT FILL 17 127.7 600 23
B-1 1 ST3 5.0-7.00 CL EMBANKMENT FILL 50 17 33 16 133.4
B-2 1 ST4 7.0-9.0 CH CLAY 24 124.0
B-2 1 ST4 7.0-9.0 CH CLAY 65 20 45 24 122.8 500 27
B-2 1 ST4 7.0-9.0 CH CLAY 23 100.0
B-2 1 ST5 9.0-11.0 CH CLAY 20 129.6 20 1600
B-3 1 SS1 1.0-2.5 CL EMBANKMENT FILL 34 92 27 65
B-3 1 SS3 6.0-7.5 CH CLAY 21 60 20 40
B-3 1 SS5 13.5-15.0 CL CLAY 17 36 16 20
- O HISTORICTESTINGBYGEOTECHNOLOGY, INC INFEBRUARY202 ]
B-4 4 SS3 6.0-7.5 CH EMBANKMENT FILL 29 72 23 49
B-4 4 ST5 11.0-13.0 CH EMBANKMENT FILL 30 120.9
B-4 4 ST6 13.0-15.0 CH CLAY 27 116.8 400 26
B-4 4 ST7 16.0-18.0 CH CLAY 58 20 38 30 118.3 400 26
B-5 4 ST3 6.0-8.0 CL EMBANKMENT FILL 25 122.5 1000
B-5 4 ST4 8.0-10.0 CL EMBANKMENT FILL 30 118.3 400 26
B-5 4 SS6 13.5-15.0 CL CLAY 25 44 18 26
- OO OO O HISTORICTESTINGBYGEOTECHNOLOGY,INCINAPRL2010 ]
C-1 2 SS3 6.0-7.5 CH EMBANKMENT FILL 24 52 28 24
C-1 2 SS4 8.5-10.0 CH EMBANKMENT FILL 23
C-1 2 ST5 11.0-13.0 CH CLAY 14
C-1 2 ST6 13.5-15.5 CH CLAY 51 25 26 30 126.1 0 26
C-1 2 ST6 13.5-15.5 CH CLAY 22 120.8
C-1 2 SS10 33.5-35.0 CL CLAY 24 44 18 26
C-2 3 SS3 6.0-7.5 CL EMBANKMENT FILL 27 45 17 28
C-2 3 ST7 18.0-20.0 CH EMBANKMENT FILL 24 124.0
C-2 3 ST8 20.0-22.0 CH CLAY 62 23 39 0 25
C-2 3 SS10 28.5-30.0 CH CLAY 25 52 20 32
HALEY & ALDRICH, INC. Printed: 14 October 2016
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TABLE IV

SUMMARY OF GROUNDWATER LEVEL MEASUREMENTS
ASSOCIATED ELECTRIC COOPERATIVE, INC.
THOMAS HILL ENERGY CENTER

CLIFTON HILL, MISSOURI

Page 1 of 1

Observation Well |Top of Casing Elevation Well Depth to Water? Groundwater
i ) a0 Depth Measurement Date Elevation Well Installation Notes
Designation (ft) (ft)
(ft) (ft)
TPZ-3 733.2 28.5 8/28/2015 7.1 726.1 Well installed 8/26/15 by Bulldog Drilling.
9/16/2015 8.6 724.6
9/30/2015 9.3 723.9
8/2 to 8/3/16 8.0 725.2
TPZ-9 716.9 18.0 8/28/2015 3.6 713.2 Well installed 8/24/15 by Bulldog Drilling.
9/16/2015 3.9 713.0
9/30/2015 4.0 712.9
8/2 to 8/3/16 3.6 713.2
TPZ-10 705.2 24.5 8/28/2015 9.5 695.7 Well installed 8/25/15 by Bulldog Drilling.
9/16/2015 10.6 694.6
9/30/2015 14.1 691.1
8/2 to 8/3/16 9.8 695.4
TPZ-11 707.2 19.4 8/28/2015 5.8 701.4 Well installed 8/27/15 by Bulldog Drilling.
9/16/2015 5.6 701.6
9/30/2015 6.7 700.5
8/2 to 8/3/16 5.0 702.3
TPZ-12 691.5 33.9 8/28/2015 3.8 687.7 Well installed 8/19/15 by Bulldog Drilling.
9/16/2015 4.5 687.1
9/30/2015 5.0 686.5
8/2 to 8/3/16 4.4 687.1
TPZ-14 683.7 34.5 8/2to 8/3/16 6.2 677.6 Well installed 8/2/16 by Bulldog Drilling.
P-1 750.0 10.5 11/7/2011 9.4 740.6 Well installed on 11/7/11 by Geotechnology, Inc.
11/9/2011 9.3 740.8
P-2 712.7 23.0 11/8/2011 22.1 690.6 Well installed 11/8/11 by Geotechnology, Inc.
11/9/2011 12.4 700.3
Notes:

1) Top of casing elevations of piezometers installed by Bulldog Drilling were determined in the field by Gredell Engineering Resources, Inc. of Jefferson City, Missouri by optical survey, and the elevation
data provided are in feet above sea level relative to NGVD29. Top of casing elevations of piezometers installed by Geotechnology, Inc. were taken from boring logs provided by Geotechnology, Inc. and
the elevation datum is unknown.

2) Groundwater level readings have been made in the wells at times and under conditions discussed herein. However it must be noted that fluctuations in the level of the groundwater may occur due to
variations in season, rainfall, plant sluicing activities, temperature, and other factors not evident at the time measurements were made and reported.

HALEY & ALDRICH, INC.

\\Was\common\Projects\40616\-XXX TH SF Assessment\Deliverables\SFA Report\Tables\[2016_1014-AECI TH Geotech Summary Tables_F.xIsx]Table IV

Printed: 14 October 2016




FIGURES



40616_000_1_LOCUS.PDF

MAP SOURCE: ESRI

SITE COORDINATES: 39°32'42"N, 92°38'14"W

SITE

ASSOCIATED ELECTRIC COOPERATIVE, INC.

THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

PROJECT LOCUS

APPROXIMATE SCALE: 1IN = 2000 FT
OCTOBER 2016

FIGURE 1




Printed: 10/17/2016 11:45 AM  Layout: FIG 2

G:\40616_AECI-CCR ELG MANAGEMENT SUPPORT\CAD-TH\FIGURES\SUBSURFACE EXPLORATION LOCATION PLAN.DWG

LUCIDO, SAM

s N N ANTEIEERC A L Y AL P . . N IO L . .
i AN ZZN Y, A R SN B
7N Z gL 7 WL TR S S
Ny = TONNN =y 7 S AR et , LEGEND
1/ R RN NRR -

SN W

D

N

X
N B-1 (P-1) DESIGNATION, LOCATION AND GROUND SURFACE ELEVATION OF TEST
BORINGS PERFORMED BY GEOTECHNOLOGY, INC. OF ST. LOUIS, MISSOURI
EL. 750 DURING THE PERIOD NOVEMBER 7 TO NOVEMBER 8, 2011. A "P" DESIGNATION
INDICATES TEMPORARY PIEZOMETER WAS INSTALLED IMMEDIATELY ADJACENT
TO CORRESPONDING TEST BORING.
CC-1 A DESIGNATION AND APPROXIMATE LOCATION OF CONE PENETROMETER
SOUNDING PERFORMED BY STRATIGRAPHIC, INC. OF PROPHETSTOWN,
ILLINOIS ON FEBRUARY 3, 2010.
C-1 DESIGNATION AND APPROXIMATE LOCATION OF TEST BORINGS PERFORMED
EL. 735 BY GEOTECHNOLOGY, INC. OF ST. LOUIS, MISSOURI DURING THE PERIOD
JANUARY 13 TO 14, 2010.
TPZ-1 DESIGNATION, LOCATION, AND GROUND SURFACE ELEVATION OF
EL. 750.5 PIEZOMETERS INSTALLED BY BULLDOG DRILLING OF DUPO, ILLINOIS DURING
. . THE PERIOD OF AUGUST 19, 2015 TO AUGUST 27, 2015 AND AUGUST 2, 2016

TO AUGUST 3, 2016.

SLOPE STABILITY CROSS-SECTION

NOTES

1. AERIAL SURVEY USED TO DEVELOP TOPOGRAPHY WAS PERFORMED BY PICTOMETRY
INTERNATIONAL CORP. OF ROCHESTER, NEW YORK BETWEEN FEBRUARY 29,2016 AND
APRIL 11, 2016.
- HORIZONTAL CONTROL IS MISSOURI STATE PLANE NORTH COORDINATE SYSTEM (NAD 83).

- ELEVATIONS IN THIS DRAWING ARE SHOWN IN FEET. THE VERTICAL DATUM FOR GROUND
SURFACE ELEVATION CONTOUR LINES IS NGVD 29.

2. AS DRILLED LOCATIONS AND GROUND SURFACE ELEVATIONS OF PIEZOMETERS INSTALLED
BY BULLDOG DRILLING WERE SURVEYED BY GREDELL RESOURCES ENGINEERING, INC. OF
JEFFERSON CITY, MISSOURI BY OPTICAL SURVEY.

3. AS-DRILLED LOCATIONS OF TEST BORINGS PERFORMED BY GEOTECHNOLOGY, INC. AND
CONE PENETROMETER SOUNDINGS PERFORMED BY STRATIGRAPHICS, INC. HAVE BEEN
APPROXIMATED. GROUND SURFACE ELEVATIONS OF TEST BORINGS PERFORMED BY
GEOTECHNOLOGY, INC. ARE FROM BORING LOGS PREPARED BY GEOTECHNOLOGY, INC.

4.  TECHNICAL MONITORING OF PIEZOMETERS INSTALLED BY BULLDOG DRILLING WAS
PERFORMED BY HALEY & ALDRICH.

N

=
S L=
DY e
Y e

~ a7

CELL002
(INACTIVE) ¢

NN
o
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APPENDIX A

Historic Test Boring Logs and Laboratory Test Results



NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

AND THE TRANSITION MAY BE GRADUAL. GRAPHIC LOG FOR ILLUSTRATION PURPOSES ONLY

LOG OF BORING 2002 WL J011309.02 - AECI B1-3.GPJ 00 CLONE ME.GPJ 12/15/11

750 T = a SHEAR STRENGTH, tsf
. . . 3]
Surface Elevation: _f2¥Y | Completion Date; _ 111111 o Sgg A -UU2 O-QuR 0-sv
o |x35%
Datum _ms! 9 905 @ 055 1|.0 165 2'.0 2‘.5
Q1w 5 T STANDARD PENETRATION RESISTANCE
228 = 4 N-VALUE (BLOWS PER FOOT)
=0m < (ASTM D 1586)
o R o
i TERIAL |58y
L DESCRIPTION OF MA SER WATER CONTENT, %
az (7K PLI @ | L
o o 1|0 20 3‘0 40 50
FILL: tan clay with sand, gravel, andslag &4 [ oo e
2-3-5 | 881 & @ (| LIl oo
110 |sT2| - - i@ |l il
] Mo |sT2) ;i $
15 |ST3) - e -
s B P S R BT SERERE EERRREEE
L 10— ™ black slag layer )
Stiff, brown and gray CLAY, trace sand and grave! - CH 7 N
(TiLL) / R I I
/1»6—7 SS5| Tl A @ DD
— 15+ / ...........................
A A S E
Stiff, orange to green, shaley CLAY-CH — Eggged L b Lo
2 345 |SSS| LA
— 20 Boring terminated at 20 feet. 11 o e
— 25 P
— 30 P
o b e

ENCOUNTERED AT 9.5 FEET ¥
AT 9.25 FEET AFTER 48 HOURS ¥

GROUNDWATER DATA DRILLING DATA

___AUGER 3 3/4" HOLLOW STEM
WASHBORING FROM __ FEET
PH DRILLER _EED LOGGER

CME 55TRK_DRILL RIG
HAMMER TYPE Auto

REMARKS: Wlulti-point consolidated-undrained triaxial compression test
conducted on ST2 and ST3.

Drawn by: KA

Checked by: Mﬁ,

App'vd. by: MR,

Date: 11/16/11

Date:}2 /14 / {4

Date:  yefi5hi

GEOTECHNOLOGY=

FROM THE GROUND UP

Slag Dewatering Basin
Thomas Hill Energy Center

LOG OF BORING: B-1

Project No. J011309.02




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

AND THE TRANSITION MAY BE GRADUAL. GRAPHIC LOG FOR ILLUSTRATION PURPOSES ONLY.

LOG OF BORING 2002 WL J011309.02 - AECI B1-3.GPJ 00 CLONE ME.GPJ 12/12/11

= o SHEAR STRENGTH, tsf
Surface Elevation: _745_ | Completion Date; __11/8/11 @Q% A -UUR O-Que 0-sv
(O] =Z5
[ RN s s |
Datum _msl = oo | @ 05 10 15 20 28
Q| oo 8 5 STANDARD PENETRATION RESISTANCE
I |328]| s A N-VALUE (BLOWS PER FOOT)
=09 | = (ASTM D 1586)
L 5| Zax | ®
w g |3
& DESCRIPTION OF MATERIAL Shu WATER CONTENT, %
oz o O PLI & {LL
o o 1'0 20 3[0 40 5'0
FiLL: tan clay with gravelandslag 888 L ..o oo oo
1-2-4 |SS1| . 4 @
1-2-3 [SS2) [ A Il Tl
— 57 R I e
SLE] I b S I
Siiff, brown and gray CLAY, trace sand and gravel - (CH) 7 ...........................
(TILL) 100 | | - e e e e 4 .............. 65
L il N I - I >
/ 100 pomed o oo oo
- - / R e
Medium stiff, orange and green, shaley CLAY - CH ”ég e
1-2-5 |SS6| A LTl ol e
-15— W L e e
Auger refusal at 16 feet. B0/3° ASS74 - - - ... .LifooTiiilld gl
— 20— —
— 25— e
— 30 o
— 35 —

GROUNDWATER DATA

ENCOUNTERED AT 5.5 FEET ¥

conducted on ST4.

DRILLING DATA

___AUGER _33/4" HOLLOW STEM

WASHBORING FROM ___ FEET
PH DRILLER _EED LOGGER
CME 55TRK_DRILL RIG
HAMMER TYPE Auto

REMARKS: Multi-point consolidated-undrained triaxial compression test

Drawn by: KA

Checked by: [¥¥4

App'vd. by: V]

Date: 11/16/11

Date: §2./p2/¢

Date: tzhizlil

= GEOTECHNOLOGY=

3

ROM THE GRODND UP

Slag Dewatering Basin
Thomas Hill Energy Center

LLOG OF BORING: B-2

Project No. J011309.02




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

AND THE TRANSITION MAY BE GRADUAL. GRAPHIC LOG FOR ILLUSTRATION PURPOSES ONLY.

LOG OF BORING 2002 WL J011309.02 - AECI B1-3.GPJ 00 CLONE ME.GPJ 12/12/11

GROUNDWATER DATA

X FREE WATER NOT
ENCOUNTERED DURING DRILLING

REMARKS:

DRILLING DATA

__AUGER 33/4" HOLLOW STEM
WASHBORING FROM ___ FEET
PH DRILLER _EED LOGGER

CME 55TRK_ DRILL RIG
HAMMER TYPE Auto

757 118111 = o SHEAR STRENGTH, tsf
Lo . . o
Surface Elevation: _f3{ | Completion Date: ___11/8/ 1} o Egg A -UU2 O-QuR 0-sv
o1 x3%
Datum _ms! = 985 i 05 10 1S 2,0 29
Q! 5 a STANDARD PENETRATION RESISTANCE
13231 = A N-VALUE (BLOWS PER FOOT)
- =FOm | < (ASTM D 1588)
£l : g |3382 |
& u ESCR!PT'ON OF MATERIAL >_E$ WATER CONTENT, %
0z xno PLE @ {LL
o o 1!0 20 3‘0 40 5‘0
FILL: blackish-brown clay with sand, gravel, andslag ~ KBXXXY | |« - oo o e
"""" 92
1-2-3 | SS1 e an
Stiff, orange-brown to brown and gray CLAY, trace sand and f/ L
gravel - (CH) (TILL) 156 lss2l - a @
. / .........
7 w
%1-3-7 $S3
%3-4-7 S84 S
— 10— / _________
//. SR
Stiff, brown and gray to tan, siity CLAY, trace sand and gravel 7127 1 N O e
-(CL(TILL) R
1-5-6 | SS5 L
T 15_ ...........................
tan ANy 4-56 |SS6| 0l A @| oyl l il
— 20 5o : ,.142
oring terminated at20feet. | | 1 | o e
— 25 e AP
— 30 T
— 351 —
Drawn by: KA Checked by: N:f App'vd. by M

Date: 11/16/11

Date: | 2/12//1

Date: \’Lh?)l !

= BEOTECHNOLOGYE

F

ROM THE GROUKD UP

Slag Dewatering Basin
Thomas Hill Energy Center

LOG OF BORING: B-3

Project No. J011309.02




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES
AND THE TRANSITION MAY BE GRADUAL. GRAPHIC LOG FOR ILLUSTRATION PURPOSES ONLY.

Surfa

11/8/11

ce Elevation: _711_ Completion Date:

Datum _Msl_

DEPTH
IN FEET

GRAPHIC LOG

DESCRIPTION OF MATERIAL

DRY UNIT WEIGHT (pcf)
SPT BLOW COUNTS
CORE RECOVERY/RQD

SAMPLES

A-UuR
0,5

1.0
i

HEAR STRENGTH, ts

O-Qur
1i5

2i0

0-sv
2i5

STANDARD PENETRATION RESISTANCE
A N-VALUE g%l%‘%%ﬁ r’ER FOOT)

(A

WATER CONTENT, %

PLI
10

20

@
P

40

FILL: brown to tan clay, some to trace gravel with depth

=3
»
A

$81

2-3-4

§82

1-2-3

883

S84

93

§T5

15

20—

Stiff, tan and gray CLAY, trace sand and gravel (CH)

92

§T6

91

ST7

4-56

Ss8

Stiff, blackish-gray, silty CLAY, trace gravel - CL

1-3-6

S89

Soft, tan, highly to moderately weathered SILTSTONE

26-38-30

SS10

XX XK XK KX XN XX XXX
KAXXXHXXRXKKK XXX X|

20-50/4"

SS11

Sampler refusal at 34.3 feet.

LOG OF BORING 2002 WL _J011309.02 - AECI 84-5.GPJ 00 CLONE ME.GPJ 12/15/11

AT 9.7 FEET AFTER 24 HOURS ¥

REMARKS: Multi-point consolidated-undrained triaxial test conducted on ST

and

ENCOUNTERED DURING DRILLING

GROUNDWATER DATA
X FREE WATER NOT

DRILLING DATA

WASHBORING FROM ___

__AUGER 3 3/4" HOLLOW STEM

FEET

PH DRILLER _EED LOGGER

CME 55TRK DRILL RIG

HAMMER TYPE Auto

ST7.

Drawn by: KA

Checked by: [\

App'vd. by: MM

Date: 11/16/11

Date: lZ/:g ﬂL

Date: )15/

i
—
A=

'GEOTECHNOLOGY=

FAOM THE GROUND UP

Ash Pond No. 3
Thomas Hill Energy Center

LOG OF BORING: B4

Project No. J011309.02




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES
AND THE TRANSITION MAY BE GRADUAL. GRAPHIC LOG FOR ILLUSTRATION PURPOSES ONLY

LOG OF BORING 2002 WL_J011309.02 - AECI B4-5.GPJ_00 CLONE ME.GPJ 12/13/11

ENCOUNTERED AT _15 FEET ¥

REMARKS:

WASHBORING FROM _ FEET
PH_DRILLER _EED LOGGER
CME 55TRK DRILL RIG
HAMMER TYPE _Auto

S Qa SHEAR STRENGTH, tsf ]
Surface Elevation: _697 | Completion Date: __11/8/11__ o Egg A -UUR O- QU 0-sv
IoZ
Datum _msl S 905 2 0i5 1i0 1i5 2£ 2i5
Q m® B & STANDARD PENETRATION RESISTANCE
z 228 = A N-VALUE (BLOWS PER FOOT)
— =0 (ASTM D 1586)
£l 5|32 °
Qic DESCRIPTION OF MATERIAL o ShY WATER CONTENT, %
oz EHo PL} @ 1LL
a0 10 20 30 40 50
FILL: gray and brown clay, some gravelandcoal Ry | | ook
3-4-3 |SS1 A : N
3-5-4 SSZ"'I::::L::::I:::
— 5_.. —
98 |ST3|::-O::::|- @il
. o1 |sT4 e
— 10 WMedium stff o soft, blackish-gray, sily CLAY, tace gravel- W4 | |- - ... . ... . .-
©co T 1. |
1-2-4 | SS5 Al |e DT
1-1-2 | SS6
B 15— ---------
1-1-2 [SS7| A . [ DU
[ 20_ ---------
some sand 0-1-2 |SS8| A DY D
— 257 / .........
Soft, gray, highly to moderately weathered SHALE 4 N
--------- 80
o | 589 LA BESRSSESY DRSRIR o
— 30— Sampler refusal at 29.7 feet. 1 -
— 35— —
DRILLING DATA Drawn by: KA  |Checked by: N/ |App'vd. by:
GROUNDWATER DATA —_—— Date: 11/16/11  |Date: 2/, 3/i( [Dater 12]17l1)
AL
__AUGER 3 3/4" HOLLOW STEM A=

GEOTECHNOLOGY=

FROM THE GROUND UP

Ash Pond No. 3
Thomas Hill Energy Center

LOG OF BORING: B-5

Project No. J011309.02




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

AND THE TRANSITION MAY BE GRADUAL. GRAPHIC LOG FOR ILLUSTRATION PURPOSES ONLY.

GPJ 4/2G/10

LOG OF BORING 2002 WL 1130901 - ASH POND GPJ GTINC 0638301

SHEAR STRENGTH, tsf

ENCOUNTERED DURING DRILLING

WASHBORING FROM 40 FEET

BS DRILLER REW LOGGER
CME 550X DRILL RIG
HAMMER TYPE Auto

REMARKS:

[
Surface Elevation; _ 735 Completion Date: __1/13/10 \&4(2 8 A UL o-Qu2 0.sv
O] EZ3s
o 2
Datum _ms!_ S |ogh | & 05 1o 'S %0 29
é—i g = 5 g STANDARD PENETRATION RESISTANCE
1239 | 2 (ASTM D 1586)
g ¥ Zmm | o A N-VALUE (BLOWS PER FOOT)
= -
=)
. DESCRIPTION OF MATERIAL Spuw WATER CONTENT. %
oz ' 2ke) PL} & | LL
o o 1‘0 20 3{0 40 5|O
Crushed rock, slag and fly ash 0“‘ ,,,,,,,,,,,,,,,,,,,,,,,,,,,
Y (2 AU S R H T T
B, »! 446 |sSt 4 [ R
FILL. brown and gray clay, trace siltand sand KX e e
3-4-4 | SS2 7 U DK B B
- 5__
3-4-5 1 8S3
4-5-6 | SS4
L 10—
Very stiff, yellow, brown and gray CLAY - (CH) 7
/ ST5
/ 97 ST6
— 157 % 99
7
Medium stiff to stiff, brown and gray CLAY with sand and f/
gravel - CH
/ 357 |87
- 20 %
/ 3-3-4 |SS8
— 25— %
/ 3-4-5 | SS9
— 30— /
7
Stiff to medium stiff, gray, silty CLAY - (CL)
5-7-7 |SS10
— 35~ T T T T T T
2-4-4 |SS11 / AR I D
Drawn by: KSA Checked by: SK {App'vd. by: MHM
GROUNDWATER DATA 'DB'!‘I:‘I‘_‘I‘N"G—D‘A-LA“ Date: 1/20/10 Date: 4/6/10 Date: 4/19/10
X FREE WATER NOT ___AUGER 3 3/4" HOLLOW STEM

= GEOTECHNOLOGYZ

FROM THE GROUND UP

Thomas Hiil
Ash Pond Evaluation

LLOG OF BORING: C-1

Project No. J011309.01




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

AND THE TRANSITION MAY BE GRADUAL. GRAPHIC LOG FOR ILLUSTRATION PURPOSES ONLY

- ASH POND GPJ GTINC 0638301.GPJ 4/20/10

0901

LOG OF BORING 2002 WL 113

SHEAR STRENGTH, tst

on: 735 i . 1/13M10 T
Surface Elevation; _f22 | Completion Date: 11197V o Sgg\g A - UUP2 O-Qu2 0-sv
Datum _msl S |33k | @ L T M
% %; 8 T STANDARD PENETRATION RESISTANCE
— £ &9 S <§< (ASTM D 1586)
T = %
i € | Zma A N-VALUE (BLOWS PER FOOT)
o | D
ot DESCRIPTION OF MATERIAL S WATER CONTENT, %
Qz rx®no PL} @ ] LL
a o 110 20 3|O 40 5(0
Stiff to medium stiff, gray, silty CLAY - (CL) (continued) 224 1 | - - o o e
Medium stiff to stiff, brown and gray CLAY, trace sand - CH f/’/ A A E
/2—3—3 SS12| DA Lo e Ty
- s % ___________________________
///3—4-4 SS13) DAL L Iyl
— 50 Ao -
oring terminated at 50 feet. L b L e
— 55— T
— 60 ——— T
— 651 —
— 70 —
— 75— T

GROUNDWATER DATA

REMARKS:

X FREE WATER NOT
ENCOUNTERED DURING DRILLING

DRILLING DATA

___AUGER

33/4" HOLLOW STEM

WASHBORING FROM 40 FEET
BS DRILLER RFW LOGGER
CME 550X _DRILL RIG
HAMMER TYPE Auto.

Drawn by: KSA

Checked by: SK

App'vd. by: MHM

Date: 1/20/10

Date: 4/6/10

Date: 4/19/10

= GEOTECHNOLOGYE

FROM THE GROUND UP

Thomas Hill

Ash Pond Evaluation

CONTINUATION OF
LOG OF BORING: C-1

Project No. J011309.01




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

AND THE TRANSITION MAY BE GRADUAL. GRAPHIC LOG FOR ILLUSTRATION PURPOSES ONLY.

GPJ 4/20/10

neg
8301

- ASH POND.GPJ GTINC 0638

LOG OF BORING 2002 WL 1130901

SHEAR STRENGTH, tsf

ion: _725 i . 1114/10 e
Surface Elevation: _ Completion Date: o Sgg A - UU/2 O - QU2 0-sv
@] TS -
Datym _msl 2 0o | 05 o 'p 20 28
% U;J = 5 & STANDARD PENETRATION RESISTANCE
x 30 | =2 (ASTM D 1586)
Th 5\ can | o A UE (BL
= m N-VAL {(BLOWS PER FOOT)
o W G| D
& DESCRIPTION OF MATERIAL Seu WATER CONTENT %
oz xno PL} @ { LL
o o 10 20 30 40 5|O
Crushed rock and gravel @ F®& | e
FILL: clay, sand and gravel I A R
FILL: brown and gray clay with sand, trace gravel 5-4-4 | 881 e :4: Co :‘ R
5-6-6 |SS2| L. CA @ DLyl
— 5.._
FILL: brown and gray, silty clay B 1
4-4-4 | SS3 A e
4-5-5 | 554 AL | ol
FILL: gray clay, trace siit, sand and gravel D O R
3-4-5 |SS5| .0 A @ Tl
2-2-3 |SS6| A LIl (@. ol
AL . o e L T A ——
100 [ST7] oo @
— 20 SEf brown and gray CLAY, trace sand - (CH) //// R D Y PR B 55
/ STel - >
%4-4-6 SS9 A A DU I
o o
/5-5—5 $510 A e .
|— 30— % ........
/5~5—6 SSA1| DD AL I 2
357 / ..........
./, N AR R
Weathered LIMESTONE — S D R
Auger and sampler refusal at 37.2 feet. 50/2" pSS12) R :3.2#; Co

GROUNDWATER DATA

REMARKS:

X FREE WATER NOT
ENCOUNTERED DURING DRILLING

DRILLING DATA

AUGER

3 3/4" HOLLOW STEM

WASHBORING FROM __ FEET
BS DRILLER REW_ LOGGER

CME 550X DRILL RIG
HAMMER TYPE Auto

Drawn by: KSA

Checked by: SK

App'vd. by: MHM

Date: 1/20/10

Date: 4/6/10

Date: 4/19/10

GEOTECHN

F

0LOGY=

ROM THE GROUND UP

Thomas Hill

Ash Pond Evaluation

LOG OF BORING

1 C2

Project No. J011309.01




PROJECT: AECI Thomas Hill Energy Center NUMBER:

J011309.02

Slag Dewatering Basin

Date Installed: 11/7/11
P-1 Date Developed: 11/7/11
750 o Top of e - Protegtive Cover: Flush-mount
. ' Location: P-1
Ezlev, Height Riser
_—Ground Elevation. 750 , Datum: msl
e Determined By: 2005 tqgﬁgraphiém‘sfﬁ’ivey
A o
A :
WELL WATER LEVELS
DATE DEPTH REMARKS
; 11/7 9.4 after installation
7 11/9 9.25
X \,%
depth measurea from top of riser
Riser Type, Schedule 40 PVC
/\/ /\/ /\/ Diameter: 2 inches
/\/ /\/ /\/ L‘&!ﬂgth: 5 ft.
N R Baclkfill: holeplug bentonite
749 1! T@p of -
Elav. Depth Seal . 2 200000 __Segl: holeplug bentonite
746 41 Top of -
Elev. Depth Sand
744.5 5.5 Top of - |7 s ‘
Elev. Depth Screen [ e E— Sand: Filtersil
Screen Diameter; 2"
Type: Schedule 40 PVC
Slot Size; 0.01 inch
o — Borehole Diameter: 8"
' Drill Method: hollow-stem auger
740 10" Bottom of - |
Elev. Degth Screen |-
739.5 10.5" pottom of -
Elev. Depth Well Cap
739.5  10.5! Bottom - ki
Elev. Depth of Hole ‘

REMARKS: Offset 5!

west of Boring B-1

PIEZOMETER

SCHEMATIC DIAGRAM

= GEOTECHNOLOGY e

NGINEERING AND ENVIRONMENTAL SERVICES

ST.LOUIS « COLLINSVILLE




[P TX By O R VY

L 1 . = . Fo_ T oA » x e A oW o
PRGJECT: AECI Thomas Hill Energy Center NUMBER: J011309.02
Ash Pond No.32
i Date Installed: 11/8/11
P-2 Date Developed: 11/8/11
] ive Gover: None
712.7 2'g" Top of —+ Protective
- ; » ion: P-2
Elev.~ “Height riser | | -l i Location:
‘| ! Ground Elevation: 710 , Datum: msl
(b /Detefmi"ed By: 2005 _topographic survey
‘ I - 7 -~
i WELL WATER LEVELS
I’ [ DATE DEPTH REMARKS
1.1./8 22, :_L_ 2 hrs. after installa-z:-:_'L:)"n_
] ii/e = _12.4
_. deptl rmoasuied frim top of nser
X ] -
i’ b ... .Riser Typc: Schedule 40 PVC
i H Diameter: 2 inches -
% % __% Lenyth: ~ 15 Et.
p——————Backfill: grout
705 5' Topof—;.?v'
Elev. Depth Seal |- Seal: holeplug bentonite
695 157 Top of -
Elev. Depth Send |
693 17! Top of -]
Elev. Depth Screen |- Sand; Filtersil
Screen Diameter; 2"
Type: Schedule 40 PVC
Slot Size: 0.01 inch
Borehole Diameter: 8"
Drill Method: hollow-stem auger
687 7 22 3' Botiomof -
Elev. Depth' Screen |~
687.5 22.5 Bottom of -
Elev. Depth Well Cap
687 23" Botiom - k-
Elev. Depth of Hole '

REMARKS: Offset 5'

south of Boring B-4

LZCNETER

STEEMATIC Y AGRALIA

=onOTERCIIOLOGY

ENGINEERING AND ENV. ONMENTAL SERVICES

MR S 2

o 'R T - 4

ST. LQUIS . DLLINSVILLE

LT 8
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CPTU-EC LOG WITH LITHOLOGIC EVALUATION CPCCO01

Depth (ft)

15 -

30

60 -

75 4

90

105 -

120

qc fs EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
8 (%) 0 (tsf) 300 {tsf) 0 (uS/om) 4000
- frozen soil @0.5—— R BTIFF, e EC ot operationat Y
e {' SILTY CLAY TO CLAY *
=
5.0 Bl
= STIFF, =
i@ SILTY CLAY TO CLAY *
—
111.95= —
— ? STIFF TO VERY STIFF, e
SILTY GLAY TO CLAY *
- WITH SOME GRAVEL i 457
|, <\--\
~ —
—il 5 =
250 ==
—— = STIFF, =
— SILTY CLAY TO CLAY * =
= WITH LITTLE GRAVEL .
= e
=
a.\ = l9.15
330 e ;
P STIFF, e
= SILTY CLAY TO CLAY ?
37.2 = :
STIFF,
SANDY SILT TO CLAYEY SILT
\ 113.72
g
148.3 s ;4__
Very hard Tierface | - T
118,28
122.87
L27.44
132.01
L 36.50

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil

Latitude: 39.54378 Longitude: -92.63682

Depth {m)

PROJECT NAME:Thomas Hill Site
PROJECT NUMBER:10-110-020

STRATIGRAPHICS

R1 DATE:2/3/2010 TIME:8:59 AM
SOUNDING NUMBER:CC-01

CPCCO1



CPTU-EC LOG WITH LITHOLOGIC EVALUATION CPCCO01

Depth {ft)

30

45

60

75 4

90 -

105 1

120

qo fs EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
8 (%) 0 (tsf) 60 (tsf) 0 (uSicm) 2000
- frozen soil @0.5——— ——— STFF; I — = EC not operational "
e o SILTY GLAY TO CLAY * —
5.9 <
5 == STIFF, ==
= c’g
-
e i —
= : e
— SUEE-TOVERY-SFIFF, e
—_— SILEY CLAY TO CLAY * =
= WITH SOMEGRAVEL Bii—— r4.57
= e T
_T__ﬂg (,_,.d—;:b «:‘g
23.0 ] - a
— == =——STEE_— =
- S Y CLAY TO CLAY * I
e —;gqgga LITTLE GRAVEL R .
= <"_’<J
1 <?\_w %‘ el 19,15
33.0 > .
— — STIFF,
SILTY CLAY TO CLAY
37.2 { Ea
STIFF,
SANDY SILT TO CLAYEY SILT
13.72
48.3 (K
Very hard interface
1 -18.29
l22.87
127.44
132.01
o 3 36.59

** Indicates heavily overconsolidated or cemented soil

* Indicates lightly overconsolidated soil

Latitude: 39.54378 Longitude: -92.63682

Deoth {m}

PROJECT NAME:Thomas Hill Site

PROJECT NUMBER:10-110-020

STRATIGRAPHICS

R1 DATE:2/3/2010 TIME:8:59 AM
SOUNDING NUMBER:CC-01

CPCCO1



CPTU-EC LOG WITH LITHOLOGIC EVALUATION CPCCO01

Depth {ft)

15

30

45

60

75

90

105

120

qc fs U2
FR CONE TIP FRICTION SLEEVE GENERATED
FRICTION RATIO END BEARING RESISTANCE RESISTANCE PORE PRESSURE
8 (%) 0 (ts) 60 {tsf) 0 (tsf) 9
- frozen soil @0.5— STIFF, ——— o
; —2 SILTY CLAY TO CLAY * J——
5.9 < <> {
=== STIFF, = |
“==BILTY CLAY TO CLAY * = |
= = ;
1.9
> NVERY-SFIFF T
%o CLAY * =
WITH SOME GRAVEL — 457
% = Q
_____ — e =
e e T P e
23.0= = éjp
== STFE
— ———SHTYELAY TO GLAY * =
P -
= *\“yxg LITTLE GRAVEL <«
P =
i T
= U = 915
T = = .
- ~ <
33,0 = P .
P —— STIFF, <
SILTY CLAY TO CLAY ==
37.2
STIFF,
SANDY SILT TO CLAYEY SILT
1 113.72
483 i Ja—
Very hard interface 1=
E
H18.29 g
D
O
122,87
127.44
32.01

* indicates lightly overconsolidated soi
** Indicates heavily overconsolidated or cemented soi

Latitude: 39.54378 Longitude: -92.63682

PROJECT NAME:Thomas Hill Site

PROJECT NUMBER:10-110-020

STRATIGRAPHICS

R1 DATE:2/3/2010 TIME:8:59 AM
SOUNDING NUMBER:CC-01

CPCCO1



CPTU-EC LOG WITH LITHOLOGIC EVALUATION CPCCO01

Depth (ft)

30

45

60 -

75

80

105

120

* Indicates lightly overconsolidated soil

** Indicates heavily overconsoiidated or cemented soil

Latitude: 38.54378 Longitude: -92.63682

qc fs u2
FR CONE TIP FRICTION SLEEVE GENERATED
FRICTION RATIO END BEARING RESISTANCE RESISTANCE PORE PRESSURE
8 (%) ()] (isf) 300 (tsf) [} (tsf) 1.5
- frozen soil @0.5—— = STIFF, e 3 ¢
- {' SILTY CLAY TO CLAY * < '
- =
59 <
- STIFF, el
=__ SILTY CLAY TO CLAY i;f
11.9 —
—s STIFF TO VERY STIFF, B
= § SILTY CLAY TO CLAY * — |57
= = WITH SOME GRAVEL i —— -
— € -
e \Z":;‘ am—
23.0=—= i —
= < STIFF, e
3 SILTY CLAY TO CLAY * =
e WITH LITTLE GRAVEL <—k~\M?
= = ]
— - 5/— ! 915
T
33.0 e S
STIFF, <
= SILTY CLAY TO CLAY
37.2
STIFF,
SANDY SILT TO CLAYEY SILT
: H3.72
48.3 S .
Very hard ihteffagg ™| PR
118.29
22.87
127.44
F32.01
5 5 36.59

Nanth m)

PROJECT NAME:Thomas Hill Site
PROJECT NUMBER:10-110-020

R1 DATE:2/3/2010 TIME:8:59 AM
SOUNDING NUMBER:CC-01

STRATIGRAPHICS

CPCCO1



CPTU-EC LOG WITH LITHOLOGIC EVALUATION CPCCO01

Depth (ft}

45

60

75

90

105

120

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil

Latitude: 39.54378 Longitude: -92.63682

qt u2
FR CORRECTED FOR PORE PRESSURE EFFECTS PORE PRESSURE GENERATED
FRICTION RATIO CONE TIP END BEARING RESISTANCE PORE PRESSURE
8 (%) 0 (tsf) 60 0 (tsf) 9
-~ frozen soll @0.5——— SHFF; N
S B SILTY CLAY TO CLAY *
55
=== STIFF, |
<=SILTY CLAY TO CLAY * |
i
TSUEETOVERV-SHFF,
SICEYCLAY TO CLAY * 57
OME GRAVEL g
L—-—.k—._.__
————ont
===—SHFE,
STV CLAY TO CLAY ¢
~———WITH LITTLE GRAVEL
-
= 19.15
— STIFF, (
572 = SILTY CLAY TO CLAY
o TIFF,
SANDY SILT TO CLAYEY SILT
1 113.72
48.3 =
Very hard interface =5
-18.29
E l22.87
E 127.44
- F32.01
15 0 36.59

Peanth fmY

PROJECT NAME:Thomas Hill Site

PROJECT NUMBER:10-110-020

STRATIGRAPHICS

R1 DATE:2/3/2010 TIME:8:59 AM
SOUNDING NUMBER:CC-01

CPCCO1



CPTU-EC LOG WITH LITHOLOGIC EVALUATION CPCCO01

Depth (7)

20 -

25 -

30

35

0 2
* Indicates lightly overconsolidated soit
** Indicates heavily overconsotidated or cemented sofl

Latitude: 39.54378 Longitude: -92.63682

qc fs EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
8 (%) 0 (tsf) 300 (ts) 0 (uSiom) 4000
R ; — £ EC not operational U
frozen soit @0.5 —————""BILTY CLAY TO CLAY * \é
> g
1 H.52
5.9-
< STIFF, -
SILTY LAY TO GLAY *
/? 13.05
>
1.9 ? {
STIFF TO VERY STIFF, .
SILTY GLAY TO CLAY * T~
" WITH SOME GRAVEL i
% \ <\\\ 4.57
5 <\\
>z ; 6,10
S
—— <
(’) —
23.0
STIFF,
SILTY GLAY TO GLAY *
WITH LITTLE GRAVEL
7.62
</
\\
o R) =
( STIFF,
N SILTY GLAY TO GLAY {
§ 5 +0.67
37.2 <%
)\ ] STIFF,
E ‘) SANDY SILT TO CLAYEY SILT
12.20

Planth fml

PROJECT NAME:Thomas Hill Site
PROJECT NUMBER:10-110-020

R1 DATE:2/3/2010 TIME:8:59 AM
SOUNDING NUMBER:CC-01

STRATIGRAPHICS

CPCCO01



CPTU-EC LOG WITH LITHOLOGIC EVALUATION CPCCO01

Depth (ft)

40

45

50 -

55

60

65

70 -

75 1

80

qc fs EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
8 (%) 0 (tsf) 300 (tsf) 0 {uS/cm) 400102 20

\ )

S

|48.3 [ g

3
3
:
:
|

|

i

|

|
|

F13.72

15,24

r16.77

r18.29

19.82

21.34

22.87

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soii

Latitude: 39.54378 Longitude: -92.63682

24.39

Nanth fml

PROJECT NAME:Thomas Hill Site
PROJECT NUMBER:10-110-020

R1 DATE:2/3/2010 TIME:8:59 AM

STRATIGRAPHICS SOUNDING NUMBER:CC-01

CPCCO1



CPTU-EC LOG WITH LITHOLOGIC EVALUATION CPCC02

Depth {ft)

qc fs EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
o 8 (%) 0 (tsf) 300 (tsf) (uS/cm) 4000
|__-frozen-gravelbed-@0[5 TIEF, ; 1.3 )
= gff SILTY CLAY TO CLAY * s {ST TO WET
Mg i
%i <
<j> ?
= g
15 - j } 14.57
,-——}
STIFF, g R
SILTY CLAY TO CLAY * \‘? ?
e ;
= =
- e
P _
£ =
30 4 g ‘? 5 19.15
=
j £
FIRM TO STIFF, 5
45 CLAYEY SILT TO SILTY CLAY J 13.72
s
STIFF,
511 i SANDY SILT TO CLAYEY SILT a_‘_ﬂ_? N é_?
HARD, T =
SANDY SILT TO SANDY CLAY
{Possible weathered shale)
60 +18.29
75 22,87
90 r27.44
105 - -32.01
120 36.59

* Indicates lightly overconsolidated soit
** Indicates heavily overconsolidated or cemented soil

Latitude: 39.54198 Longitude: -92.63939

Depth {m)

PROJECT NAME:Thomas Hill Site

PROJECT NUMBER:10-110-020

STRATIGRAPHICS

R1 DATE:2/3/2010 TIME:11:16 AM
SOUNDING NUMBER:CC-02

CPCC02



CPTU-EC LOG WITH LITHOLOGIC EVALUATION CPCC02

Depth (ft}

qc fs EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTMTY
0 8 (%) 0 {tsT) {tsf) ] (uS/em) 2000
- frozen gravel bed- @05 o STIFE = 1.3 v
(5 SILTY CLAY TO CLAY * ? MOIST TO W™
= = =
-
= = =
e T
— = B
STIFF, gﬂ ——]
SILTY CLAY TO CLAY * =
-
.
- e
= ~ —_
= - =
P e e CRL
= ‘fé
& = "
e = =
(:;A,,A) e
. < =]
423 g
FIRM TO STIFF, -
45 1 \/\5 CLAYEY SILT TO SILTY CLAY . S l13.72
= =
481 = ;
i T ST|FF, -
51.1 — T SANDY-SILT TO CLAYEY SILT = ——
= HARD, — =
SANDY SILT TO SANDY CLAY
(Possible weathered shale)
60 118.29
75 122.87
90 t27.44
105 F32.01
120 0 2 36.59

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil

Latitude: 39.54198 Longitude: -92.63939

Depth (m}

PROJECT NAME:Thomas Hill Site
PROJECT NUMBER:10-110-020

R1 DATE:2/3/2010 TIME:11:16 AM
SOUNDING NUMBER:CC-02

STRATIGRAPHICS

CPCCo02



CPTU-EC LOG WITH LITHOLOGIC EVALUATION CPCCO02

Depth (ft)

qc fs uz2
FR CONE TIP FRICTION SLEEVE GENERATED
FRICTION RATIO END BEARING RESISTANCE RESISTANCE PORE PRESSURE
8 (%) (tsf) 60 (tsf) 0 (tsh) 9
0 0
STIFF, 1.3,
SILTY CLAY TO CLAY * o PARTIALLY SATURATED
ﬁ TO SATURATED
ii
pai
} F 457
19.15
FIRM TO STIFF,

45 CLAYEY SILT TO SILTY CLAY r13.72

48.1 f

T GTIFF,
51.1 %T TO CLAYEY SiL.T
- HARD,
SANDY SILT TO SANDY CLAY
{Possibie weathered shale)
60 18.29
75 22,87
90 - F27.44
105 “32.01
120 36.59

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil

Latitude: 39.54198 Longitude: -92.63939

Depth (m}

PROJECT NAME:Thomas Hili Site

PROJECT NUMBER:10-110-020

STRATIGRAPHICS

R1 DATE:2/3/2010 TIME:11:16 AM
SOUNDING NUMBER:CC-02

CPCC02



CPTU-EC LOG WITH LITHOLOGIC EVALUATION CPCC02

qc fs u2

FR CONE TiP FRICTION SLEEVE GENERATED
FRICTION RATIO END BEARING RESISTANGE RESISTANCE PORE PRESSURE
8 (%) 0 (isf) 300 (tsf) 0 {tsfy 15

Depth ()

30 A

45 -

60

75

90 -

105

120

él@engmve&%eﬁ@ﬁ 5

HFF,
SILTY CLAY TO CLAY *

42.3

STIFF,
SILTY CLAY TO CLAY *

w, v
WWMMWWM

SANDY SILT TO SANDY CLAY
(Possible weathered shale)

FIRM TO STIFF,
CLAYEY SILT TO SILTY CLAY l13.72
48.1
= STIFF,
51,1 — SANDY SILT TO CLAYEY SILT = B
= HARD, =

r32.01

* Indicates lightly overconsofidated soil
** Indicates heavily overconsolidated or cemented soil

Latitude: 39.54198 Longitude: -92.6393%

-36.59

18.29

-22.87

F27.44

Depth (m)

PROJECT NAME:Thomas Hill Site
PROJECT NUMBER:10-110-020

STRATIGRAPHICS

R1 DATE:2/3/2010 TIME:11:16 AM
SOUNDING NUMBER:CC-02

CPCCO02



CPTU-EC LOG WITH LITHOLOGIC EVALUATION CPCCO02

Depth (ft)

gt u2
FR CORRECTED FOR PORE PRESSURE EFFECTS PORE PRESSURE GENERATED
FRICTION RATIO CONE TiP END BEARING RESISTANCE PORE PRESSURE
o & (%) 0 (ts) 60 0 (tsf) 9
- frozen gravetbed@05 00 STIEE; o 0
== SILTY CLAY TOCLAY *
<\{
-
= ’
> >
5
= N
T -4.57
STIFF, =1
SILTY CLAY TO CLAY * 5 Y
Y
3
= L .
{//-—ﬁ:: L 5 9.15
5
I?Z B
FIRM TO STIFF,
CLAYEY SILT TO SILTY CLAY l13.72
=== STIFF,
51.1 e <gnigmt'rm CLAYEY SILT
HARD,
SANDY SILT TO SANDY CLAY
{Possible weathered shale)
60 - 18.29
75 22.87
90 - 27,44
105 132.01
120 i3 5 36.59

* Indicates lightly overconsoiidated soil

** Indicates heavily overconsolidated or cemented soil

Latitude: 39.54198 Longitude:k -92.63939

PROJECT NAME:Thomas Hill Site

PROJECT NUMBER:10-110-020

STRATIGRAPHICS

R1 DATE:2/3/2010 TIME:11:16 AM
SOUNDING NUMBER:CC-02

CPCCO02

Depth {m)



CPTU-EC LOG WITH LITHOLOGIC EVALUATION CPCCO02

Depth (ft)

0

10

15 4

20 A

25 -

30

35

40

qc fs EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL

FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY

8 (%) 0 (ts) 300 {ts9) 0 (uSfom) 4060
- rozen ravel bed-@15 e
- — 13
§( |ST TO WET
.

 R——

f 1.52

E 13.05
} 457
16.9
STIFF,
SILTY CLAY TO CLAY *
-
; 16.10

B ; } 7.62

i 5 10.67

12,20

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil

Latitude: 39.54198 Longitude: -92.63939

Depth (m)

PROJECT NAME:Thomas Hill Site
PROJECT NUMBER:10-110-020

STRATIGRAPHICS

R1 DATE:2/3/2010 TIME:11:16 AM
SOUNDING NUMBER:CC-02

CPCCo02



CPTU-EC LOG WITH LITHOLOGIC EVALUATION CPCCO02

Depth (ft}

40

50 -

55

60

65

70

75

80

qc fs EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
y .
8 (%) 0 (tsh) 300 (isf) 0 ‘(‘uS/u’n) 4009 o
423 wp Z
FIRM TO STIFF,
CLAYEY SILT TO SILTY CLAY
13,72
| (
\ STIFF, ~
SANDY SILT TO CLAYEY SILT \\i .
% — - 15.24
— HARD, R B
j/ SANDY SILT TO SANDY CLAY %
(Possible weathered shale) <«
H6.77
18.29
H9.82
121,34
122,87
24,39

* Indicates lightly overconsolidated soil

** Indicates heavily overconsolidated or cemented soil

Latitude: 39.54198 Longitude: -92.63939

Denth (m)

PROJECT NAME:Thomas Hill Site
PROJECT NUMBER:10-110-020

STRATIGRAPHICS

R1 DATE:2/3/2010 TIME:11:16 AM
SOUNDING NUMBER:CC-02

CPCCO02
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CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST

P705b (09/25/10)

ASTM D 4767
Project No.: J011309.02
Boring: B-1
Sample: ST2, ST2, ST3 - Depth: 3, 3,5

J011309.02-1_2CU.xls, Mohr, 12/12/2011



= GEOTECHNOLOGY=

FROM THE GROUND UP

4 I
o =24 degrees —e=— 5 psi Confinement
o 27 degrees —o— 15 psi Confinement
—— 25 psi Confinement
3
v
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3
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CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST
ASTM D 4767
Project No.: J011309.02
Boring: B-2
Sample: ST4 - Depth: 7

P705b (09/29/10) J011309.02-2_4CU.xis, Mohr, 12/12/2011



= GEOTECHNOLOGYZ

FROM THE GROUND UP

o =22 degrees|

¢ 24 degrees

——5 psi Confinement
—— 15 psi Confinement
—— 25 psi Confinement

q (tsf)
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p’ (tsf)
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Effective ¢= 26 degrees Total 4= 15 degrees
Stress Stress
E. Stress —-—-
T. Stress —
3

Shear Stress (tsf)
N

3
Normal Stress (tsf)

CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST

ASTM D 4767

Project No.: J011309.02
Boring: B-5, B-4, B-4

Sample: ST4,ST6,ST7 - Depth: 8, 13,16

P705b (09/29/10)

J011309.02-4_6CU.xls, Mohr, 12/12/2011
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CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST
ASTM D 4767
Project No.: J011309.01
Boring: C-1
Sample: ST-6 - Depth: 13.5
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CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST
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Project No.: J011309.01
Boring: C-2
Sample: ST-8 - Depth: 20
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Current Subsurface Exploration Logs



Sep 24, 15

HA-TB+CORE+WELL-07-1.GDT  G:\PROJECTS\AECI\40616-THOMAS HILL ENERGY CENTER\THOMAS HILL\PROJECT DATA\GINT\THEC_ PIEZOMETERLOGS.GPJ

GROUNDWATER OBSERVATION WELL Well No. TFZ3
HAtBRicH INSTALLATION REPORT
Project Thomas Hill Energy Center Well Diagram File No. 40616-400
Location  Clifton Hill, MO [IT] RiserPipe Date Installed 26 Aug 2015
Client Associated Electric Cooperative, Inc. T F:reen HaA Rep D. Andersen
i Filter Sand Location See Plan
Contractor  Bulldog Drilling Cuttings
Dril C D Hl Gou
rier - Dutton Concrete Ground EIl.  730.7
™  Bentonite Seal | Datum NGVD
SOIL/ROCK z
51 WELL | ¢ 5
T = =~ E~
E-| £ | DETAILS | 3£ | <& WELL CONSTRUCTION DETAILS
CONDITIONS | &&| % w o
a % o
f I Type of protective cover LOCKING CAP
[ ]
0 0.0 730.7 Height of Guard Pipe above ground surface 2.5 ft
s Height of top of riser above ground surface 2.0 ft
| CH Fat clay with
d. .
san Type of protective casing Guard Pipe
i 35 Length 5.0 ft
. . 4 inches
-5 Inside diameter
i Depth of bottom of Guard Pipe _25ft
| 7.0 723.7
| Type of riser pipe Schedule 40 PVC
- LIMESTONE Inside diameter of riser pipe 2 inch
10 Grey-tan colorpd,
sandy, crystalline, Depth of bottom of riser pipe 17.0 ft
oxidation increases _
i with depth.
i Type of Seals Top of Seal (ft) Thickness (ft)
i Bentonite 0.0 ft 7.0 ft
-15 15.0 i i
| 17.0 | 7137
Diameter of borehole 9.5 inch
- SHALE Grey and Depth to top of well screen 17.0 ft
black colored, soft, -
20 weathering increases .
with depth. Type of screen Machine slotted Sch 40 PVC
Screen gauge or size of openings 0.010 in.
- 23.0 Diameter of screen _2inch
i Type of Backfill around Screen No. 12-20 silica sand
-25
LIMESTONE Depth to bottom of well screen 26.99 ft
- Dark-grey colored, -
crystalline,
i1 27.0 | 703.7
- fossiliferous. 574 | 7033 Bottom of silt trap NA
- 28.0
COAL Depth of bottom of borehole _ 2851t

MONITORING WELL HA-LIB07-1-BOS.GLB

28.5




Sep 24, 15

HA-TB+CORE+WELL-07-1.GDT  G:\PROJECTS\AECI\40616-THOMAS HILL ENERGY CENTER\THOMAS HILL\PROJECT DATA\GINT\THEC_ PIEZOMETERLOGS.GPJ

GROUNDWATER OBSERVATION WELL Well No. TPZ-9
HAtBRicH INSTALLATION REPORT
Project Thomas Hill Energy Center Well Diagram File No. 40616-400
Location Clifton Hill, MO [IT] Riser Pipe Date Installed 24 Aug 2015
Client Associated Electric Cooperative, Inc. T F:reen HaA Rep D. Andersen
i - Filter Sand Location See Plan
Contractor  Bulldog Drilling Cuttings
Dril cD Hl Gou
riller . Dutton Concrete Ground El.  714.4
™  Bentonite Seal | Datum NGVD
SOIL/ROCK z
51 WELL | ¢ 5
T = =~ E~
E-| £ | DETAILS | 3£ | <& WELL CONSTRUCTION DETAILS
CONDITIONS | &&| % w o
o % o
Type of protective cover LOCKING CAP
[ |
0 0.0 714.4 Height of Guard Pipe above ground surface 2.5 ft
Height of top of riser above ground surface 2.0 ft
Type of protective casing _Guard Pipe
Length 5.0 ft
i . . 4 inches
Inside diameter
5 Depth of bottom of Guard Pipe _25ft
5 5.0 709.4 Type of riser pipe Schedule 40 PVC
CL Lean clay with
sand. Inside diameter of riser pipe 2 inch
Depth of bottom of riser pipe 9.8 ft
| Type of Seals Top of Seal (ft) Thickness (ft)
Bentonite 0.0 ft 5.0 ft
9.8 704.6 - -
-10
10.5
i Diameter of borehole 9.5 inch
- Depth to top of well screen 9.8 ft
LIMESTONE Type of screen Machine slotted Sch 40 PVC
i Dark-grey colored,
fossiliferous. .
Screen gauge or size of openings _ 0.010in.
148 | 6996 Diameter of screen 2 inch
15 15.0 s
Type of Backfill around Screen No. 12-20 silica sand
- COAL Depth to bottom of well screen 14.8 ft
i Bottom of silt trap NA
SHALE Grey
colored. NS 18.0 | 696.4 Depth of bottom of borehole 18.0 ft

MONITORING WELL HA-LIB07-1-BOS.GLB

18.0




Sep 24, 15

HA-TB+CORE+WELL-07-1.GDT  G:\PROJECTS\AECI\40616-THOMAS HILL ENERGY CENTER\THOMAS HILL\PROJECT DATA\GINT\THEC_ PIEZOMETERLOGS.GPJ

GROUNDWATER OBSERVATION WELL Well No. TFZ-10
HAtBRicH INSTALLATION REPORT
Project Thomas Hill Energy Center Well Diagram File No. 40616-400
Location Clifton Hill, MO [IT] Riser Pipe Date Installed 25 Aug 2015
Client Associated Electric Cooperative, Inc. T SF:reen H&A Rep. D. Andersen
i Filter Sand Location See Plan
Contractor  Bulldog Drilling Cuttings
Dril C D Hl Gou
rer - Dutton Concrete Ground EI.  702.7
™  Bentonite Seal | Datum NGVD
SOIL/ROCK z
51 WELL | ¢ 5
T = =~ E~
E-| £ | DETAILS | 3£ | <& WELL CONSTRUCTION DETAILS
CONDITIONS | &&| % w o
a % o
f I Type of protective cover LOCKING CAP
[ ]
0 0.0 702.7 Height of Guard Pipe above ground surface 2.5 ft
| Height of top of riser above ground surface 2.0 ft
| Type of protective casing _Guard Pipe
i Length 5.0 ft
i . . 4 inches
Inside diameter
-5
Depth of bottom of Guard Pipe _25ft
Type of riser pipe Schedule 40 PVC
| 694.7 Inside diameter of riser pipe 2 inch
5 Depth of bottom of riser pipe 13.1 ft
-10  CH Fat clay with
sand. Type of Seals Top of Seal (ft) Thickness (ft)
Bentonite 0.0 ft 8.0 ft
I 689.5 ) )
-15 Diameter of borehole 9.5 inch
| Depth to top of well screen 13.1 ft
Type of screen Machine slotted Sch 40 PVC
Screen gauge or size of openings _ 0.010in.
50 Diameter of screen _ 2inch
GC Cl 1 o
| with sand. Rounded Type of Backfill around Screen ~ No. 12-20 silica sand
quartzose river
i s%rt?-vailg?fll;ir Depth to bottom of well screen 23.14 ft
feldspathic gravel
s 679.5 ) NA
Bottom of silt trap
I COAL 678.2 Depth of bottom of borehole 24.5 ft

MONITORING WELL HA-LIB07-1-BOS.GLB
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MONITORING WELL HA-LIB07-1-BOS.GLB

Sep 24, 15

GROUNDWATER OBSERVATION WELL Well No. TPZ-11
HAtBRicH INSTALLATION REPORT
Project Thomas Hill Energy Center Well Diagram File No. 40616-400
Location Clifton Hill, MO [IT] Riser Pipe Date Installed 27 Aug 2015
Client Associated Electric Cooperative, Inc. T F:reen H&A Rep D. Andersen
i Filter Sand Location See Plan
Contractor  Bulldog Drilling Cuttings
Dril C D Hl Gou
riller . Dutton Concrete Ground El.  704.7
™  Bentonite Seal | Datum NGVD
SOIL/ROCK z
51 WELL | ¢ 5
T = =~ E~
E-| £ | DETAILS | 3£ | <& WELL CONSTRUCTION DETAILS
CONDITIONS LE| g a o
a % o
f I Type of protective cover LOCKING CAP
[ ]
0 0.0 704.7 Height of Guard Pipe above ground surface 2.5 ft
Height of top of riser above ground surface 2.0 ft
i Type of protective casing Guard Pipe
Length 5.0 ft
I . . 4 inches
Inside diameter
i ) Depth of bottom of Guard Pipe _25ft
CH Fat clay with
5 sand.
Type of riser pipe Schedule 40 PVC
i Inside diameter of riser pipe 2 inch
i Depth of bottom of riser pipe 14.1 ft
| 8.0 696.7
Type of Seals Top of Seal (ft) Thickness (ft)
i 9.0 Bentonite 0.0 ft 8.0 ft
10 - -
LIMESTONE
i Dark-grey colored, Diameter of borehole 9.5 inch
crystalline, minor
oxidation.
i Depth to top of well screen 14.1 ft
i 14.0 14.1 690.6 Type of screen Machine slotted Sch 40 PVC
Screen gauge or size of openings _ 0.010in.
-15 SHALE Dark-grey
and black colored, . .
silty, soft. Diameter of screen _2inch
- 16.01
Type of Backfill around Screen No. 12-20 silica sand
Depth to bottom of well screen 19.11 ft
LIMESTONE
5 Grey-maroon to
brown colored, Bottom of silt trap NA
hard, some fossils
L present. 19.1 685.6
Depth of bottom of borehole _ 1941t

19.4
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MONITORING WELL HA-LIB07-1-BOS.GLB

Sep 24, 15

GROUNDWATER OBSERVATION WELL Well No. TPZ-12
HAtBRicH INSTALLATION REPORT
Project Thomas Hill Energy Center Well Diagram File No. 40616-400
Location Clifton Hill, MO [IT] Riser Pipe Date Installed 19 Aug 2015
Client Associated Electric Cooperative, Inc. T F:reen HaA Rep D. Andersen
i - Filter Sand Location See Plan
Contractor  Bulldog Drilling Cuttings
Dril cD Hl Gou
rer - Dutton Concrete Ground El.  689.0
™  Bentonite Seal | Datum NGVD
SOIL/ROCK z
51 WELL | ¢ 5
T = =~ E~
E-| £ | DETAILS | 3£ | <& WELL CONSTRUCTION DETAILS
CONDITIONS ae| % 4 o
o % o
Type of protective cover LOCKING CAP
0 0.0 689.0 Height of Guard Pipe above ground surface 2.5 ft
i Height of top of riser above ground surface 2.0 ft
I CL Lean clay with .
- sand and gravel. Type of protective casing Guard Pipe
I Length 5.0 ft
-5 5.01
. . 4 inches
- Inside diameter
I CH Fat clay with Depth of bottom of Guard Pipe _ 251t
i sand.
i Type of riser pipe Schedule 40 PVC
-10 10.0f
| Inside diameter of riser pipe 2 inch
I 123 | 676.7 Depth of bottom of riser pipe 22.7 ft
15 Type of Seals Top of Seal (ft) Thickness (ft)
L Grout 0.0 ft 12.3 ft
- CL Lean clay with Bentonite 12.3 ft 5.7 ft
i sand. 18.0 | 671.0
-20
5 Diameter of borehole 8 inch
| 22.7 | 666.3 Depth to top of well screen 22.7 ft
i Type of screen Machine slotted Sch 40 PVC
-25
L Screen gauge or size of openings _ 0.010in.
i Diameter of screen _ 2inch
- SC Clayey sand. Type of Backfill around Screen No. 12-20 silica sand
30 Depth to bottom of well screen 33.7 ft
i Bottom of silt trap NA
337 | 6553 Depth of bottom of borehole _ 3391t
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MONITORING WELL HA-LIB07-1-BOS.GLB

_( Aug 12, 16

GROUNDWATER OBSERVATION WELL Well No. TPZ-14
HAtBRicH INSTALLATION REPORT
Project Thomas Hill Energy Center Well Diagram File No. 128064-001
Location  Clifton Hill, MO [T1] RiserPipe Date Installed 02 Aug 2016
[EH] Screen H&A Rep P. Kroger
Client Associated Electric Cooperative, Inc. . ' ’
P Filter Sand | Location See Plan
Contractor Bulldog Drilling Cuttings
Dril cD B cou
riller . Dutton c Concrete Ground El.
N  Bentonite Seal | Datum NGVD
SOIL/ROCK z
5 WELL | ¢ 5
T = =~ E—~
FE~| £ | DETAILS | 3£ | <& WELL CONSTRUCTION DETAILS
CONDITIONS | & &| % 4 o
a % o
f I Type of protective cover LOCKING CAP
[ ]
. 0.0 Height of Guard Pipe above ground surface 2.2 ft
i Height of top of riser above ground surface 2.1 ft
[ CH Fat clay with .
- sand. Type of protective casing Guard Pipe
i Length 5.0 ft
-5
) ] 2 inches
- Inside diameter
[ Depth of bottom of Guard Pipe _ 281t
i Type of riser pipe Schedule 40 PVC
-10 CH Fat clay.
i Inside diameter of riser pipe 2 inch
| Depth of bottom of riser pipe 23.0 ft
15 Type of Seals Top of Seal (ft) Thickness (ft)
i Bentonite 0.0 ft 17.6 ft
i 17.6 - - -
-20 CH Fat clay with
sand.
i Diameter of borehole 10 inch
I 23.0 Depth to top of well screen 23.0 ft
5 5.0 Type of screen Machine slotted Sch 40 PVC
i Screen gauge or size of openings ~ 0.010in.
I Diameter of screen ~2inch
-30 SC Clayey sand. Type of Filter Pack around Screen No. 12-20 silica sand
L Depth to bottom of well screen 33 ft
_ 33.0 Bottom of silt trap NA
i SHALE ?f_ g 34.5 Depth of bottom of borehole _ 3451t
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Design Soil Properties



SOIL PROPERTY CHARACTERIZATION - THOMAS HILL ENERGY CENTER CELL 001

Bottom Ash/Boiler Slag

Su,min = 600 psf

Embankment Fill - 125 psf 129 pcf
P P S./o,' =0.360
Clay Liner -- - -
Sy min = 800 psf
Clay - 120 pcf 120 to 124 pcf 2507 psf | 1156 psf - - ’

S,/c,' = 0.253

Weathered Bedrock -- - - 6,000 psf | 6000 psf | 1531 psf

Notes:
1. Based on historic analyses performed by Geotechnology, Inc.
2. In cases where historic design properties, SPT/CPT correlations, and laboratory test data do not exist, the current design properties for these materials have been conservatively estimated using typical published values and Haley & Aldrich's experience with similar materials.

HALEY & ALDRICH, INC. Printed: 17 October 2016
\\was\Common\Projects\40616\-XXX TH SF Assessment\Analyses\_Design Soil Properties\[2016-1017-HAI-AECI Thomas Hill Design Soil Properties_F.xIsx]Cell 001



SOIL PROPERTY CHARACTERIZATION - THOMAS HILL ENERGY CENTER CELL 003

Bottom Ash/Boiler Slag/Fly Ash

Sumin = 600 psf

Embankment Fill -- 125 pcf 120 psf 865 psf | 631 psf | 1621 psf [ 1303 psf ,
SJ/o,' =0.360
Sumin = 800 psf

Clay -- 120 pcf 120 pcf 2,612 psf | 1,946 psf | 1610 psf | 1282 psf o -- --
S./o,' =0.253

Weathered Bedrock -- - .

6,000 psf | 6000 psf

1531 psf | 910 psf

Notes:
1. Based on historic analyses performed by Geotechnology, Inc.

2. In cases where historic design properties, SPT/CPT correlations, and laboratory test data do not exist, the current design properties for these materials have been conservatively estimated using typical published values and Haley & Aldrich's experience with similar materials.

HALEY & ALDRICH, INC.
\\Was\common\Projects\40616\-XXX TH SF Assessment\Analyses\_Design Soil Properties\[2016-1014-HAI-AECI Thomas Hill Design Soil Properties_D4.xIsx]Pond 1




SOIL PROPERTY CHARACTERIZATION - THOMAS HILL ENERGY CENTER CELL 004

Sy,min = 600 psf

Embankment Fill - 125 pcf 129 pcf 648 psf | 473 psf - - 700 psf -
ankment Fi pc pc ps ps 5./, = 0.360 ps
cl 120 pcf 118 pcf 738 psf N/A Sume = 800 pst 400 to 900 psf
ay - pc pc ps - - s,/c,' = 0.253 o ps -

Weathered Bedrock - - - 6,000 psf | 6,000 psf

Notes:
1. Based on historic analyses performed by Geotechnology, Inc.
2. In cases where historic design properties, SPT/CPT correlations, and laboratory test data do not exist, the current design properties for these materials have been conservatively estimated using typical published values and Haley & Aldrich's experience with similar materials.

Printed: 14 October 2016

HALEY & ALDRICH, INC.
\\Was\common\Projects\40616\-XXX TH SF Assessment\Analyses\_Design Soil Properties\[2016-1014-HAI-AECI Thomas Hill Design Soil Properties_D4.xIsx]Pond 1



Field Vertical Effective Stress, 6, (psf)

128064-003_FIG C1.PPT

Undrained Shear Strength (psf), Su
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SCALE : AS SHOWN
OCTOBER 2016 FIGURE C1




128064-003_FIG C2.PPT

Field Vertical Effective Stress, o, (psf)
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Seismic Documents



PSH Deaggregation on NEHRP BC rock

o AECI - Thomas H 92.637° W, 39.545 N.
Peak Horiz. Ground Accel.>=0.05332 g
Ann. Exceedance Rate .406E-03. Mean Return Time 2475 years

30

Mean (R,M,g,) 305.6 km, 7.07, 0.68 <~
| Modal (R,M,g)) =409.9 km, 7.70, 0.92 (from peak R,M bin)
S Q\ Modal (R,M,e*) =409.8 km, 7.70, 1 to 2 sigma (from peak R,M,¢ bin)
‘Q Binning: DeltaR 25. km, deltaM=0.2, Deltac=1.0 ~
§
8
50
“g R
§ 2] ~
8
NN ]
Q
~
o ]
C>’< E?\?/O/
o =~ o\s;“:/o
00@
0&\5’
00&
< 20,
Prob. SA, PGA == Z o
O&Oo 2 -
<median(R,M) >median "R, 25 s
Q&féo =z >
W oe <2 0<g <05 = ~®
T, T2 2 S
B o2<g < 0.5<gy<1 2 -
-1 <gy<-0.5 1 <gy<2 2 S
> T <K
05<e,<0 MM 2<¢ <3 200910 UPDATE = -
= v

2016 Sep 30 12:00:55| Distance (R), magnitude (M), epsilon (EO,E) deaggregation for a site on rock with average vs= 760. m/s top 30 m. USGS CGHT PSHA2008 UPDATE Bins with It 0.05% contrib. omitted




2ZUSGS Design Maps Detailed Report
ASCE 7-10 Standard (39.545°N, 92.637°W)

Site Class D - “Stiff Soil”, Risk Category IV (e.g. essential facilities)

Section 11.4.1 — Mapped Acceleration Parameters

Note: Ground motion values provided below are for the direction of maximum horizontal
spectral response acceleration. They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain Ss) and
1.3 (to obtain S,). Maps in the 2010 ASCE-7 Standard are provided for Site Class B.
Adjustments for other Site Classes are made, as needed, in Section 11.4.3.

From Figure 22-1"" Ss=0.124¢g
From Figure 22-2™ S, =0.077 g

Section 11.4.2 — Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or
the default has classified the site as Site Class D, based on the site soil properties in
accordance with Chapter 20.

Table 20.3-1 Site Classification

Site Class Vs N or N., S.

A. Hard Rock >5,000 ft/s N/A N/A

B. Rock 2,500 to 5,000 ft/s N/A N/A

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf

D. Stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf
E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the characteristics:
e Plasticity index PI > 20,
e Moisture content w = 40%, and
e Undrained shear strength s, < 500 psf

F. Soils requiring site response See Section 20.3.1
analysis in accordance with Section
21.1

For SI: 1ft/s = 0.3048 m/s 1lb/ft2 = 0.0479 kN/m?2



Section 11.8.3 — Additional Geotechnical Investigation Report Requirements for Seismic Design
Categories D through F

From Figure 22-7 [PGA FROM 2014 HAZARD MAP = 0.057 g |
Equation (11.8-1): PGA. = Fre:PGA = 1.600 x[0.057|=(0.0912 g |

Table 11.8-1: Site Coefficient Fpea

Site Mapped MCE Geometric Mean Peak Ground Acceleration, PGA
Class
PGA < PGA = PGA = PGA = PGA >
0.10 0.20 0.30 0.40 0.50
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of PGA

For Site Class = D and PGA =|0.057 g, Feea = 1.600

Section 21.2.1.1 — Method 1 (from Chapter 21 - Site-Specific Ground Motion Procedures for Seismic
Design)

From Figure 22-17" Crs = 0.866

From Figure 22-18" Cr = 0.838




Liquefaction Analysis
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CSR & CRR Factor of Safety Uncorrected N-Value CSR & CRR Factor of Safety
(blows/foot)
NOTES:

1) Cyclic Stress Ratio (CSR), Cyclic Resistance Ratio (CRR) and Factor of Safety (FS)
values calculated using methods described in EERI's "Soil Liquefaction during
Earthquakes" [Idriss & Boulanger, 2008].

2) Effective stresses used in CRR equations calculated based on depth of water at the time
of boring advancement. Effective stresses used in CSR equations based on depth to
water at maximum storage.

3) CSR values calculated for an earthquake having a PGA of 0.092g and a magnitude of 7.7.

4) CRR values were calcuated using an assumed fines content of 50%.

5) Calculated factors of safety are limited to a value of & for graphical representation.

ALDRICH

Thomas Hill Energy Center Liquefaction Analysis

I imiiafantinn Trimnarimne Coualiiatian
I_IqUUId 1819} llluycll IU vaiualull
B-1 & B-2

2,500-Year Return Period

October 2016 FIGURE NO.
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NOTES:

1) Cyclic Stress Ratio (CSR), Cyclic Resistance Ratio (CRR) and Factor of Safety (FS)
values calculated using methods described in EERI's "Soil Liquefaction during
Earthquakes" [Idriss & Boulanger, 2008].

2) Effective stresses used in CRR equations calculated based on depth of water at the time
of boring advancement. Effective stresses used in CSR equations based on depth to
water at maximum storage.

3) CSR values calculated for an earthquake having a PGA of 0.092g and a magnitude of 7.7.

4) CRR values were calcuated using an assumed fines content of 50%.

5) Calculated factors of safety are limited to a value of & for graphical representation.
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Factor of Safety

1) Cyclic Stress Ratio (CSR), Cyclic Resistance Ratio (CRR) and Factor of Safety (FS)
values calculated using methods described in EERI's "Soil Liquefaction during
Earthquakes" [Idriss & Boulanger, 2008].

2) Effective stresses used in CRR equations calculated based on depth of water at the time

of boring advancement. Effective stresses used in CSR equations based on depth to

water at maximum storage.

3) CSR values calculated for an earthquake having a PGA of 0.092g and a magnitude of 7.7.

4) CRR values were calcuated using an assumed fines content of 50%.
5) Calculated factors of safety are limited to a value of & for graphical representation.
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1) Cyclic Stress Ratio (CSR), Cyclic Resistance Ratio (CRR) and Factor of Safety (FS)
values calculated using methods described in EERI's "Soil Liquefaction during

Earthquakes" [Idriss & Boulanger, 2008].

2) Effective stresses used in CRR equations calculated based on depth of water at the time
of boring advancement. Effective stresses used in CSR equations based on depth to

water at maximum storage.

3) CSR values calculated for an earthquake having a PGA of 0.092g and a magnitude of 7.7.

4) CRR values were calcuated using an assumed fines content of 50%.

5) Calculated factors of safety are limited to a value of & for graphical representation.
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Slope Stability
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Material Name Color Ur;:;:/v;iag)ht Strength Type Co(}:’ e:'i)o" (::;)
EMBANKMENT FILL (2015) D 125 Mohr-Coulomb 200 25
CLAY D 120 Mohr-Coulomb 125 26
WEATHERED BEDROCK D 130 Mohr-Coulomb 0 38
BOTTOM ASH/BOILER SLAG D 90 Mohr-Coulomb 0 30
CLAY LINER . 125 Mohr-Coulomb 0 28
EMBANKMENT FILL D 125 Mohr-Coulomb 200 25

THOMAS HILL ENERGY CENTER
CELL 001

CROSS SECTION 1A-1A'

STATIC SLOPE STABILITY ANALYSIS
ROTATIONAL - DRAINED
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Unit Weight Cohesion | Phi
(bs/r3) | SEERTYPE | o (deg)

125 Mohr-Coulomb 200 25

Material Name Color

EMBANKMENT FILL (2015)

CLAY 120 Mohr-Coulomb 125 26

WEATHERED BEDROCK 130 Mohr-Coulomb 0 38

BOTTOM ASH/BOILER SLAG 90 Mohr-Coulomb 0 30

CLAY LINER 125 Mohr-Coulomb 0 28

|| 0|3 0|

EMBANKMENT FILL 125 Mohr-Coulomb 200 25

700

650

v
||« =
y

THOMAS HILL ENERGY CENTER
CELL 001

CROSS SECTION 1A-1A

STATIC SLOPE STABILITY ANALYSIS
BLOCK - DRAINED

L L L L A
-50 0 50 100 150 200 250 300




85‘0

7‘50

Safety Factor
.00
.25
.50
.75
.00
.25

OV ARARDMIMRAWWWWNNNNRPRERPRPRPPRLPOOOO

.50
.75
-00
.25
.50
.75
.00
.25
-50
.75
.00
.25
-50
.75
.00
.25
-50
.75
.00+

6‘50

||« =

Material Name

Unit Weight

Color (Ibs/#t3)

Strength Type

Cohesion

(psf)

Phi
(deg)

Vertical
Strength
Ratio

Minimum
Shear Strength
(osf)

EMBANKMENT FILL (2015)

125

Vertical Stress
Ratio

0.36

600

CLAY

120

Vertical Stress
Ratio

0.253

800

WEATHERED BEDROCK

130

Mohr-Coulomb

38

BOTTOM ASH/BOILER SLAG

90

Undrained

750

CLAY LINER

125

Undrained

1300

EMBANKMENT FILL

O 0|0 0|0

125

Vertical Stress
Ratio

0.36

600

THOMAS HILL ENERGY CENTER
CELL 001

CROSS SECTION 1A-1A'

STATIC SLOPE STABILITY ANALYSIS
ROTATIONAL - UNDRAINED

——
-50

50

——
200

——
250

——
300




8‘50

Safety Factor

0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4._00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
6.00+

7?0

65‘0

||« =

Material Name

Color

Unit Weight
(Ibs/ft3)

Strength Type

Cohesion
(psf)

Phi
(deg)

Vertical
Strength
Ratio

Minimum
Shear Strength

(psf)

EMBANKMENT FILL (2015)

125

Vertical Stress
Ratio

0.36

600

CLAY

120

Vertical Stress
Ratio

0.253

800

WEATHERED BEDROCK

130

Mohr-Coulomb

38

BOTTOM ASH/BOILER SLAG

90

Undrained

CLAY LINER

125

Undrained

EMBANKMENT FILL

1)) 30

125

Vertical Stress
Ratio

0.36

600

THOMAS HILL ENERGY CENTER
CELL 001

CROSS SECTION 1A-1A

STATIC SLOPE STABILITY ANALYSIS
BLOCK - UNDRAINED

——
-50

50

——
200

——
250

——
300




Safety Factor

1 0.00
| 0.25
o] 0.50 < 0.05
S 0.75
1 1.00
N 1.25
1 1.50
n 1.75
] 2.00
N 2.25
3] 2.50
3] 2.75
3.00 fertical | Minimum |
: 3_25 Material Name Color Ur('::’s‘;l;i:)ht Strength Type Co(l:’e;;on (::;) S‘:;ear;'goth Sh:lal;::fr‘ength
b 3.50 EMBANKMENT FILL (2015) | [ ] 125 Vem;:'ﬁi"e” 0.288 480
] 3.75 CLAY ] 120 Ve'“ﬁ:'ﬁi"e“ 0.202 640
7 j' gg WEATHERED BEDROCK | [ | 130 Mohr-Coulomb | 0 | 30
o i 4:50 BOTTOM ASH/BOILER SLAG | [ ] £ Undrained 600
S 4.75 CLAY LINER [ | 125 Undrained 1040
: 5.00 EMBANKMENT FILL ] 125 Ve'ﬁ;:'ﬁi"e” 0.288 480
. 5.25
7 5.50
] 5.75
| 6.00+
o
el
~ -
il W r
] > v
o
S
~ -
] THOMAS HILL ENERGY CENTER
el CELL 001
© CROSS SECTION 1A-1A
1 PSEUDO-STATIC SLOPE STABILITY ANALYSIS
il ROTATIONAL - UNDRAINED
A T T T T N T T T T T T T T T
-50 0 50 100 150 200 250 300 350




Safety Factor

7 0.00
] 0.25
8 0.50 < 0.05
| 0.75
i 1.00
B 1.25
8- 1.50
b 1.75
, . B . .| Vertical Minimum
i g : gg Material Name Color U'(‘I';sv}lfi;g)ht Strength Type Co::, essfl)on (::;) St;::ig:h shear' ::;:angth
7 2.50 EMBANKMENT FILL (2015) | [ | 125 Ve'ﬁ;:::'ess 0.288 480
| 2.75 cLay ] 120 Verﬁ;:;i"ess 0.202 640
7 g - gg WEATHERED BEDROCK | [_] 130 Mohr-Coulomb 0 30
i 3 : 50 BOTTOM ASH/BOILER SLAG | [ ] 90 Undrained 600
§* 3.75 CLAY LINER B 125 Undrained 1040
| j - gg EMBANKMENT FILL ] 125 Ve'ﬁ;:::'ess 0.288 480
| 4.50
| 4.75
g 5.00
7 5.25
7 5.50
o | 5.75
Oy 6.00+
i W
1 v
o
S
™~ -
b THOMAS HILL ENERGY CENTER
uo); CELL 001
© | CROSS SECTION 1A-1A
i PSEUDO-STATIC SLOPE STABILITY ANALYSIS
i BLOCK - UNDRAINED
T T T T T T T T T T T T T T
-50 50 100 150 200 250 300




800

775

750

725

700

675

650

Safety Factor
.00
.25
.50
.75
.00
.25
.50
.75
.00
.25
.50
.75
-00
.25
.50
.75
-00
.25
.50
.75
-00
.25
.50
.75
-00+

OV ARARDMIMRAWWWWNNNNRPRERPRPRPPRLPOOOO

1.62

i< =

Material Name

Color

Unit Weight
(Ibs/ft3)

Strength Type

Cohesion
(psf)

Phi
(deg)

EMBANKMENT FILL

125

Mohr-Coulomb

200

25

CLAY

120

Mohr-Coulomb

125

26

WEATHERED BEDROCK

130

Mohr-Coulomb

0

38

FLY ASH/BOTTOM
ASH/BOILER SLAG

O8O0

90

Mohr-Coulomb

0

30

e =

THOMAS HILL ENERGY CENTER
CELL 003

CROSS SECTION 3A-3A'

STATIC SLOPE STABILITY ANALYSIS
ROTATIONAL - DRAINED

-25 0

25

50

75

——
200

—
225

—
250




800

775

750

725

700

675

650

625

Safety Factor
0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
6.00+

HE I

‘i

Material Name

Color

Unit Weight
(Ibs/ft3)

Strength Type

Cohesion
(psf)

Phi
(deg)

EMBANKMENT FILL

125

Mohr-Coulomb

200

25

CLAY

120

Mohr-Coulomb

125

26

WEATHERED BEDROCK

130

Mohr-Coulomb

0

38

FLY ASH/BOTTOM
ASH/BOILER SLAG

O|E| OO

90

Mohr-Coulomb

0

30

Il =

THOMAS HILL ENERGY CENTER
CELL 003

CROSS SECTION 3A-3A'

STATIC SLOPE STABILITY ANALYSIS
BLOCK - DRAINED

T
-25 0

25

50

75

—_—T T
125 150

—
200

——
225

——
250




| 7\50 | 77\5 | 8(\)0 |

72‘5

Safety Factor
.00
.25
.50
.75
.00
.25

.50

.75

-00
.25

.50

.75
.00
.25
.50
.75
.00
.25

.50

.75
.00
.25
.50
.75
.00+

OV ARARDMIMRAWWWWNNNNRPRERPRPRPPRLPOOOO

| 65\0 | 67\5 | 7(\)0 |

62‘5

Material Name

Color

Unit Weight
(Ibs/ft3)

Strength Type

Cohesion
(psf)

Phi
(deg)

Vertical

Strength

Ratio

Minimum
Shear Strength
(psf)

EMBANKMENT FILL

125

Vertical Stress Ratio

0.36

600

CLAY

120

Vertical Stress Ratio

0.253

800

WEATHERED BEDROCK

130

Mohr-Coulomb

38

FLY ASH/BOTTOM ASH/BOILER SLAG

OO0

90

Undrained

750

i< =

HE =

THOMAS HILL ENERGY CENTER
CELL 003

CROSS SECTION 3A-3A'

STATIC SLOPE STABILITY ANALYSIS
ROTATIONAL - UNDRAINED

25

50 75

—
125

——
200

—
225

—
250




| 75\0 | 7\75 | 8(\)0 |

7%5

Safety Factor
0.00
0.25
0.50
0.75
1.00
1.25

1.50

1.75
2.00

2.25

2.50
2.75

3.00
3.25
3.50
3.75

4._00

4.25
4.50

4.75
5.00
5.25
5.50
5.75
6.00+

6?0 ‘ 6(5 ‘ 790 ‘

i« =

2.05

Material Name

Unit Weight
(Ibs/ft3)

Strength Type

Cohesion
(psf)

Phi
(deg)

Vertical
Strength
Ratio

Minimum
Shear Strength
(psf)

EMBANKMENT FILL

125

Vertical Stress Ratio

0.36

600

CLAY

120

Vertical Stress Ratio

0.253

800

WEATHERED BEDROCK

130

Mohr-Coulomb

38

FLY ASH/BOTTOM ASH/BOILER SLAG

90

Undrained

750

HE I

THOMAS HILL ENERGY CENTER
CELL 003

CROSS SECTION 3A-3A'

STATIC SLOPE STABILITY ANALYSIS
BLOCK - UNDRAINED

75

—
200

—
225

—
250

—
275




800

775

750

725

700

675

650

625

Safety Factor

OV ARARDMIMRAWWWWNNNNRPRERPRPRPPRLPOOOO

-00
.25
.50
.75
-00
.25
.50
.75
-00
.25
.50
.75
.00
.25
-50
.75
.00
.25
-50
.75
.00
.25
-50
.75
-00+

< 0.05

Material Name

Unit Weight

Color (Ibs/#3)

Strength Type

Cohesion
(psf)

Phi
(deg)

Vertical
Strength
Ratio

Minimum

Shear Strength

(psf)

EMBANKMENT FILL

125

Vertical Stress Ratio

0.288

480

CLAY

120

Vertical Stress Ratio

0.202

640

WEATHERED BEDROCK

130

Mohr-Coulomb

30

FLY ASH/BOTTOM ASH/BOILER SLAG

OO0 &

90

Undrained

600

'€ =

HE

THOMAS HILL ENERGY CENTER
CELL 003
CROSS SECTION 3A-3A'

ROTATIONAL - UNDRAINED

PSEUDO-STATIC SLOPE STABILITY ANALYSIS

25 50 75 100 125 150

—
200

—
225

—
250




800

775

750

725

700

6(5

650

625

Safety Factor
0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
6.00+

HE =

Material Name

Color

Unit Weight
(Ibs/ft3)

Strength Type

Cohesion
(psf)

Phi
(deg)

Vertical
Strength
Ratio

Minimum

Shear Strength

(psf)

EMBANKMENT FILL

125

Vertical Stress Ratio

0.288

480

CLAY

120

Vertical Stress Ratio

0.202

640

WEATHERED BEDROCK

130

Mohr-Coulomb

30

FLY ASH/BOTTOM ASH/BOILER SLAG

O8O

90

Undrained

600

|l =

THOMAS HILL ENERGY CENTER
CELL 003
CROSS SECTION 3A-3A

PSEUDO-STATIC SLOPE STABILITY ANALYSIS

BLOCK - UNDRAINED

< 0.05

25

50

75

—
200

—
225

—
250




625 650 675 700 725 750 775 800

600

Safety Factor
.00
.25
.50
.75

OV ARARDMIMRAWWWWNNNNRERPRPRPPRLPOOOO

.00
.25
.50
.75
.00
.25
.50
.75
.00
.25
.50
.75
.00
.25
.50
.75
.00
.25
.50
.75
.00+

I

Material Name

Color

Unit Weight
(Ibs/ft3)

Strength Type

Cohesion
(psf)

Phi
(deg)

EMBANKMENT FILL

125

Mohr-Coulomb

200

25

CLAY

120

Mohr-Coulomb

125

26

WEATHERED BEDROCK

130

Mohr-Coulomb

0

38

i =

i€ =

THOMAS HILL ENERGY CENTER
CELL 004

CROSS SECTION 4A-4A'

STATIC SLOPE STABILITY ANALYSIS
ROTATIONAL - DRAINED

e
-25

25

50

200

225

250

——
275




800

750

700

650

Safety Factor
0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
6.00+

g =

Material Name

Color

Unit Weight
(Ibs/ft3)

Strength Type

Cohesion
(psf)

Phi
(deg)

EMBANKMENT FILL

125

Mohr-Coulomb

200

25

CLAY

120

Mohr-Coulomb

125

26

WEATHERED BEDROCK

130

Mohr-Coulomb

0

38

i€ =

THOMAS HILL ENERGY CENTER
CELL 004

CROSS SECTION 4A-4A'

STATIC SLOPE STABILITY ANALYSIS
BLOCK - DRAINED

-25 0

25

50

75

100 125 150 175

200

225

250

275




800

775

750

725

700

675

650

625

600

Safety Factor

OV ARARDMIMRAWWWWNNNNRPRERPRPRPPRLPOOOO

-00
.25
.50
.75
-00
.25
.50
.75
-00
.25
.50
.75
.00
.25
-50
.75
.00
.25
-50
.75
.00
.25
-50
.75
-00+

>

Material Name

Color

Unit Weight
(Ibs/ft3)

Strength Type

Cohesion
(psf)

Phi
(deg)

Vertical
Strength
Ratio

Minimum
Shear Strength’
(psf)

EMBANKMENT FILL

125

Vertical Stress Ratio

0.36

600

CLAY

120

Vertical Stress Ratio

0.253

800

WEATHERED BEDROCK

130

Mohr-Coulomb

38

H R

THOMAS HILL ENERGY CENTER
CELL 004

CROSS SECTION 4A-4A'

STATIC SLOPE STABILITY ANALYSIS
ROTATIONAL - UNDRAINED

25

50

75

—
200

—
225

——
250




800

775

750

725

700

675

650

625

0

60

0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4._00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
6.00+

Safety Factor

>

1.72

Material Name Color

Unit Weight
(Ibs/ft3)

Strength Type

Cohesion
(psf)

Phi
(deg)

Vertical
Strength
Ratio

Minimum
Shear Strength
(psf)

EMBANKMENTFILL | [ ]

125

Vertical Stress Ratio

0.36

600

CLAY ]

120

Vertical Stress Ratio

0.253

800

WEATHERED BEDROCK | [_|

130

Mohr-Coulomb

38

|| =

THOMAS HILL ENERGY CENTER
CELL 004

CROSS SECTION 4A-4A'

STATIC SLOPE STABILITY ANALYSIS
BLOCK - UNDRAINED

——
-25

25

50 75

200

225

250

275




775 800

750

725

700

675

650

625

600

Safety Factor
.00
.25
.50
.75
.00
.25
.50
.75
.00
.25
.50
.75
-00
.25
.50
.75
-00
.25
.50
.75
-00
.25
.50
.75
-00+

OV ARARDMIMRAWWWWNNNNRPRERPRPRPPRLPOOOO

Material Name

Color

Unit Weight
(Ibs/ft3)

Strength Type

Cohesion
(psf)

Phi
(deg)

Vertical
Strength
Ratio

Minimum
Shear Strength’
(psf)

EMBANKMENT FILL

125

Vertical Stress Ratio

0.288

480

CLAY

120

Vertical Stress Ratio

0.202

640

WEATHERED BEDROCK

130

Mohr-Coulomb

30

THOMAS HILL ENERGY CENTER
CELL 004
CROSS SECTION 4A-4A'

PSEUDO-STATIC SLOPE STABILITY ANALYSIS

ROTATIONAL - UNDRAINED

A

< 0.05

25

50

75

—
200

——
225

—
250




| | 7?0 | 7(5 | 890 |

725

Safety Factor
0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
6.00+

6%5 ‘ 6?0 ‘ 6(5 ‘ 790

600

Material Name

Phi

(deg)

Vertical
Strength

Ratio

EMBANKMENT FILL

0.288

CLAY

0.202

WEATHERED BEDROCK

30

€=

THOMAS HILL ENERGY CENTER
CELL 004
CROSS SECTION 4A-4A'

PSEUDO-STATIC SLOPE STABILITY ANALYSIS

BLOCK - UNDRAINED

< 0.05

T
-25 0

—————
225

—————
275




APPENDIX C

Supplemental Subsurface Information
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\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-09 W FENCE.GDT

H&A-TEST BORING-07-1

Boring No. HAB-CDT-01
HAHRYicH TEST BORING REPO F"
Project Thomas Hill Energy Center-CCR Dewatering Tank, Clifton Hill, File No. 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling Start 25 September 2019
Finish 25 September 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA s NQ | Rig Make & Model: Truck: CME 500X H&ARep.  G. Foushee
_ _ _ Bit Type: Cutting Head Elevation 755.3
Inside Diameter (in.)| 3.75 1.375 1.875 | Drill Mud: None Datum NAVD 88
Hammer Weight (Ib)] - 140 - CHJasitf;gHi A Automatic H Location
. oist/Hammer: utomatic Hammer N 1352345
Hammer Fall (in.) - 30 - | PID Make & Model: MiniRAE 2000 E 1602290
[ o - = = .
|2 .12C| g Eos fé VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
— |mE& = a2 [ b s, [} [} >| @
-.g_ 5 %8 IS %_ g %g‘ 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lol g 2lo|8|8 § %‘ 3
) g—g Ex g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % = "§ S
o 8 S o 22 GEOLOGIC INTERPRETATION) ey ey peyied ey iel b K-l P R
- 0 -GLACIAL DRIFT DEPOSITS-
i 4 S1 20 CH | Stiff brown to yellow fat CLAY with sand (CH), few roots, moist 51(10| 5 80
7 19 4.0
B 7
7
i 4 S2 4.0 CH | Stiff brown to yellow and gray fat CLAY (CH), mottled, moist 10 90
6 21 6.0
-5 6
7
i 3 S3 6.0 Note: No Recovery
7 20 8.0
B 9
10
i T1 8.0 Note: Shelby Tube from 8.0 to 10.0 ft
18 | 10.0 CL PSI=400 2|2|5]|21|70
B Brown sandy lean CLAY (CL)
-10
i 4 sS4 14.0 CH | Stiff brown fat CLAY (CH), occasional chalk, moist 5[5 90
S | 24 | 160
-154 8
10
i 4 S5 19.0 CH | Stiff brown to black fat CLAY with sand (CH), mottled, weathered gravel 3/8 510 85
6 24 21.0 in.
- 20
Water Level Data Sample ID Well Diagram Summary
| Elapsed|___Depth (it) to: 0 - Open End Rod (L[] Riser Pipe
Date Time Tims(hr Bottom [ Bottom[ |\ . T Th‘? Wall Tub [E] screen Overburden (ft) 32.4
“{of Casing| of Hole ater . |n. all Tube Filter Sand Rock Cored (ft) 5
9/25/19 324 Dry U- Unfilsturbed Sample Cuttings Samples 7S, 1C. T1
S - Split Spoon Sample Bl cou
Concrete Boring No. HAB-CDT-01
~ Bentonite Seal
Field Tests: Dilatancy: R Rapld S- Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh

igh

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

Note SO|I ldentlf' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




Boring No. HAB-CDT-01
|-IRI:E£ICH TEST BORING REPO F ‘ File No. 128064011
SheetNo. 2 of 3
@ T =~ 5 -
£|8.|22|08|cuc]| £ VISUAL-MANUAL IDENTIFICATIONAND DESCRIPTION Cravel SaE”d Field Test
~ |mE& = a= ox| & ® [} | @
;E_ 5 %_8' E%_ ‘@%é‘ n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
© 28| Ex| B o 65| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|D %6
&) ((/J“ %06 &) ﬁ % GEOLOGIC INTERPRETATION) RN gEES 5
205
10
§ -GLACIAL DRIFT DEPOSITS-
2|
[}
£
§ i 4 S6 24.0 CL | Very stiff gray and brown sandy lean CLAY (CL), mottled, moist 5(5|8]|7|69
§ 6 24 26.0
E [254 10
5] 10
<
z |
]
=
o
|
<
z
z
o |
z
o
k
§ i 6 S7 29.0 CL | Very stiff brown to grayish-yellow sandy lean CLAY with gravel (CL), 55|10 5|70
o 7 24 | 310 mottled
S 30 34
£ 27
£
9]
e 722.9
[} A
z 324 SEE CORE BORING REPORT FOR ROCK DETAILS
Eﬂ 5
3
@
g
% 1351
A
z
El
=
=
Q
U\ |
2
=
i
<
5
=
[e]
o
I
S
14
3
5
£
8
G}
w
O
&
:
d
2
&
Q
O
o
£
]
3
2
g
o
2
&
w
g NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-CDT-01
I
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\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-07-1.GDT

H+A_CORE+WELL07-1

HAtBRicH

Boring No. HAB-CDT-01

CORE BORING REPOR'DRAF-“ gll!‘e NoN 1328?6:;1-011
eet No. (o)

Depth| Ping | Run Run |Recovery/RQD| weath- | Elev./ Visual Description
Rate Depth ; Depth
() | min.ty| NO- |~ g . ering p and Remarks
: (ft) in. % (ft)
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
2 C1 | 324 56 93 [ Slightto | 722.9 [Hard, slightly to moderately weathered, gray to yellow, very fine grained LIMESTONE.
L 37.4 38 63 |moderate 324 Bedding thick, joints slightly decomposed to disintegrated, moderately fractured,
4 7917 fractured 5 to 10 mm, subhorizontal to sub vertical, filled with clay, oxidized.
i 33.6 | Soft, moderately weathered, gray to green, fine grained SHALE. Bedding thin, joints
moderately decomposed to disintegrated, intensely fractured, oxidized on fractured
4 surfaces.
3 719.5
- 35.8 | Hard, slightly weathered, gray, very fine grained LIMESTONE. Bedding thick, joints
3 slightly decomposed, competent, moderately fractured, fractured sub horizontal, healed.
I 717.9
37.4 BOTTOM OF EXPLORATION 37.4 FT




FILE NO. 128064-012

Boring ID Run No. | Depth (ft) | REC (in./%) | RQD (in./%) Comments

HAB-CDT-01 C1 32.4-37.4 | 56in./93% | 38in./63% Complete

HAB-CDT-01 Core Box 1 of 1

CONCRETE DEWATERING TANK (CDT)
Ic THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

APPENDIX A — ROCK CORE PHOTOS

JANUARY 2020




17 Dec 19

\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-09 W FENCE.GDT

H&A-TEST BORING-07-1

Boring No. HAB-CDT-02
HAHBYicH TEST BORING REPO F"
Project Thomas Hill Energy Center-CCR Dewatering Tank, Clifton Hill, File No. 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling Start 25 September 2019
Finish 25 September 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA s NQ | Rig Make & Model: Truck: CME 500X H&ARep.  G. Foushee
_ _ _ Bit Type: Cutting Head Elevation 754.8
Inside Diameter (in.)| 3.75 1.375 1.875 | Drill Mud: None Datum NAVD 88
Hammer Weight (Ib)| - 140 - Casing: Location
. Hoist/Hammer: NA Automatic Hammer N 1352340
Hammer Fall (in.) - 30 - | PID Make & Model: MiniRAE 2000 E 1602526
[ o - = = .
€|8.|22| 08 |cor 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ | m.E = 3= o= g ) ) | @
£|8° %8 ES ‘E %§ 2 (Density/consistency, color, GROUP NAME, max. particle size*, MMEEIREE § = £
) g—g Ex g olaSs 8 structure, odor, moisture, optional descriptions 8 £ 8 § ElE % = "§ 5
o 8 S o gl 2 GEOLOGIC INTERPRETATION) 2lel=l=lel=|ElRI2]&
- 0 -GLACIAL DRIFT DEPOSITS-
i 5 S1 20 CH | Stiff dark brown fat CLAY (CH), moist 10 90
7 15 4.0
B 8
i 3 S2 4.0 CH | Very stiff dark brown fat CLAY (CH), moist 10 90
6 16 6.0
-5 10
i 2 S3 6.0 CH | Soft stiff dark brown fat CLAY (CH), sand at approximately 5.0 ft 10| 5 85
7 2 20 8.0
| v 2
i 1 S4 8.0 CH | Medium stiff yellow fat CLAY (CH), few weathered gravel to 1/4 in., moist 1110 89
3 119 | 100
B 5
-10
i 5 S5 14.0 CH | Stiff yellow fat CLAY (CH), moist 10 90
7 120 | 16.0
-154 8
i 5 S6 19.0 CH | Stiff yellow fat CLAY (CH), few weathered 1/4 in. pebbles, moist 1110 89
6 | 24 | 210
- 20
Water Level Data Sample ID Well Diagram Summary
| Elapsed|___Depth (it) to: 0 - Open End Rod (L[] Riser Pipe
Date Time Timg (hr Botiom | Botiom |+~ ; Th? ot [E] screen Overburden (ft) 4415
“{of Casing| of Hole ater . |n. all Tube Filter Sand Rock Cored (ft) 5
9/25/19 0 60 | 80 | 70 U - Undisturbed Sample Cuttings Samples  11S,1C
’ S - Split Spoon Sample B cou :
Concrete Boring No. HAB-CDT-02
XY  Bentonite Seal
Field Tests: Dilatancy: R- Rapid S-Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High
Touqhngs_s_.J__LmN_M;Mg_dmm_H;ﬂ@h Dry Strenqth N-None L- Low M - Medium H - High V - Very High

Note SO|I ldentlf' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




17 Dec 19

\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-09 W FENCE.GDT

H&A-TEST BORING-07-1

Boring No. HAB-CDT-02
Hﬁ%lCH TEST BORING REPO F ‘ File No. 128064-011
SheetNo. 2 of 3
[ T =] =5 -
£|8.|22|08|cuc]| £ VISUAL-MANUAL IDENTIFICATIOR'AND DESCRIPTION Cravel SaE”d Field Test
~ |moE = a> o= S o @ | @
'*E_ 8¢© %_8' € %_ ‘g %g D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ 2l o|8]8 g ‘E‘ %,
23| Ex So|HSs a structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|D z S
o 8 % o3 o ﬁ % GEOLOGIC INTERPRETATION) N pegpeg ey by e IS 5
20—
i -GLACIAL DRIFT DEPOSITS-
i 5 S7 24.0 CH | Very stiff gray fat CLAY (CH), angular 3/8 in. gravel 510 85
8 26.0
-25- 8
i 5 S8 29.0 CH | Very stiff brown fat CLAY with sand (CH), coarse sand in vertical seams 20 80
7 29 | 310
-301 10
[ 10 S9 34.0 CH | Very stiff gray fat CLAY (CH), moist 5 10 85
13 24 36.0
-354 17
B 58 o __ | _ N S R N N SN SN B N
26 | S10 | 39.0 39.0 | CL | stiff hard gray lean CLAY (CL), moist 100]
20 24 41.0
-40- 18
- - 710.7
No0/2"M S11 /]| 44.0| 442 TOP OF BEDROCK
45 \ 44.2 / SEE CORE BORING REPORT FOR ROCK DETAILS
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-CDT-02
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\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-07-1.GDT

H+A_CORE+WELL07-1

HAtBRicH

Boring No. HAB-CDT-02

CORE BORING REPOR'DR AF-“ gll!‘e NoN 1328?6:;1-011
eet No. (o)

Depth| Ping | Run Run |Recovery/RQD| weath- | Elev./ Visual Description
Rate Depth ; Depth
() | min.ty| NO- |~ g . ering p and Remarks
: (ft) in. % (ft)
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS

3 C1 | 442 47 78 Fresh Hard, fresh, gray, very fine grained LIMESTONE. Bedding extremely thick, joints fresh to
| 45 49.2 32 53 slightly fractured.

3
i Moderate Soft to medium, moderate to highly weathered, gray, fine grained, SHALE. Bedding

3 to High thick, joints slightly to moderately decomposed, slightly disintegrated, rubble.

3

3
- 705.7

49.2 BOTTOM OF EXPLORATION 49.15 FT




FILE NO. 128064-012

Boring ID Run No. | Depth (ft) | REC (in./%) | RQD (in./%) Comments

HAB-CDT-02 C1 44.2-49.2 | 47in./78% | 32in./53% Complete

HAB-CDT-02 Core Box 1 of 1

CONCRETE DEWATERING TANK (CDT)
Ic THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

APPENDIX A— ROCK CORE PHOTOS

JANUARY 2020
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\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-09 W FENCE.GDT

H&A-TEST BORING-07-1

Boring No. HAB-CDT-03
HAHBYicH TEST BORING REPO F"
Project Thomas Hill Energy Center-CCR Dewatering Tank, Clifton Hill, File No. 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling Start 25 September 2019
Finish 25 September 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA s NQ | Rig Make & Model: Truck: CME 500X H&ARep.  G. Foushee
_ _ _ Bit Type: Cutting Head Elevation 749.0
Inside Diameter (in.)| 3.75 1.375 1.875 | Drill Mud: None Datum NAVD 88
Hammer Weight (Ib)| - 140 - Casing: Location
. Hoist/Hammer: NA Automatic Hammer N 1352341
Hammer Fall (in.) - 30 - | PID Make & Model: MiniRAE 2000 E 1602763
[ o - = - .
€|8.|22| 08 |cor 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ | m.E = 3= o= g ) ) | @
-.g_ 5 %8 E%_ g%g‘ 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lol g 2lo|8|8 § %‘ 3
) g—g Ex g olaSs 8 structure, odor, moisture, optional descriptions 8 £ 8 § ElE % = "§ 5
o 8 S o gl 2 GEOLOGIC INTERPRETATION) 2lel=l=lel=|ElRI2]&
- 0 -GLACIAL DRIFT DEPOSITS-
i 5 S 20 CH | Stiff brown fat CLAY (CH), moist 5[5 90
4 14 4.0
B 5
7
i 3 S2 4.0 CH | Medium stiff brown fat CLAY (CH), moist 10 90
3 13 6.0
-5 4
3
i 2 S3 6.0 CH | Medium stiff brown fat CLAY with sand (CH), moist 10 13|77
3 15 8.0
B 3
2
i 2 S4 8.0 CH | Medium stiff brown fat CLAY (CH), moist 10 90
3 20 10.0
B 3
4
-10
i 2 S5 14.0 CH | Stiff brown to gray fat CLAY (CH), mottled, moist 10 90
4 | 19 | 160
-154 6
6
\V/
i 2 S6 19.0 CH | Stiff brown to gray fat CLAY with gravel (CH), mottled, gravel 1/2 in. 10(10(10 70
4 20 | 21.0 angular, moist
- 20
Water Level Data Sample ID Well Diagram Summary
| Elapsed|___Depth (it) to: 0 - Open End Rod (L[] Riser Pipe
Date Time Tims(hr Bottom [ Bottom[ |\ . T Th‘? Wall Tub [E] screen Overburden (ft) 34.3
“{of Casing| of Hole ater . |n. all Tube Filter Sand Rock Cored (ft) 5
9/26/19 | 0700 0 140 | 160 | 160 | U-Undisturbed Sample Cuttings Samples 9s, 1C
S - Split Spoon Sample B o
Concrete Boring No. HAB-CDT-03
~ Bentonite Seal
Field Tests: Dilatancy: R Rapld S - Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh -

- High

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

Note SO|I ldentlf' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-09 W FENCE.GDT

H&A-TEST BORING-07-1

Boring No. HAB-CDT-03
|-IRI:E£ICH TEST BORING REPO F ‘ File No.  128064-011
SheetNo. 2 of 3
3] . =] 5 -
€|8.|22| 08 |cos £ VISUAL-MANUAL IDENTIFICATION'AND DESCRIPTION Cravel SaE“d Field Test
—|@E =la” 95| > o I | @
"CE,_ fri %8 S %_ ‘g %é‘ n (Density/consistency, color, GROUP NAME, max. particle size*, g o g 3ol 8|8 g *S' %
|28 EX|HO|BSS a3 structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|D 3|5
a & S| B &l a GEOLOGIC INTERPRETATION) clelslclelelal2leE
-20
6
7
i -GLACIAL DRIFT DEPOSITS-
i 3 S7 24.0 CH | Stiff brown fat CLAY (CH), angular 1/4 in. gravel, moist 15| 5 80
6 22 | 26.0
-25- 8
8
[ 6 S8 29.0 CH | Stiff brown fat CLAY (CH), wet 5 95
6 24 | 310
-301 9
12
" Goml s L aaol a7 TOP OF BEDROCK
\L/ 34'3 34. SEE CORE BORING REPORT FOR ROCK DETAILS
- 35 -
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-CDT-03
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\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-07-1.GDT

H+A_CORE+WELL07-1

HAtBRicH

Boring No. HAB-CDT-03

CORE BORING REPOR'DRAF-“ gll!‘e NoN 1328?6:;1-011
eet No. (o)

Depth| Ping | Run Run |Recovery/RQD| weath- | Elev./ Visual Description
Rate Depth ; Depth
() | min.ty| NO- |~ g . ering p and Remarks
: (ft) in. % (ft)
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
C1 | 343 49 82 | Slightto | 714.7 [Hard, slightly to highly weathered, very fine grained LIMESTONE, joints slightly
| 35 | 39.3 46 77 High 34.3 decomposed to 36 ft, then moderately to highly decomposed, joints moderately
disintegrated below 36 ft, slightly fractured, then intensely below 36 ft. Fractures healed,
high angle or open with oxidization on surfaces.
i Moderate Soft, moderately weathered, gray to green, fine grained SHALE. Foliated, joints
moderately decomposed, moderately fractured.
I 709.7
39.3 BOTTOM OF EXPLORATION 39.3 FT




FILE NO. 128064-012

Boring ID Run No. | Depth (ft) | REC (in./%) | RQD (in./%) Comments

HAB-CDT-03 C1 34.3-39.3 [ 49in./82% | 46in./77% Complete

HAB-CDT-03 Core Box 1 of 1

CONCRETE DEWATERING TANK (CDT)
ICH THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

APPENDIX A— ROCK CORE PHOTOS

JANUARY 2020




17 Dec 19

\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-09 W FENCE.GDT

H&A-TEST BORING-07-1

Boring No. HAB-CDT-04
HAHBYicH TEST BORING REPO F"
Project Thomas Hill Energy Center-CCR Dewatering Tank, Clifton Hill, File No. 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling Start 24 September 2019
Finish 24 September 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA s NQ | Rig Make & Model: Truck: CME 500X H&ARep.  G. Foushee
_ _ _ Bit Type: Cutting Head Elevation 755.6
Inside Diameter (in.)| 3.75 1.375 1.875 DriII.Mud: None Datum NAVD 88
Hammer Weight (Ib)] - 140 - CHlasltf;gHi A Automatic H Location
. oist/Hammer: utomatic Hammer N 1352279
Hammer Fall (in.) - 30 ~ | PID Make & Model: MiniRAE 2000 E 1602408
[ o - = = .
€|8.|22| 08 |cor 2 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ | m.E = 3= o= g ) ) | @
£|8° %8 ES g G § 2 (Density/consistency, color, GROUP NAME, max. particle size*, MMEEIREE § = £
) g— S| Ex g olaSs 8 structure, odor, moisture, optional descriptions 8 £ 8 § ElE % = "§ 5
o 8 S o gl 2 GEOLOGIC INTERPRETATION) 2lel=l=lel=|ElRI2]&
- 0
i 7 | s1 | 20 -CCR DEPOSITS-
1 18 4.0
B 11
10
B 751.6
2 S2 4.0 4.0 | CH | Medium stiff gray to brown fat CLAY (CH), organic odor, moist 100
2 24 6.0
5 i -GLACIAL DRIFT DEPOSITS-
i 2 S3 6.0 CH | Medium stiff yellow-brown fat CLAY with gravel (CH), moist, fine roots, 100
3 18 8.0
- 4
6
747.6 Note: Shelby Tube from 8.0 to 10.0 ft.
I 4 | T1 8.0 8.0 [ CL| Grayto brownsandy lean CLAY (CL) ~  ~ — — — ~ 77 T T T2Ts et T T T
8 17 | 10.0 PSI=500
B 10
14
-10
B 416 - _ 1 _ _ _ _ _ _ ___ _ __ _ _ _ _____________ i I SN SN N EN S AN B A
3 sS4 14.0 14.0 | CH | Stiff gray to yellow fat CLAY (CH), moist, few weathered 1/2 in. gravel 5 15(10 80
6 | 22 | 16,0
-154 8
11
i 3 S5 19.0 CH | Stiff gray to yellow fat CLAY (CH), moist, few weathered 1/4 in. gravel 55|10 80
6 | 24 | 210
- 20
Water Level Data Sample ID Well Diagram Summary
| Elapsed|___Depth (it) to: 0 - Open End Rod [LL]  Riser Pipe
Date Time Timg (hr Bottom [ Bottom[ |\ . T Th‘?n Wall Tube [E] screen Overburden (ft) 34.5
“{of Casing| of Hole ater - ) u Filter Sand Rock Cored (ft) 5
9/24/19 345 Dry u- Unf"swrbed Sample Cuttings Samples 11S, 2C
S - Split Spoon Sample B o
Concrete Boring No. HAB-CDT-04
\\\\ Bentonite Seal
Field Tests: Dilatancy: R Rapld S - Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh

igh

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

Note SO|I ldentlf' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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HA-LIB09.GLB HA-TB+CORE+WELL-09 W FENCE.GDT

H&A-TEST BORING-07-1

Boring No. HAB-CDT-04
Hﬁ%lCH TEST BORING REPO F ‘ File No. 128064-011
SheetNo. 2 of 3
@ . =~ 5 -
£|8.|22|08|cuc]| £ VISUAL-MANUAL IDENTIFICATION'AND DESCRIPTION Cravel SaE”d Field Test
~ |moE = a> o= S o @ | @
'*E_ 8¢© %_8' € %_ ‘g & § D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ 2l o|8]8 g ‘E‘ %,
o | 28| Ex So|HSs a structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|D z S
a 8 S| B gl 2 GEOLOGIC INTERPRETATION) 2l2l=l=lel=l5lRoI&lE
20—
11
[ -GLACIAL DRIFT DEPOSITS-
i 3 S6 24.0 CH | Very stiff gray to yellow fat CLAY (CH), moist, few weathered 1/4 in. gravel 55|10 80
6 24 | 26.0
254 10
10
i 39 S7 29.0 CH | Hard brown to yellowish fat CLAY (CH), moist, few weathered 1/4 in. gravel | 5 | 5|10 80
7307\&8"/\ 10 f\ 29.5]
[ 72111 CH | Stiff brown fat CLAY (CH), 2 in. gravel 55110 80
35 34. SEE CORE BORING REPORT FOR ROCK DETAILS
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-CDT-04
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HA-LIB09.GLB HA-TB+CORE+WELL-07-1.GDT

H+A_CORE+WELL07-1

HAtBRicH

Boring No. HAB-CDT-04

CORE BORING REPOR'DR AF-“ gll!‘e NoN 1328?6:;1-011
eet No. (o)

Depth| Ping | Run Run |Recovery/RQD| weath- | Elev./ Visual Description
Rate Depth ; Depth
() | min.ty| NO- |~ g . ering p and Remarks
: (ft) in. % (ft)
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
C1 | 345 8 27 High [ 721.7 | Hard, highly weathered, yellow to gray LIMESTONE to SHALE, rubble.
—35 - 3 370 | © 0 34.5
i 3
i 7 C2 | 37.0 20 67 High Hard to soft, highly weathered, gray to black SHALE, solid/friable/dicastic.
39.5 0 0
i 4
i 3
716.1
20 39.5 BOTTOM OF EXPLORATION 39.5 FT




FILE NO. 128064-012

€
13
E
)
Q
-
Q

Boring ID Run No. | Depth (ft) | REC (in./%) | RQD (in./%) Comments
HAB-CDT-04 C1 345-37.0 | 8in./27% 0in./0% Complete
HAB-CDT-04 C2 37.0-39.5 | 20in./67% 0in./0% Complete

HAB-CDT-04 Core Box 1 of 1

CONCRETE DEWATERING TANK (CDT)
THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

HAtB&ic

APPENDIX A— ROCK CORE PHOTOS

JANUARY 2020
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HA-LIB09.GLB HA-TB+CORE+WELL-09 W FENCE.GDT

H&A-TEST BORING-07-1

Boring No. HAB-CDT-05
HAHRYicH TEST BORING REPO F"
Project Thomas Hill Energy Center-CCR Dewatering Tank, Clifton Hill, File No. 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor  Bulldog Drilling Start 26 September 2019
Finish 26 September 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driler C. Dutton
Type HSA s NQ | Rig Make & Model: Truck: CME 500X H&ARep.  G. Foushee
_ _ _ Bit Type: Cutting Head Elevation 736.6
Inside Diameter (in.)| 3.75 1.375 1.875 | Drill Mud: None Datum NAVD 88
Hammer Weight (Ib)] - 140 - CHlasitf;gHi A Automatic H Location
. oist/Hammer: utomatic Hammer N 1352255
Hammer Fall (in. - -
(in.) 30 PID Make & Model: MiniRAE 2000 E 1602661
[ o - = = .
13 ./8C| o coc é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |m.E = (_lv o= s, [0] [0) >| @
-.g_ 5 % 8 IS %_ ‘E ] §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lol g 2lo|8|8 § %‘ 3
) g— S| Ex g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % = "§ S
o 8 S a 22 GEOLOGIC INTERPRETATION) ey ey peyied ey iel b K-l P R
- 0
i -GLACIAL DRIFT DEPOSITS-
i T1 20 Note: Shelby Tube from 2.0 to 4.0 ft.
B 15 4.0 CH | Yellow fat CLAY (CH) 10 5 85
350 PSI
i 4 S1 4.0 CH | Medium stiff yellow to gray fat CLAY (CH), mottled, moist 10 5 85
| 5 | 4 20 6.0
4
| 5
2 S2 6.0 CH | Similar to S1, except stiff 10 5 85
B 5 20 8.0
6
| 8
3 S3 8.0 CH | Similar to S2 10 5 85
| 5 24 | 10.0
7
10 10
[ Lo sa a0 720 L L ________________________ | N s s s o o o
B 153__ 12 22 | 155 7%:2 SP | Medium dense yellow poorly graded coarse SAND (SP), wet
195 S5 o 15.2 | CH | Stiff yellow to brown fat CLAY (CH), moist, weathered 1/2 in. gravel
i 16.0
i 3 S6 19.0 CH | Very stiff yellow to brown fat CLAY (CH), moist, weathered 1/2 in. gravel
20 151 17 ] 210
R s Refusal at 21.2
| ' SEE CORE BORING REPORT FOR ROCK DETAILS
- 25
Water Level Data Sample ID Well Diagram Summary
Date Time Elapsed Depth (ft) to: O - Open End Rod % Riser Pipe Overburden (ft) 21.2
Time (hr.) Bottom | Bottom |\ o | T Thin wall Tube Screen
of Casing| of Hole ) Filter Sand Rock Cored (ft) 5
9/26/19 | 1400 0 140 | 160 | 150 | U Undisturbed Sample Cuttings Samples  6S, 1C, T1
S - Split Spoon Sample B o
Concrete Boring No. HAB-CDT-05
~ Bentonite Seal
Field Tests: Dilatancy: R Rapld S- Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh

igh

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

Note SO|I ldentlf' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




Boring No. HAB-CDT-05
Hﬂ:EKICH CORE BORING REPOR A File No. 128064-011
Sheet No. 2 of 2
Depth DFr{igitr;g Run Dzurt]h Recovery/RQD| weath- | Elev./ Visual Description
() | (min.ity| No- f? . ering |Depth and Remarks
: (ft) in. % (ft)
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
C1 | 21.2 60 100 [Moderate| 715.4 [Hard, gray to yellow, very fine grained LIMESTONE. Joints moderately decomposed to
26.2 42 70 21.2 moderately disintegrated, moderately fractured, fractures are sub horizontal, some
i 3 healed, brown oxidation on fractured surfaces, some with clay and oxide infill.
i 2
2r 4
a
254 3
@
5}
o
cr 4 710.4
§ 26.2 BOTTOM OF EXPLORATION 26.2 FT
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FILE NO. 128064-012

S IS TS,

R
B

Boring ID

Run No.

Depth (ft)

REC (in./%)

RQD (in./%) | Comments

HAB-CDT-05

C1

21.2-26.2

60 in./100%

42 in./70% Complete

HAB-CDT-05 Core Box 1 of 1

HAtB&ic

CONCRETE DEWATERING TANK (CDT)
THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

APPENDIX A — ROCK CORE PHOTOS

JANUARY 2020




17 Dec 19

\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-09 W FENCE.GDT

H&A-TEST BORING-07-1

Boring No. HAB-CDT-06
HAHRYicH TEST BORING REPO F"
Project Thomas Hill Energy Center-CCR Dewatering Tank, Clifton Hill, File No. 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling Start 25 September 2019
Finish 25 September 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driler C. Dutton
Type HSA s NQ | Rig Make & Model: Truck: CME 500X H&ARep.  G. Foushee
_ _ _ Bit Type: Cutting Head Elevation 753.7 (est
Inside Diameter (in.)| 3.75 1.375 1.875 | Drill Mud: None Datum NAVD gS )
Hammer Weight (Ib)| - 140 - Casing: Location
. Hoist/Hammer: NA Automatic Hammer N 1352219
Hammer Fall (in.) - 30 - | PID Make & Model: MiniRAE 2000 E 1602288
[ o - = = .
13 ./8C| o coc é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |m.E =g a2 o= s, [0) [0) >| @
-.g_ 5 %8 IS %_ ‘E ] §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lol g 2lo|8|8 § %‘ 3
) g—g Ex g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % = "§ S
o 8 S a 22 GEOLOGIC INTERPRETATION) ey ey peyied ey iel b K-l P R
- 0
i -GLACIAL DRIFT DEPOSITS-
i 5 S 20 CH | Very stiff gray to brown fat CLAY (CH), moist 51590
19 23 4.0
B 8
8
i NR | 4.0 No recovery
6.0
= 5 -
i 3 S2 6.0 CH | Stiff yellow to brown fat CLAY (CH), moist, with chalk, weathered 1/4 in. 5 5 90
9 20 8.0 gravel
B 6
8
i 4 S3 8.0 CH | Stiff yellow to brown fat CLAY (CH), moist, with chalk, weathered 1/4 in. 5 5 90
5 24 10.0 gravel
B 7
9
-10
i 3 | s4 | 140 CH | Similar to S3
6 | 24 | 160
-154 7
9
i CH | Very stiff yellow to brown fat CLAY (CH), moist, with chalk, weathered 1/4 5[5 90
in. gravel
[ oL 4 [ 5] 195
Water Level Data Sample ID Well Diagram Summary
| Elapsed|___Depth (it) to: 0 - Open End Rod (L[] Riser Pipe
Date Time Timg(hr Bottom [ Bottom[ |\ . T Th‘? Wall Tub [E] screen Overburden (ft) 29.8
“{of Casing| of Hole ater . |n. all Tube Filter Sand Rock Cored (ft) 5
9/25/19 | 1330 0 195 | 215 | 205 | U Undisturbed Sample Cuttings Samples 8S,1C
S - Split Spoon Sample B o
Concrete Boring No. HAB-CDT-06
~ Bentonite Seal
Field Tests: Dilatancy: R Rapld S- Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh -

- High

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

Note SO|I ldentlf' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




Boring No. HAB-CDT-06
|-IRI:E£ICH TEST BORING REPO F ‘ File No. 128064011
SheetNo. 2 of 3
» . — —= n
£|8.|22|08|cuc]| £ VISUAL-MANUAL IDENTIFICATIONAND DESCRIPTION Cravel SaE”d Field Test
~ |mE& = a= ox| & ® [} | @
;E_ 5 %_8' S %_ ‘g %g‘ n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g ol 8|8 g % %3
© 28| Ex| B o 65| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|D %6
&) ((/)“ %06 &) ﬁ % GEOLOGIC INTERPRETATION) RN gEES 5
2 Z& 19 1215 733.(7) SP | Medium dense tan poorly graded SAND (SP), wet 45(50] 5
B 15

= -GLACIAL DRIFT DEPOSITS-

2|

[}

o

s L 97\ _ 41 __ _ _ _ . _______ 4

3 2 S6 | 240 | 24.0 | CH | Stiff yellow tobrown fat CLAY (CH), moist, with coarse sand 10 90

g 5 | 24 | 26.0

E -25- 6

5] 7

<

z |

]

=

o

|

¢

z

z

o |

=z

o

k

§ [ S7 | 29.0 723.9 Hard weathered yellow SHALE. Hard, oxidized veins, moist.

% \ 11 N2as5f 59 Refusal at 29.8 ft

2 30 ' SEE CORE BORING REPORT FOR ROCK DETAILS
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g NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-CDT-06
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\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-07-1.GDT

H+A_CORE+WELL07-1

HAtBRicH

Boring No. HAB-CDT-06

CORE BORING REPOR'DR AF-“ gll!‘e NoN 1328?6:;1-011
eet No. (o)

Depth DFr{igitr;g Run Dzurt]h Recovery/RQD| weath- | Elev./ Visual Description
() | (min.ity| No- f? . ering |Depth and Remarks
: (ft) in. % (ft)
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
- 304 2 C1 [ 29.8 59 98 [Moderate| 723.9 [Light gray, LIMESTONE.
348 | 50 83 29.8 | At30.2 ft, open fractured 60°, oxidized, rough.
B 3 At 30.7 ft, open fractured 60°, oxidized, rough.
At 31.1 ft, open fractured, sub horizontal, rough.
At 31.2-31.4 ft, Soft, gray-green, SHALE, friable.
i 3
- 4 At 32.8, sub horizontal fractured, stepped, rough, oxidized.
i 3
718.9 | At 34.6, sub horizontal fractured, smooth, decomposed/disintegrated rock infill.
— 35 — 34.8
BOTTOM OF EXPLORATION 34.8 FT




FILE NO. 128064-012

Boring ID Run No. | Depth (ft) | REC (in./%) | RQD (in./%) Comments

HAB-CDT-06 C1 29.8-34.8 | 59in./98% | 50in./83% Complete

HAB-CDT-06 Core Box 1 of 1

CONCRETE DEWATERING TANK (CDT)
Ic THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

APPENDIX A — ROCK CORE PHOTOS

JANUARY 2020
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\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-09 W FENCE.GDT

H&A-TEST BORING-07-1

Boring No. HAB-CDT-07
HAHRYicH TEST BORING REPO F"
Project Thomas Hill Energy Center-CCR Dewatering Tank, Clifton Hill, File No. 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling Start 30 September 2019
Finish 30 September 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driler C. Dutton
Type HSA s NQ | Rig Make & Model: Truck: CME 500X H&A Rep.  G. Foushee
_ _ _ Bit Type: Cutting Head Elevation 746.0
Inside Diameter (in.)| 3.75 1.375 1.875 | Drill Mud: None Datum NAVD 88
Hammer Weight (Ib)] - 140 - CHlasitf;gHi A Automatic H Location
. oist/Hammer: utomatic Hammer N 1352211
Hammer Fall (in.) - 30 - | PID Make & Model: MiniRAE 2000 E 1602531
[ o - = - .
13 ./8C| o coc é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
— |mE& = a2 [ b s, [} [} >| @
-.g_ 5 % 8 IS %_ ‘E ] §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lol g 2lo|8|8 § %‘ 3
) g— S| Ex g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % = "§ S
o 8 S a 22 GEOLOGIC INTERPRETATION) ey ey peyied ey iel b K-l P R
0 T1 0.0 CH | Note: Shelby Tube collected from 1.0 ft 2.0 ft 10 90
14 | 20 900 PSI
Dark brown fat CLAY (CH)
6 S1 20 7437 | L _ _ __ __ __ _ __ _ _ ___ __ ] I I N N A S N (S B B
6 22 40 2.3 | ML | Very stiff black SILT with flyash (ML), wet 10(90
B 14
v, 18 23l | ] I I I N
B L 3.7 | CH | Medium stiff black fat CLAY (CH), wet 10 90
3 S2 4.0
3 17 6.0
"5 g -GLACIAL DRIFT DEPOSITS-
i 32 g-g CH | Stiff yellow to grayish brown fat CLAY with sand (CH), mottled, wet 15 85
B 5 '
7
i 3 S4 8.0 CH | Stiff yellow to grayish brown fat CLAY with sand (CH), mottled, wet 15 85
4 24 10.0
B 5
6
-10
i 4 S5 14.0 CH | Stiff brown to gray fat CLAY with sand (CH), mottled, wet, few 3/8 in. 5115 80
4 24 16.0 pebbles
-154 9
9
i 3 S6 19.0 CH | Stiff brown fat CLAY with sand (CH), wet, few SA 1/2 in. pebbles 515 80
5 | 22 | 210
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@Psed Depth (ft) to: O - Open End Rod (L[] Riser Pipe Overburden (ft) 31
Time (hr.) Bottom | Botom| yy oier | T~ Thin Wall Tube [E] Soreen
of Casing| of Hole ) Filter Sand Rock Cored (ft) 5
9/30/19 0 20 | 40 | 40 | U-Undisturbed Sample Cuttings Samples 8S, 1C
S - Split Spoon Sample B o
Concrete Boring No. HAB-CDT-07
\\\\ Bentonite Seal
Field Tests: Dilatancy: R Rapld S- Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh

igh

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

Note SO|I ldentlf' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




Boring No. HAB-CDT-07
|-IRI:E£ICH TEST BORING REPO F ‘ File No. 128064-011
SheetNo. 2 of 3
» . — —= n
NEREE IS . = é VISUAL-MANUAL IDENTIFICATION'AND DESCRIPTION Gravel SaE”d Field Test
Elgpc SR | E @ ® | @
:E_ 8¢© %_8' E%_ ‘g%g D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % 0| 8|8 g ‘E %,
0|28 Ex|Jo|BGs a structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|D %6
[a] ((/J“ %06 @) ﬁ % GEOLOGIC INTERPRETATION) RN EE 5
F20+—5
9
= -GLACIAL DRIFT DEPOSITS-
2|
[}
£
g i 3 S7 24.0 CH | Stiff brown fat CLAY with sand (CH), wet, few SA 3/8 in. pebbles 515 80
& 4 26.0
E 254 9
5 10
<
z |
]
=
o
g
¢
z
2
o |
=z
o
k
§ i 16 S8 29.0 CH | Hard brown fat CLAY with sand (CH), wet, few SA 3/8 in. pebbles 515 80
& 22 31.0
S 30 24
£ 25 7%5.%
& (o -WEATHERED BEDROCK-
§ i 31. SEE CORE BORING REPORT FOR ROCK DETAILS
=
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g NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-CDT-07
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17 Dec 19

\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-07-1.GDT

H+A_CORE+WELL07-1

HAtBRicH

Boring No. HAB-CDT-07

CORE BORING REPOR'DR AF-“ gll!‘e NoN 1328?6:;1-011
eet No. (o)

Depth| Ping | Run Run |Recovery/RQD| weath- | Elev./ Visual Description
Rate Depth : Depth
() | min.ty| NO- |~ g . ering p and Remarks
: (ft) in. % (ft)
i SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
3 C1 | 31.0 47 78 High [ 715.0 | Hard, highly weathered, gray, very fine grained LIMESTONE. Bedding thick, joints fresh,
36.0 37 62 31.0 moderately fractured, rough, sub horizontal, healed.
i 2
i 3
i 3
— 35 < 3
5 710.0
36.0 BOTTOM OF EXPLORATION 36.0 FT




FILE NO. 128064-012

Boring ID Run No. | Depth (ft) | REC (in./%) | RQD (in./%) Comments

HAB-CDT-07 C1 31.0-36.0 | 47in./78% | 37in./62% Complete

HAB-CDT-07 Core Box 1 of 1

CONCRETE DEWATERING TANK (CDT)
ICH THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

APPENDIX A — ROCK CORE PHOTOS

JANUARY 2020




17 Dec 19

\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-09 W FENCE.GDT

H&A-TEST BORING-07-1

Boring No. HAB-CDT-08
HAHBYicH TEST BORING REPO F"
Project Thomas Hill Energy Center-CCR Dewatering Tank, Clifton Hill, File No. 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor  Bulldog Drilling Start 26 September 2019
Finish 26 September 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA s NQ | Rig Make & Model: Truck: CME 500X H&ARep.  G. Foushee
_ _ _ Bit Type: Cutting Head Elevation 730.7
Inside Diameter (in.)| 3.75 1.375 1.875 | Drill Mud: None Datum NAVD 88
Hammer Weight (Ib)| - 140 - Casing: Location
. Hoist/Hammer: NA Automatic Hammer N 1352205
Hammer Fall (in.) - 30 ~ | PID Make & Model: MiniRAE 2000 E 1602767
[ o - = - .
€|8.|22| 08 |cor 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ | m.E = 3= o= g ) ) | @
£|8° %8 ES ‘E %§ 2 (Density/consistency, color, GROUP NAME, max. particle size*, MMEEIREE § = £
) g—g Ex g olaSs 8 structure, odor, moisture, optional descriptions 8 £ 8 § ElE % = "§ 5
o 8 S o gl 2 GEOLOGIC INTERPRETATION) 2lel=l=lel=|ElRI2]&
N T | 00
2.0
i -GLACIAL DRIFT DEPOSITS-
i 4 S 2.0 CH | Stiff red to yellowish brown fat CLAY (CH), mottled, moist 15 85
4 19 | 40
B 6
6
i 3 S2 4.0 CH | Stiff gray and reddish brown fat CLAY with sand (CH), mottled, moist 15| 5|4 |76
3 24 6.0
-5 6
6
i 2 S3 6.0 CH | Medium stiff red to yellowish black fat CLAY (CH), moist, little fine angular 2|15 83
AV 3 18 8.0 gravel
S
6
i sS4 8.0 CH | Similar to S3, except one 2.0 in. cobble 2 15 83
10.0
-10
i 5 S5 14.0 CH | Stiff gray to brown fat CLAY (CH), moist, few sample 3/8" gravel 2|15 83
8 13 | 155
7157 50/3" 715.2
15.9 SEE CORE BORING REPORT FOR ROCK DETAILS
- 20
Water Level Data Sample ID Well Diagram Summary
| Elapsed| __ Depth (ft) to: 0 - Open End Rod [LL]  Riser Pipe
Date Time Tims(hr Bottom [ Bottom[ |\ . T Th‘? Wall Tub [E] screen Overburden (ft) 15.5
“{of Casing| of Hole ater . |n. all Tube Filter Sand Rock Cored (ft) 5
926119 | 1040 | 0 60 | 80 | 70 | U Undisturbed Sample Cuttings Samples  5S, 1C, T1
S - Split Spoon Sample B o
Concrete Boring No. HAB-CDT-08
\\\\ Bentonite Seal
Field Tests: Dilatancy: R Rapld S - Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh -

- High

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

Note SO|I ldentlf' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-07-1.GDT

H+A_CORE+WELL07-1

HAtBRicH

Boring No. HAB-CDT-08

CORE BORING REPOR'DR AF-“ gll!‘e NoN 1228?6;1-011
eet No. (o)

Depth| Ping | Run Run |Recovery/RQD| weath- | Elev./ Visual Description
Rate Depth ; Depth
() | min.ty| NO- |~ g . ering p and Remarks
: (ft) in. % (ft)
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
C1 | 155 58 97 [Moderate| 715.2 [Hard, yellow, very fine grained LIMESTONE, oxide on joint surfaces. Bedding thick to
i 2 20.5 28 47 15.5 extremely thick, moderately decomposed to disintegrated, joints moderately fractured,
fractures are sub horizontal, some healed, some open with clay and oxide infill.
i 1
i 2
i 4
— 20 — 2
710.2
20.5 BOTTOM OF EXPLORATION 20.5 FT




FILE NO. 128064-012

ST Rt R % ok PO XA P
m 3 P\

T
E

Boring ID

Run No.

Depth (ft)

REC (in./%)

RQD (in./%)

Comments

HAB-CDT-08

C1

15.5-20.5

58in./97%

28in./47%

Complete

HAB-CDT-08 Core Box 1 of 1

HAtB&ic

CONCRETE DEWATERING TANK (CDT)
THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

APPENDIX A— ROCK CORE PHOTOS

JANUARY 2020




17 Dec 19

\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-09 W FENCE.GDT

H&A-TEST BORING-07-1

Boring No. HAB-CDT-09
HAHBYicH TEST BORING REPO F"
Project Thomas Hill Energy Center-CCR Dewatering Tank, Clifton Hill, File No. 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor  Bulldog Drilling Start 26 September 2019
Finish 26 September 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA s NQ | Rig Make & Model: Truck: CME 500X H&ARep.  G. Foushee
_ _ _ Bit Type: Cutting Head Elevation 727.7
Inside Diameter (in.)| 3.75 1.25 1.875 | Drill Mud: None Datum NAVD 88
Hammer Weight (Ib)| - 140 - Casing: Location
. Hoist/Hammer: NA Automatic Hammer N 1352214
Hammer Fall (in.) - 30 - | PID Make & Model: MiniRAE 2000 E 1602849
[ o - = - .
€|8.|22| 08 |cor 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ | m.E = 3= o= g ) ) | @
-.g_ 5 %8 IS %_ g %g‘ 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lol g 2lo|8|8 § %‘ 3
) g—g Ex g olaSs 8 structure, odor, moisture, optional descriptions 8 £ 8 § ElE % = "§ 5
o 8 S o gl 2 GEOLOGIC INTERPRETATION) 2lel=l=lel=|ElRI2]&
0 T1 0.0 Note: Shelby Tube collected from 0.0 to 2.0 ft.
22 2.0 CcH | Dark brown fat CLAY (CH)
B 300 PSI
-GLACIAL DRIFT DEPOSITS-
v
i 2 S1 4.0 CH | Stiff dark brown gravelly fat CLAY (CH), wet 20 10 70
4 15 6.0
-5 6
9
i 3 S2 6.0 CH | Stiff gray sandy fat CLAY (CH), wet 2|3 (14]|21|60
4 16 8.0
B 6
9
i 3 S3 8.0 CH | Very stiff yellow to blackish brown sandy fat CLAY (CH), wet 10(20 70
15 10 10.0
B 8
7
-10
i 716.1
i "7 SEE CORE BORING REPORT FOR ROCK DETAILS
= 15 -
Water Level Data Sample ID Well Diagram Summary
| Elapsed|___Depth (it) to: 0 - Open End Rod (L[] Riser Pipe
Date Time Tims(hr Bottom [ Bottom[ |\ . T Th‘? Wall Tub [E] screen Overburden (ft) 11.65
“{of Casing| of Hole ater . |n. all Tube Filter Sand Rock Cored (ft) 4
9/26/19 0 40 | 60 | 40 U - Undisturbed Sample Cuttings Samples 38, 1C, T1
S - Split Spoon Sample B o
Concrete Boring No. HAB-CDT-09
~ Bentonite Seal
Field Tests: Dilatancy: R Rapld S - Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh

igh

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

Note SO|I ldentlf' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\012- TH CCR DEWATERING TANK\FIELDWORK\GINT\128064-011TB.GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-07-1.GDT

H+A_CORE+WELL07-1

HAtBRicH

Boring No. HAB-CDT-09

CORE BORING REPOR'DR AF-“ gll!‘e NoN 1228?6;1-011
eet No. (o)

Depth| Ping | Run Run |Recovery/RQD| weath- | Elev./ Visual Description
Rate Depth ; Depth
() | min.ty| NO- |~ g . ering p and Remarks
: (ft) in. % (ft)
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
i 9 C1 | 117 40 67 [Moderate| 716.T [ Soft to medium, gray, very fine grained LIMESTONE. Bedding medium, joints fresh to
16.7 6 10 to High 1.7 highly decomposed, intensely fractured, sub horizontal, some healed, some open with
clay infill and yellow oxidation.
i 2
i 4
— 15 — 5
711.1
| 16.7




FILE NO. 128064-012

@

)

OIS SN oy, Vg T o
¥ ° 2 gl e

Boring ID

Depth (ft)

REC (in./%)

RQD (in./%)

Comments

HAB-CDT-09

11.7-16.7

40in./67%

6in./10%

Complete

HAB-CDT-09 Core Box 1 of 1

CONCRETE DEWATERING TANK (CDT)

THOMAS HILL ENERGY CENTER

HRtEKIC CLIFTON HILL, MISSOURI

APPENDIX A— ROCK CORE PHOTOS

JANUARY 2020




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TB.GPJ

128064-011_HA-LIB09-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Mar 5, 20

Hﬂ:EKICH TEST BORING REPORT Boring No. HAB-002-01
Project Thomas Hill Energy Center-Cell 002 Embankments, Clifton Hill, MO File No. ~ 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling Start 03 October 2019
— - Finish 03 October 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S NQ | RigMake & Model: Truck: CME 500X H&A Rep. G. Foushee
) ) ) Bit Type:  Cutting Head Elevation 727.8
Inside Diameter (in.) 3.75 1.375 1.875 Drill Mud:  None Datum NAVDSS
Hammer Weight (Ib) - 140 - Casing: Hollow Stem Auger Location
Hammer Fall (in.) 30 - Hoist/Hammer: NA Automatic Hammer N 1,350,898
E 1,602,194
n . — N
13 . |82 vl 0z| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
c |25l |sD |58 & 3| 8|5 58| 2| <
£|8Q|ag| EE|ESQ o (Density/consistency, color, GROUP NAME, max. particle size*, s5lol5l5|el8 25|58
|88 Ex Solas5s| b structure, odor, moisture, optional descriptions SIEISIZIEIE|IR| 2 8|5
Ol |Bes| ° 2l 2 GEOLOGIC INTERPRETATION) 2lel=l2lel<|5lIRIEE
- 0 -EMBANKMENT FILL-
i 4 S1 2.0 CH | Stiff brown FAT CLAY with sand (CH), moist, contains roots 19 81
6 | 13 | 40
B 6
7
i 2 52 4.0 CH | Similar to S1, except medium stiff 20 80
3 15 6.0
-5 3
4
i 3 S3 6.0 CH | Similar to S1, except medium stiff 20 80
3 15 8.0
- 4
5
B 798  _ | __ __ __ __ __ o ___ N IS N AN SN I B N
2 S4 3.0 8.0 | CL [ Medium stiff brown LEAN CLAY (CL), moist 10 90
3 | 16 | 100
B 2
4
- 10
B 738  _ | __ __ __ _ o ___ i R N AN AN SN S
2 S5 14.0 | 14.0 | CH | Stiff yellow-brown to black FAT CLAY with gravel (CH), mottled, moist, 10[10 80
4 21 | 16.0 gravel weathered to 1/4 in.
-151 5
4
i Ul | 19.0 CH | Yellow-brown to black FAT CLAY with gravel (CH), moist
20 19 | 21.0 Note: Shelby tube, 19 in. recovery
Water Level Data Sample ID Well Diagram Summary
Date | Time | El@psed Depth (ft) to: O - Open End Rod HN ?ser Pipe Overburden (ft)  40.9
Time (hr.) Bottom | Bottom| 'y, eer | T - Thin Wall Tube [E] soreen
of Casing| of Hole ) Filter Sand Rock Cored (ft) 5
10/4/19 | 0800 400 | 409 | 280 | Y- Undisturbed Sample Cuttings Samples 95, 2C, 1U
S - Split Spoon Sample Grout
Concrete Boring No. HAB-002-01
~ Bentonite Sea 9

Field Tests:

Dilatancy: R-Rapid S-Slow N - None
ngs.s.J._LmALM_Mgd

Touqh

Plasticity: N - Nonplastic L-Low M -Medium H - High

ium H - High DrvStrenqth N-None L- Low M - Medium H - High V - Very High

dl’l i e =
Note: SOI| |dent|f|cat|on based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TB.GPJ

128064-011_HA-LIB09-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Mar 5, 20

HAtBkicH

TEST BORING REPORT

Boring No. HAB-002-01

File No. 128064-011
SheetNo. 2 of 3

%) . — — -
€322 08| cas]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
Z?'EQ\-IEZEQ‘&(F i i ; et 8 8% w<3'$3'.c
5lec(2g IS g|cs 8 prd (Density/consistency, color,_GROUP NAME, max. particle size*, slelg|8|elels £13|%
[0} g- g % Y 8 O|lhos| O structure, odor, moisture, optional descriptions 8 T 8 § TlE % EIRAR
a & |Bes a el 2 GEOLOGIC INTERPRETATION) 2lel=l=lel=l52|85

- 20

i -EMBANKMENT FILL-

i 2 | s6 | 240 CH | stiff black FAT CLAY (CH), moist 100
4 24 26.0

-25-1 5
6

700.3
\V4 27.5 -GLACIAL DRIFT DEPOSITS-

i 2 S7 28.0 CL | Medium stiff brown LEAN CLAY (CL), moist 4196
2 | 24 | 300

B 3
4

- 30

- 35 Lo
2 S8 | 35.0 CL | Similar to S7, except soft 100
2 | 24 | 370

B 2
3

- 40 Lo
2 S9 40.0 CL | Similar to S7, except hard
2 16 | 409 Note: Refusal at 40.9 ft.

B 40/47 SEE CORE BORING REPORT FOR ROCK DETAILS

- 45,

NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

Boring No. HAB-002-01




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TB.GPJ

128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H+A_CORE+WELL07-1

Feb 10, 20

HAtBkicH

CORE BORING REPORT

Boring No. HAB-002-01
File No. 128064-011
Sheet No. 3 of 3

Depth| Ping | Run Run |Recovery/RQD| weath- | Elev./ Visual Description
Rate Depth ; Depth
() | min.sty| NO- |~ g . ering p and Remarks
: (ft) in. % (ft)
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
- 3 C1 | 40.9 41 85 | Moder- | 678.6 [Very hard, moderately weathered, gray, aphanitic LIMESTONE. Joints are slightly
44.9 16 33 ate 40.9 decomposed, slightly disintegrated, intensely fractured, fractures are dominantly
| 3 sub horizontal, rough, oxidized, few sub vertical, healed.
i 3
- 6
674.6 ] ] ] .
— 45 8 C2 | 449 11 92 | Moder- | 44.9 |[Soft, moderately weathered, gray to black, fine grained SHALE. Bedding thin, joints
45.9 0 0 ate are slightly decomposed, slightly disintegrated, intensely fractured, fractured
i 673.6 | horizontal bedding, plane joints.
45.9 BOTTOM OF EXPLORATION 45.9 FT




FILE NO. 128064-011

Boring ID Run No. | Depth (ft) | REC (in./%) | RQD (in./%) Comments
HAB-002-01 C1 40.9-44.9 | 41in./85% | 16in./33% Complete
HAB-002-01 Cc2 44.9-45.9 | 11in./92% 0in./0% Complete

HAB-002-01 Core Box 1 of 1

CELL 002 EMBANKMENTS
ICH THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

HAB-002-01 ROCK CORE PHOTO

JANUARY 2020




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TB.GPJ

128064-011_HA-LIB09-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Mar 5, 20

Hﬂ:EKICH TEST BORING REPORT Boring No. HAB-002-02
Project Thomas Hill Energy Center-Cell 002 Embankments, Clifton Hill, MO File No. ~ 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling Start 07 October 2019
_ — - Finish 07 October 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA NQ | RigMake & Model: Truck: CME 500X H&A Rep. G. Foushee
) ) ) Bit Type:  Cutting Head Elevation 720.0
Inside Diameter (in.) 3.75 1.375 1.875 Drill Mud:  None Datum NAVDSS
Hammer Weight (Ib) - 140 - Casing: Hollow Stem Auger Location
Hammer Fall (in.) 30 - Hoist/Hammer: NA Automatic Hammer N 1,350,703
E 1,601,909
n . — — "
13 . |82 vl 0z| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
S|2g|gS|aT |85 £ HIREE > 8| 5| ¢
S| 59| cd|ES|FGR| @ (Density/consistency, color, GROUP NAME, max. particle size*, s5lol 55|l 8|8|E|E|E
Q|35 Dl g5 » . A s c 2l clels|ElE 2D
[ g- g % Xl lp 2| hos| O structure, odor, moisture, optional descriptions SIT|S|IZIT|IE| RIS ‘%' S
a & |Bes a 2l 2 GEOLOGIC INTERPRETATION) 2lel=l2lel<|5lIRIEE
[ 0 -EMBANKMENT FILL-
i 2 S1 2.0 CL | Medium stiff mottled yellow-brown LEAN CLAY with sand (CL), moist, 519 76
2 19 | 40 weathered fine gravel 1/4 in.
B 3
2
[ 2 S2 40 {97255 | I I O A A I
5 3 18 | 6.0 4.5 [ CH | Medium stiff dark brown to biack FAT CLAY (CH), moist, contains fly ash 10[ 5 85
2
i 2 S3 6.0 CH | Medium stiff mottled gray-yellow-brown FAT CLAY with gravel (CH), 20 80
3 17 8.0 moist, fine weathered gravel to 3/8 in
B 4
5
B 720 | _ | _ _ ] N I N N NN N BN B N
2 S4 3.0 8.0 | CL | Medium stiff mottled gray to yellow-brown sandy LEAN CLAY with gravel 2|2|4(22]70
2 15 | 10.0 (CL), gravel fine to 3/8 in., well rounded to subangular
B 3
3
- 10
B 708.0
12.0 -GLACIAL DRIFT DEPOSITS-
i 2 | s5 | 140 CH | Soft black FAT CLAY (CH), moist 100
2 | 18 | 16.0
-154 2
2
i Ul | 19.0 CH | Black FAT CLAY, moist (CH)
20 15 | 210 Note: Shelby tube, 15 in. recovery.
Water Level Data Sample ID Well Diagram Summary
Depth (ft) to: . (1] Riser Pipe
Date Time TEIapssd Bottomp Bogto)m 0 O;?en End Rod (B soreen Overburden (ft) 30.5
ime (r. of Casing| of Hole| Water | T- Thln'WaII Tube Filter Sand Rock Cored (ft) 5
10/7/19 0 200 | 300 | bry | Y-Undisturbed Sample Cuttings Samples 7, 1C, 1U
S - Split Spoon Sample Grout
Concrete Boring No. HAB-002-02
~ Bentonite Seal 9
Field Tests: Plasticity: N - Nonplastic L-Low M -Medium H - High

Touqh

Dilatancy: R-Rapid S-Slow N - None
ngs.s.J._LmALM_Mgd

|um H - High

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

Note SOI| |dent|f|cat|on based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TB.GPJ

128064-011_HA-LIB09-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Mar 5, 20

Boring No. HAB-002-02
HRtEKlCH TEST BORING REPORT FileNo.  128064-011
SheetNo. 2 of 3
n .- —| = "
€322 |08 cas 2 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel| Sand Field Test
Z%'EE\-IEZEQ‘&(F i i iole size* 8 8% w<3'$3'.c
5lec(2g IS El® mg prd (Density/consistency, color, GROUP NAME, max. particle size*, slo|c|S|e|S|S|E|T|B
o) gg %n: 8 o|lBSs| O structure, odor, moisture, optional descriptions 38 UE_ 38 g UE_ UE_ g AR
Qls |des| ° 2l a GEOLOGIC INTERPRETATION) e ied et e Pt b S - R
- 20
i -GLACIAL DRIFT DEPOSITS-
i 2 | s6 | 240 CH | Medium stiff black FAT CLAY (CH), moist 100
2 18 26.0
-25 3
4
B 691.0
7 S7 | 29.0| 290 Weathered gray SHALE
16 | 13 | 310 -WEATHERED BEDROCK-
[ 307150/4 Note: Refusal at 30.5 ft.
SEE CORE BORING REPORT FOR ROCK DETAILS
,35,
|
|
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-002-02
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128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

Feb 10, 20

H+A_CORE+WELL07-1

HAtBkicH

Boring No. HAB-002-02

CORE BORING REPORT File No. 128064-011

Sheet No. 3 of 3

Depth DFr{iIIitng Run DRu?h Recovery/RQD| weath- | Elev./ Visual Description
(ft) (mii 7ﬁ) No. efp . ering |Depth and Remarks
: (ft) in. % (ft)
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
C1 | 30.5 59 98 Fresh | 694.5 | Very hard, fresh, gray, aphanitic LIMESTONE. Massive, fresh, competent,
i 2 35.5 42 70 to 30.5 | unfractured (36 in. straight stick).
Moderate

- 2
i 2

691.5

33.5 | Soft, moderately weathered, black, fine grained SHALE. Bedding thin, fresh,
i 2 competent, intensely fractured.
— 35 — 3

689.5

35.5 BOTTOM OF EXPLORATION 35.5 FT




FILE NO. 128064-011

Boring ID Run No. | Depth (ft) | REC (in./%) | RQD (in./%) Comments

HAB-002-02 C1 30.5-35.5 | 54in./90% | 42in./70% Complete

HAB-002-02 Core Box 1 of 1

CELL 002 EMBANKMENTS
ICH THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

HAB-002-02 ROCK CORE PHOTO

JANUARY 2020




Mar 5, 20

\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TB.GPJ

128064-011_HA-LIB09-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Hﬂ:EKICH TEST BORING REPORT Boring No. HAB-002-03
Project Thomas Hill Energy Center-Cell 002 Embankments, Clifton Hill, MO File No. ~ 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 4
Contractor  Bulldog Drilling Start 07 October 2019
— - Finish 07 October 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S NQ | RigMake & Model: Truck: CME 500X H&A Rep. G. Foushee
) ) ) Bit Type:  Cutting Head Elevation 726.5
Inside Diameter (in.) 3.75 1.375 1.875 Drill Mud:  None Datum NAVDSS
Hammer Weight (Ib) - 140 - Casing: Hollow Stem Auger Location
Hammer Fall (in.) 30 - Hoist/Hammer: NA Automatic Hammer N 1,350,443
E 1,601,789
n Py — "
13 . |82 vl 0z| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
T |mE cu:_'_o-vgi')’%; ® g § 2 8| =]
%_ 89|ag|E %_ 82| @ (Density/consistency, color, GROUP NAME, max. particle size*, s5lol5l5|el8 25|58
|88 Ex So|355| 8 structure, odor, moisture, optional descriptions SIEISIZIEIE|IR| 2 8|5
a & |Bes a 2l 2 GEOLOGIC INTERPRETATION) 2lel=l2lel<|5lIRIEE
- 0 -EMBANKMENT FILL-
i 3 S1 2.0 CH | Medium stiff yellow-brown FAT CLAY with sand (CH), mottled, moist 17 83
4 116 | 40
B 4
3
B 7225 __ | __ __ __ __ o ___ N I N N AN SN SN B N
3 S2 4.0 4.0 [ CH | Medium stiff yellow-brown FAT CLAY with sand (CH), moist, 15( 5 80
3 15 6.0
-5 3
4
[ 3 | s3 | 60 CH | Similar to S2, except stiff
4 18 8.0
B 5
6
B 785 _ | __ __ __ __ __ _ . ___ N I S N AN SN I B N
2 S4 3.0 8.0 | CL | Medium stiff dark brown LEAN CLAY (CL), moist 397
3 | 15 | 100
B 5
10
- 10
i Ul | 14.0 CL | Yellow-brown LEAN CLAY (CL), moist 5/5|8(91|73
15 17 | 16.0 Note: Shelby tube, 17 in. recovery.
i 3 S5 | 19.0 CL | stiff dark brown LEAN CLAY (CL), moist 10 90
6 | 24 | 210
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | El@psed Depth (ft) to: O - Open End Rod HN ?ser Pipe Overburden (ft) 55
Time (hr.) Bottom | Bottom| 'y, eer | T - Thin Wall Tube [E] soreen
of Casing| of Hole ) Filter Sand Rock Cored (ft) 5
10/7/19 0 | 340 | 360 | 340 | U-UndisturbedSample Cutings Samples 125, 2C, 1U
S - Split Spoon Sample Grout
Concrete Borina No. HAB-002-03
~ Bentonite Sea 9
Field Tests: Dilatancy: R-Rapid S-Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H - High
Touqhngs_s.J__LgmLM_M_leum H - High Drv Strenqth N-None L- Low M - Medium H - High V - Very High

dl’l i e =
Note: SOI| |dent|f|cat|on based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TB.GPJ

128064-011_HA-LIB09-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Mar 5, 20

HAtBkicH

TEST BORING REPORT

Boring No. HAB-002-03

File No. 128064-011
SheetNo. 2 of 4

%) . — — -
€322 08| cas]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
c|%5le5|ec|528 & . . sl 1815 |38 2c
2|l ©l=a 8 1S E|®ss 8 @ (Density/consistency, color, GROUP NAME, max. particle size*, slo|lc|S|e|le|c|E|T]S
[ g- L % "4 8 o|HSsS 8 structure, odor, moisture, optional descriptions 38 UE_ 38 g UE_ UE_ % EIRAR
o & |Bes s 2l 2 GEOLOGIC INTERPRETATION) 2lel=l®l2l=l528E

- 20—
8
i -EMBANKMENT FILL-
B 702.5 L N I N N AN SN I H N
2 S6 24.0 | 24.0 | CH | Stiff dark brown FAT CLAY with sand (CH), moist 10[10 80
5 22 26.0
-25-1 5
6
i 2 S7 29.0 CH | Similar to S6, except medium stiff 10(10 80
3 24 31.0
-301 3
5
B 694.5
32.0 -GLACIAL DRIFT DEPOSITS-
Av4
i 1 S8 34.0 CL | Very soft gray-brown LEAN CLAY with sand (CL), wet, some organic 10(10 80
1 24 | 36.0 material
-351 1
2
B e85 _ | __ ] N I R N N N SN SN B
WOH| S9 39.0 | 39.0 [ CH | Very soft stiff gray-brown FAT CLAY (CH), wet 100
WOH| 24 | 41.0
-40- 1
1
[ WOH| S10 | 44.0 CH | Similar to S9 100
WOH| 24 | 46.0
- 45-1WOH
WOH
i 2 S11 | 49.0 CH | Medium stiff brown FAT CLAY with sand (CH), wet 10(10 80

NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

Boring No. HAB-002-03




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TB.GPJ

128064-011_HA-LIB09-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Mar 5, 20

Boring No. HAB-002-03
HRtEKlCH TEST BORING REPORT FileNo.  128064-011
SheetNo. 3 of 4
» . — — -
|3 .82 ve € 3 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
C 25|23 e0| 585 & gl |g|§ 3 8| 5|
%_ 89| a gl € %_ Tcl @ (Density/consistency, color, GROUP NAME, max. particle size*, Slo|&5|5|e| 82|55
g |28l Ex S3|56S| 8 structure, odor, moisture, optional descriptions SIEISIZIEIE|IR| 2 8|5
Ols 8| © 5| 2 GEOLOGIC INTERPRETATION) clelelzlelS213]8|5
4 22 50.0
90 4
(0]
i -GLACIAL DRIFT DEPOSITS-
B 672.5
3 | s12 | 540 540 Weathered SHALE
20 12 55.0 -WEATHERED BEDROCK-
- 55130/3" Note: Refusal at 55.0 ft.
SEE CORE BORING REPORT FOR ROCK DETAILS
- 60 —
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-002-03




Feb 10, 20
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H+A_CORE+WELL07-1

HAtBkicH

Boring No. HAB-002-03

CORE BORING REPORT File No. 128064-011

Sheet No. 4 of 4

Depth| Ping | Run Run |Recovery/RQD| weath- | Elev./ Visual Description
(ft) Rate | No Depth ering | Depth and Remarks
(min/f)| 2 (#/) | i % (ft)
| 55 SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
16 C1 | 55.0 30 100 | Slight | 665.6 [Very hard, slightly weathered, gray, aphanitic LIMESTONE. Bedding thin, joints are
57.5 4 13 55.0 slight decomposed, slightly disintegrated, intensely fractured.
i 22
i 18
663.1
C2 | 57.5 24 80 Slight 57.5 | Soft, slighty weathered, gray, fine grained SHALE. Bedding thin, fresh, competent,
i 20 60.0 12 40 intensely fractured. Joints are horizontal, along bedding planes.
i 28
— 60 — 660.6
60.0 BOTTOM OF EXPLORATION 60.0 FT




FILE NO. 128064-011

Boring ID Run No. | Depth (ft) | REC (in./%) | RQD (in./%) | Comments

HAB-002-03 C1 55.0-57.5 | 30in./ 100% 4in./13% Complete

HAB-002-03 C1 57.5-60.0 | 24in./ 80% 12 in./40% Complete

HAB-002-03 Core Box 1 of 1

CELL 002 EMBANKMENTS
Ic THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

HAB-002-03 ROCK CORE PHOTO

JANUARY 2020




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TB.GPJ

128064-011_HA-LIB09-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Mar 5, 20

Hﬂ:EKICH TEST BORING REPORT Boring No. HAB-002-04
Project Thomas Hill Energy Center-Cell 002 Embankments, Clifton Hill, MO File No. ~ 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling Start 03 October 2019
— - Finish 03 October 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S NQ | RigMake & Model: Truck: CME 500X H&A Rep. G. Foushee
) ) ) Bit Type:  Cutting Head Elevation 726.5
Inside Diameter (in.) 3.75 1.375 1.875 Drill Mud:  None Datum NAVDSS
Hammer Weight (Ib) - 140 - Casing: Hollow Stem Auger Location
Hammer Fall (in 30 - Hoist/Hammer: NA Automatic Hammer N 1,350,235
E 1,601,573
n Py — N
13 . |82 vl 0z| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
Slac|5S|aT| 585 & HIREE > 8| 5| ¢
E|8Q|ag|EE|ESZ| 2 (Density/consistency, color, GROUP NAME, max. particle size*, s5lol5l5|el8 25|58
|88 Ex So|355| 8 structure, odor, moisture, optional descriptions SIEISIZIEIE|IR| 2 8|5
&) 8 O S o uij % GEOLOGIC INTERPRETATION) R RENEE g 5
- 0 -EMBANKMENT FILL-
i 4 S1 2.0 CH | Medium stiff brown-yellow-gray FAT CLAY (CH), mottled, moist 10 90
4 117 | a0
B 4
4
i 3 S2 4.0 CH | Medium stiff mottled brown-yellow-gray FAT CLAY with sand (CH), moist 21 79
4 19 6.0
-5 4
4
[ 2 | s3] 60 CH | Similar to S2 20| |80
3 16 8.0
- 4
5
i U1 3.0 CH | Brown to yellow-gray FAT CLAY (CH), moist
17 | 10.0 Note: Shelby tube, 17 in. recovery.
- 10
[ 4 S4 | 14.0 CH | Medium stiff brown FAT CLAY (CL), moist, weathered fine gravel to 3/8 in. 5|5 90
4 | 16 | 16.0
-151 4
5
B 08 S N I R AN SN I B N
3 S5 19.0 | 19.0 | CL | Medium stiff brown LEAN CLAY (CL), moist, few fine well rounded gravel 4141290
3 24 | 210 to 3/8in.
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | El@psed Depth (ft) to: O - Open End Rod HN ?ser Pipe Overburden (ft)  38.5
Time (hr.) Bottom | Bottom| 'y, eer | T - Thin Wall Tube [E] soreen
of Casing| of Hole ) Filter Sand Rock Cored (ft) 5
10/3/19 0 385 | 385 | 350 | J-Yndisturbed Sample Cuttings Samples 75, 2C, 2U
S - Split Spoon Sample Grout
Concrete Borina No. HAB-002-04
~ Bentonite Sea 9
Field Tests: Plasticity: N - Nonplastic L-Low M -Medium H - High

Dilatancy: R-Rapid S-Slow N - None
ngs.s.J._LmALM_Mgd

Touqh

ium H - High DrvStrenqth N-None L- Low M - Medium H - High V - Very High

dl’l i e =
Note: SOI| |dent|f|cat|on based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TB.GPJ

128064-011_HA-LIB09-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Mar 5, 20

HAtBkicH

TEST BORING REPORT

Boring No. HAB-002-04

File No. 128064-011
SheetNo. 2 of 3

%) .- — — "
€322 |08 cas 2 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel| Sand Field Test
Z?'EQ\-IEZEQ‘&(F i i iole size* 8 8% w<3'$3'.c
5lec(2g E‘é‘. Emg (Density/consistency, color, GROUP NAME, max. particle size*, Slo|ls|S|e|le|c|E|T|B
o) gg %n: 8 o|HSsS 8 structure, odor, moisture, optional descriptions 8 UE_ 8 g UE_ UE_ % AR
a & |Bes o g2 GEOLOGIC INTERPRETATION) e e g bt b e 3 A A

- 20-—7

5

704.0 -EMBANKMENT FILL-
22.5 -GLACIAL DRIFT DEPOSITS-
i u2 24.0 CH | FAT CLAY with sand (CH), moist, few well rounded fine gravel 3/16 in. 1(1]3(12|83
24 | 26.0 Note: Shelby tube.

,25,
i 2 S6 29.0 CH | Stiff brown FAT CLAY with san (CH), moist, few well rounded fine gravel 5110|85

5 21 | 31.0 3/16in.

-301 6
7
I 13 | s7 | 340 CH | Similar to S6, except hard
y 14 22 36.0
*353-' 17
14

Note: Refusal at 38.5 ft.

SEE CORE BORING REPORT FOR ROCK DETAILS

NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc.

Boring No. HAB-002-04




Feb 10, 20

\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TB.GPJ

128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H+A_CORE+WELL07-1

HAtBkicH

Boring No. HAB-002-04

CORE BORING REPORT File No. 128064-011

Sheet No. 3 of 3

Depth| Ping | Run Run |Recovery/RQD| weath- | Elev./ Visual Description
(ft) (:]{iﬁt?ﬁ) No. Depth ering | Depth and Remarks
: (ft) in. % (ft)
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
Cl | 385 38 79 Slight | 680.7 [Very hard, fresh, gray, aphanitic LIMESTONE. Massive, fresh, competent, fractured:
i 425 | 36 75 38.5 136.0in. intact (1.0 in. SHALE washed away)
676.7
C2 | 425 9 75 Moder- | 42.5 [ Very soft, moderately fractured, black, fine grained SHALE. Bedding thin, fresh,
i 435 4 33 ate 6757 competent, intensely fractured.
435 BOTTOM OF EXPLORATION 43.5 FT




FILE NO. 128064-011

Boring ID Run No. | Depth (ft) | REC (in./%) | RQD (in./%) Comments
HAB-002-04 C1 38.5-42.5 | 38in./79% | 36in./75% Complete
HAB-002-04 C2 42.5-43.5 9in./75% 4in./33% Complete

HAB-002-04 Core Box 1 of 1

HatBkic

CELL 002 EMBANKMENTS
H THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

HAB-002-04 ROCK CORE PHOTO

JANUARY 2020




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TB.GPJ

128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Feb 10, 20

Hﬂ:EKICH TEST BORING REPORT Boring No. HAOW-002-A
Project Thomas Hill Energy Center-Cell 002 Embankments, Clifton Hill, MO File No. ~ 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1of 1
Contractor  Bulldog Drilling Start 07 October 2019
Finish 07 October 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S NQ | Rig Make & Model: Truck: CME 500X H&A Rep. G. Foushee
i . CuttingH i
Inside Diameter (in)| 3.75 | 1.375 | 1.875 g'rt"mpfd_ N‘;n;”g ead g'aet‘(j?:l"’” L?A%%SS
Hammer Weight (Ib) - 140 - Casing: Hollow Stem Auger Location See Plan
Hammer Fall (in.) 30 - Hoist/Hammer: NA Automatic Hammer
[ . = - .
13 ./8C| o E coc é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
Elne|£S| 85| 0| ESS | |2 3|8
-%_ 5 %8‘ &g g g%‘a;f @ (Density/consistency, color, GROUP NAME, max. particle size*, % o % % 0| 8|2 § %‘ %,
0|28 Exr| 80| =BS5S a structure, odor, moisture, optional descriptions SIEISIZIEIEIS| 2 8|5
o § S o g 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
i O 0y a
4 4y
= a a
4 4y
o a
| 4 |4
L o
4 4y
B 723.0
NN 30
= 5 -
,10,
,15,
- 20
Water Level Data Sample ID Well Diagram Summary
Depth (ft) to: [IT] Riser Pipe
Date | Time | El@Psed pth_(ft) 0 - Open End Rod o Overburden (ft)  55.9
Time (hr.) Bottom | Bottom| T - Thin Wall Tube [E]
“lof Casing| of Hole ater ) Filter Sand Rock Cored (ft) -
U - Undisturbed Sample Cuttings Samples
S - Split Spoon Sample B Gcou
Concrete Boring No. HAOW-002-A
S Bentonite Seal 9
Field Tests: Dilatancy: R Rapld S- Slow N - None Plasticity: N - Nonplastic L-Low M-Medium H -High

Touqh

- High

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

Note SO|I ldentlf' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TB.GPJ

128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Feb 10, 20

HAtBkicH

TEST BORING REPORT

Boring No. HAOW-002-A

File No. 128064-011
SheetNo. 2 of 1
(7] o — E —_ —_ N
€822 08| Elcos £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
= |mEc = 5= (o)) o= g [0) [0] >| @
'*g_ 8¢© %_8 E%_ g ‘g%g N (Density/consistency, color, GROUP NAME, max. particle size*, 2ol g 2l o|8]8 g ‘E‘ g
|28 EX|JO|=|B6S a structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|D |8
1% 8w O 2 3| q GEOLOGIC INTERPRETATION) clslelzlslslEl3el 5
-20
,25,
,30,
,35,
L 40 - 686.0
40 40,0
,45,
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAOW-002-A




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TB.GPJ

128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Feb 10, 20

HAtBkicH

TEST BORING REPORT

Boring No. HAOW-002-A

File No. 128064-011
SheetNo. 3 of 1
(7] o — E —_ —_ N
€|3.|22| 08| &|eos| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
= |mEc = 5= (o)) o= g [0) [0] >| @
'*g_ 8¢© %_8 E%_ g ‘g%g N (Density/consistency, color, GROUP NAME, max. particle size*, 2ol g 2l o|8]8 g ‘E‘ g
23| Ex So| =555 a structure, odor, moisture, optional descriptions SIEISI2IEIEIE|D z S
O1E" 8| O 2 3l 2 GEOLOGIC INTERPRETATION) clelelzlele|EI231E|5
,50,
\\
,55,
670.1
55.9
|
|
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAOW-002-A




HﬁtE‘ICH

GROUNDWATER OBSERVATION WELL
INSTALLATION REPO FT

Well No.

Boring No. HAOW-002-A

COMMENTS:

Project Thomas Hill Energy Center-Cell 002 Embankments Well Diagram File No. 128064-011
Location Clifton Hill, MO [IT] Riser Pipe Date Installed 07 Oct 2019
E Screen . .
Client Associated Electric Cooperative, Inc. ) H&A _Rep G. Foushee
i  Filter Sand Location See Plan
Contractor  Bulldog Drilling Cuttings
Drill H cout
riller C. Dutton Concrete Ground EL. 726.5
Initial Water Level (depth bgs) ft DN Bentonite Seal | Datum NAVD88
SOIL/ROCK =
. 51 WELL | ¢ 5
§ T = =~ =~
S F~| £ | DETALLS | £ | <& WELL CONSTRUCTION DETAILS
8 CONDITIONS ) < u o
—
o e 0] w
9]
£
g Type of protective cover 4 in. Square Tube
8
é Y) 2 y 7265 Height of 4 in. Steel Tube, Hinged above ground surface 3.6 ft
By 0y -
& CONCRETE N N
3 30 4 o 2 ol 3.0 723.5 Height of top of riser above ground surface 3.0 ft
:‘? : Type of protective casing 4 in. Steel Tube, Hinged
al
§ 5 Length 6.0 ft
<}
S __10 Inside diameter 401in.
[¢]
'E.- Depth of bottom of 4 in. Steel Tube, Hinged Lﬁ
s .
; s Type of riser pipe Schedule 40 PVC
=t
[}
T Inside diameter of riser pipe 2.0in.
OF PR ke S—
g-ZO Depth of b f ri i 43.3 ft
% BENTONITE GROUT epth of bottom of riser pipe .
5 s
g -_25 Type of Seals Top of Seal (ft) Thickness (ft)
zl
% I Concrete 0.0 3.0
[o]
;‘: Bentonite Grout 3.0 38.3
E
§[30 Bentonite Chips 413 14.6
H | ]
=
8 - .
& Diameter of borehole _8.0in.
xz-35
g - Depth to top of well screen 43.3 ft
=l
“t Type of screen Machine slotted Sch 40 PVC
2146 40.0
'%‘c I Screen gauge or size of openings 0.010iin.
g} Diameter of screen _20in.
5145
eI Type of backfill around screen #1 Quartz Sand
=l BENTONITE CHIPS
°l Depth to bottom of well screen 53.1 ft
arso
gl Bottom of silt trap _535ft
5 53.5 | 673.0
% - Depth of bottom of borehole _ 559ft
£[°° 550 N |55.9 670.6
$ JO. Bl
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H&A-TEST BORING-07-1  128064-011_HA-LIB09-REV.GLB HA-TB+CORE+WELL-07-1.GDT

Mar 5, 20

Hﬂ:EKICH TEST BORING REPORT Boring No. HAOW-002-B
Project Thomas Hill Energy Center-Cell 002 Embankments, Clifton Hill, MO File No. ~ 128064-011
Client Associated Electric Cooperative, Inc. SheetNo. 1of 1
Contractor  Bulldog Drilling Start 08 October 2019
— - Finish 08 October 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S NQ | RigMake & Model: Truck: CME 500X H&A Rep. G. Foushee
) ) ) Bit Type:  Cutting Head Elevation 726.9
Inside Diameter (in.) 3.75 1.375 1.875 Drill Mud:  None Datum NAVDSS
Hammer Weight (Ib) - 140 - Casing: Hollow Stem Auger Location
Hammer Fall (in.) 30 - Hoist/Hammer: NA Automatic Hammer N 1,351,572
E 1,601,924
» . — "
13 . |82 vl 0z| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
Slac|$<S |35 |ESE| & 2 9| E =8| | o
E|8Q|ag|EE|ESZ| 2 (Density/consistency, color, GROUP NAME, max. particle size*, s5lol5l5|el8 25|58
o |23 |Ex|H o |BSS 3 structure, odor, moisture, optional descriptions SIEISIZIEIE|IR| 2 8|5
&) 8 % o o ﬁ % GEOLOGIC INTERPRETATION) R RENEE g 5
-0 -WEATHERED BEDROCK-
i 17 | s1 | 20 Yellow WEATHERED BEDROCK, dry
50/5"| 8 | 3.0
Note: Refusal at 3.0 ft.
B 723.9
3.0 BOTTOM OF EXPLORATION 3.0 FT
Water Level Data Sample ID Well Diagram Summary
Depth (ft) to: . (1] Riser Pipe
bate | Time T?ﬁg?ﬁ? Bottomp Bogto)m O - Open End Rod FE] Sereen Overburden (ft) 3
“Jof Casing| of Hole| VVater E_thg.vtva! Luze | Filter Sand Rock Cored (ft) -
- undisturpet ample Cuttings
10/8/19 N/A 3.0 . D B4 utting Samples
/& / 3.0 v S - Split Spoon Sample I cou P 15
Concrete | Boring No. HAOW-002-B
XY  Bentonite Sea 9
Field Tests: Dilatancy: R-Rapid S-Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H - High
Touqhngs_s.J__LgmLM_M_leum H - High DrvStrenqth N-None L- Low M - Medium H - High V - Very High

1 arti e s
Note: SOI| |dent|f|cat|on based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TB.GPJ

H&A-TEST BORING-07-1  128064-011_HA-LIB09-REV.GLB HA-TB+CORE+WELL-07-1.GDT

Mar 5, 20

Hﬂ:EKICH TEST BORING REPORT Boring No. HAOW-002-C
Project Thomas Hill Energy Center-Cell 002 Embankments, Clifton Hill, MO FileNo. ~ 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor  Bulldog Drilling Start 08 October 2019
— - Finish 08 October 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA NQ | RigMake & Model: Truck: CME 500X H&A Rep. G. Foushee
. X . Bit Type: Cutting Head Elevation 717.1
Inside Diameter (in.) 3.75 1.375 1.875 Drill Mud:  None Datum NAVDS8
Hammer Weight (Ib) - 140 - Casing: Hollow Stem Auger Location
Hammer Fall (in.) 30 - Hoist/Hammer: NA Automatic Hammer N 1,352,055
E 1,601,640
» . — "
15 .|25| 0oz = VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravell _Sand Field Test
Elac|2S| 2 egg| & sl |g|E zl 8| 2| <
E|8Q|ag|EE|ESZ| 2 (Density/consistency, color, GROUP NAME, max. particle size*, s5lol5l5|el8 25|58
) gg Ex 8 o|HSsS 8 structure, odor, moisture, optional descriptions 8 UE_ 8 g UE_ UE_ % EIRAR
o & S o5 o 2l 2 GEOLOGIC INTERPRETATION) 2l2l=l2l2l=lBlIRIE]E
- 0 -GLACIAL DRIFT DEPOSITS-
i 2 S1 2.0 CH | Medium stiff yellow-brown FAT CLAY with sand (CH), moist
2 17 | 40
B 3
4
i Note: Auger refusal 4.4 ft.
5 SEE CORE BORING REPORT FOR ROCK DETAILS
- 10,
- 15,
Water Level Data Sample ID Well Diagram Summary
Depth (ft) to: . [ Riser Pipe
Date | Time TE_Ialossd oepth () 0 - Open End Rod o Overburden (fty 4.4
ime (hr.) = einal of Hael VV2tEr LTJ-LhIQ'VtVa! Tdu;e | Filter Sand Rock Cored (ft) 15
- undisturpet ample - Cuttings
10/8/19 0 4.4 R 2.5 g S | ,
/& 4.4 S - Split Spoon Sample B cou ampres 25, 2C
Concrete Boring No. HAOW-002-C
XY  Bentonite Sea 9
Field Tests: Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh

Dilatancy: R-Rapid S-Slow N - None
ngs.s.J._LmALM_Mad

|um H - High

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

" 5 - —— -
Note SOI| |dent|f|cat|on based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H+A_CORE+WELL07-1

Feb 10, 20

HAtBkicH

Boring No. HAOW-002-C

CORE BORING REPORT File No. 128064-011

Sheet No. 2 of 2

Depth| Ping | Run Run |Recovery/RQD| weath- | Elev./ Visual Description
(ft) R_at?ﬁ No. Depth ering | Depth and Remarks
(min./ft) () | in. % (ft)
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
2 Cl| 44 60 53 High | 712.7 [Hard, highly weathered, white, aphanitic LIMESTONE. Joints moderately
— 5 — 13.9 31 27 4.4 decomposed, moderate disintegrated, rubble to 6.5 ft, then moderately fractured.
2
2
2
2 708.3
- 8.8 | Soft, gray, medium grained SANDSTONE RUBBLE from 8.8 to 9.4 ft.
2 Lost core from 9.4 to 14.4 ft.
2
2
2
8
i C2 | 139 66 100 High 702.7
2 194 30 45 1474 [Soft, highly weathered, gray, fine grained SHALE. Bedding thin, joints moderately
— 15 — disintegrated, intensely fractured.
2
2
2
2
I 697.7
19.4 BOTTOM OF EXPLORATION 19.4 FT




FILE NO. 128064-011

A AEAE IR e L o SR

=

Boring ID Run No. | Depth (ft) | REC (in./%) | RQD (in./%) Comments
HAOW-002- C1 4.4-13.9 60in./53% | 31in./27% Complete
C

HAOW-002-C Core Box 1 of 2

HatBkic

CELL 002 EMBANKMENTS
THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

HAOW-002-C ROCK CORE PHOTO

JANUARY 2020




i——— o
T ——L Y

Boring ID Run No. | Depth (ft) | REC(in./%) | RQD (in./%) | Comments

HAOW-002- C2 13.9-19.4 | 66in./100% | 30in./45% Complete
C

FILE NO. 128064-011

HAOW-002-C Core Box 2 of 2

CELL 002 EMBANKMENTS
ICH THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

HAOW-002-C ROCK CORE PHOTO

JANUARY 2020
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128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Feb 10, 20

Hﬂ:EKICH TEST BORING REPO FT Boring No. HAB-ED-01
Project Thomas Hill Energy Center-Cell 002 Embankments, Clifton Hilf, MO File No.  128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor  Bulldog Drilling Start 01 October 2019
— i Finish 01 October 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S NQ | Rig Make & Model: Truck: CME 500X H&A Rep. G. Foushee
. . . Bit Type: Cuttlng Head Elevation 719.5
Inside D t . 3.75 1.375 1.875 . :
nside Diameter (in.) Drill Mud: None Datum NAVD88
Hammer Weight (Ib) ) 140 - Casing: Hollow Stem Auger Location
Hammer Fall (in. 30 - Hoist/Hammer: NA Automatic Hammer N 1,350,898
(in.) E 1,602,194
[ o - = - .
13 ./8C| o €| 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel| Sand Field Test
Sloc|$S| 35| E8E| & 2 2| € = 2] 5| o
-.g_ 89|ag|E %_ K § 2 g (Density/consistency, color, GROUP NAME, max. particle size*, 5lo|l5|5|e|d § |8
) g— Q| E g olhos| & structure, odor, moisture, optional descriptions 3 u% 3 § u% u% <2 ‘g S
o 8 S o 22 GEOLOGIC INTERPRETATION) 2l2l=l2lel=l|BlIC2]E
0 ~GLACIAL DRIFT DEPOSITS-
i 5 S1 4.0 SP | Loose yellow poorly graded SAND (SP), moist 80|20
4 6 6.0
-5 3
4
[ 21 [ s2 | 9.0
10.0 Gray weathered SHALE, friable, moist
i -WEATHERED BEDROCK-
I s3 | 14.0
15.0 Note: Sampler refusal.
15 SEE CORE BORING REPORT FOR ROCK DETAILS
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@psed Depth (ft) to: O - Open End Rod HEN g'ser Pipe Overburden (ft) 15
Time (hr.) Bottom | Bottom| \y/ ot 1 Thin Wall Tube [E]  Screen
of Casing| of Hale . Filter Sand Rock Cored (ft) 10
10/1/19 NA | 00 | 00 | 00 | Y-UndstubedSample Cuttings Samples 35, 2C
S - Split Spoon Sample B o
Concrete Boring No HAB-ED-01
\\\\ Bentonite Seal 9
Field Tests: Dilatancy: R Rapld S- Slow N - None Plasticity: N - Nonplastic L-Low M-Medium H -High

Touqh

- High

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

Note SO|I ldentlf' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




Feb 10, 20

\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TBC_ED.GPJ
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H+A_CORE+WELL07-1

HAtBkicH

Boring No. HAB-ED-01

CORE BORING REPOR'DRAF-“ File No. %2i034_011
eet No. 2 0

Depth| Ping | Run Run |Recovery/RQD| weath- | Elev./ Visual Description
(ft) Rate | No Depth ering | Depth and Remarks
(min/f)| 2 (#/) | i % (ft)
L 5 SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
3 Cl | 15.0 77 92 Fresh | 704.5 [Hard, fresh, gray, Aphanitic LIMESTONE.
20| 51 61 15.0
i 2
- 2
i 2
Hard, moderately weathered, black, fine grained SHALE, joints are horizontal, very
- 3 closely spaced, foliated.
— 20 — 3
i 8
i 8 C2 | 22.0 35 97 | Moder- Medium, moderately weathered, dark gray, fine grained SHALE, joints are very
25.0 16 44 ate closely spaced, foliated.
i 10
i 8
| o5 | 694.5
25.0 BOTTOM OF EXPLORATION 25.0 FT
Note: Located in saturated ditch.
— 30




FILE NO. 128064-011

Depth (ft)

Boring ID Run No. REC (in./%) | RQD (in./%) | Comments
HAB-ED-01 C1 15.0-22.0 77 in./92% 51in./61% Complete
HAB-ED-01 C2 22.0-25.0 35in./97% 16 in./44% Complete

HAB-ED-01 Core Box 1 of 1

HatBkic

CELL 002 EMBANKMENTS
H THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

HAB-ED-01 ROCK CORE PHOTO

JANUARY 2020




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TBC_ED.GPJ

128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Feb 10, 20

HREBGicH TEST BORING REPO F'\' Boring No. HAB-£D-02
Project Thomas Hill Energy Center-Cell 002 Embankments, Clifton Hiff;, MO File No. ~ 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor  Bulldog Drilling Start 02 October 2019
" ] Finish 02 October 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S NQ Rig Make & Model: Truck: CME 500X H&A Rep. G. Foushee
. . . Bit Type: Cutting Head Elevation 725.0
Inside D i Jl 3.75 1.375 1.875 . :
nside Diameter (in.) Drill Mud: None Datum  NAVDSS
Hammer Weight (Ib)| - 140 - Casing: Hollow Stem Auger Location
Hammer Fall (in. 30 - Hoist/Hammer: NA Automatic Hammer N 1,350,703
(in) E 1,601,909
[ o - = - .
|2 .12C| g €| 3 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravell Sand Field Test
c |25l eS| (585 & 3| |g|5 SN
-.g_ 895y E%_ §§8 g (Density/consistency, color, GROUP NAME, max. particle size*, 5lo|l5|5|e|d § |8
o | 28| Ex So|135s| 8 structure, odor, moisture, optional descriptions SIEISIZIEIEIZ|D z S
o g B a gl 2 GEOLOGIC INTERPRETATION) 2lel=l=l2l=|ElR|E2|E
- 0
i 3 s1 | 4.0 CH | Stiff brown FAT CLAY (CH), moist 100
4 17 6.0
B 7.;07/2.. Sampler refusal at 5.5 ft
SEE CORE BORING REPORT FOR ROCK DETAILS
,10,
,15,
Water Level Data Sample ID Well Diagram Summary
. Elapsed| _ Depth (ft) to: 0 - Open End Rod (I Riser Pipe
Date Time Tims (hr Bottom [ Bottom[ |\ T Th[?er:N TITz [E] screen Overburden (ft) 55
“fof Casing| of Hole| """ - hin Wal Tube Filter Sand Rock Cored (ft) 10
10/2/20 NA | 40 | s5 | Dry | U-Undisturbed Sample Cuttings Samples 1S, 2C
S - Split Spoon Sample B o
Concrete Boring No.  HAB-ED-02
~ Bentonite Seal 9
Field Tests: Dilatancy: R Rapld S- Slow N - None Plasticity: N - Nonplastic L-Low M-Medium H -High

Touqh

- High

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

Note SO|I ldentlf' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TBC_ED.GPJ

128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H+A_CORE+WELL07-1

Feb 10, 20

HAtBkicH

Boring No. HAB-ED-02

CORE BORING REPOR'DRAF-“ File No. %2i034_011
eet No. 2 0

Depth| Ping | Run Run |Recovery/RQD| weath- | Elev./ Visual Description
(ft) (rﬁﬁtfﬁ) No. Depth ering | Depth and Remarks
: (ft) in. % (ft)
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
1 Cl| 55 12 25 | Moder- | 719.5 [ Hard, moderately weathered, gray, aphanitic LIMESTONE, thickly bedded, joints are
i 9.5 5 10 ate 55 |sub horizontal, very closely spaced, rough, decomposed.
4
4
4 High
6 715.5 _
C2 9.5 58 81 Moder- 7?550 Soft, highly weathered, gray, SHALE.
~ 10 7 15.5 35 49 ate 10.0 |Hard, moderately weathered, brown, medium grained SANDSTONE, thinly bedded,
2 joints are very closely spaced, decomposed.
3
4
4
5 710.3
L 15 14.7 | Hard, moderately weathered, gray, aphanitic LIMESTONE, thickly bedded, joints ate
709.5 | horizontal, very closely spaced, fresh.
15.5 BOTTOM OF EXPLORATION 15.5 FT




FILE NO. 128064-011

Boring ID

| E(in./%)

Run No. | Depth (ft) RQD (in./%) | Comments
HAB-ED-02 C1 5.5-9.5 12 in./25% 5in./10% Complete
HAB-ED-02 C2 9.5-15.5 58in./97% 35in./58% Complete

HAB-ED-02 Core Box 1 of 1

HatBkic

CELL 002 EMBANKMENTS
THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

HAB-ED-02 ROCK CORE PHOTO

JANUARY 2020




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TBC_ED.GPJ

128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Feb 10, 20

Hﬂ:EKICH TEST BORING REPO FT Boring No. HAB-ED-03
Project Thomas Hill Energy Center-Cell 002 Embankments, Clifton Hilf, MO File No. ~ 128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling Start 02 October 2019
— ] Finish 02 October 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S NQ | Rig Make & Model: Truck: CME 500X H&A Rep. E. Foushee
. . . Bit Type: Cuttlng Head Elevation 720.6
Inside D t . 3.75 1.375 1.875 . :
nside Diameter (in.) Drill Mud: None Datum NAVD88
Hammer Weight (Ib) ) 140 - Casing: Hollow Stem Auger Location
Hammer Fall (in. 30 - Hoist/Hammer: NA Automatic Hammer N 1,350,443
(in.) E 1,601,789
[ o - = - .
13 ./8C| o €| 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel| Sand Field Test
Sloc|$S| 35| E8E| & 2 2| € = 2] 5| o
-.g_ 895y E%_ §§8 g (Density/consistency, color, GROUP NAME, max. particle size*, 5lo|l5|5|e|d § |8
) g—g Eo g olhos| & structure, odor, moisture, optional descriptions 3 u% 3 § u% u% <2 ‘g S
o 8 S o 22 GEOLOGIC INTERPRETATION) 2l2l=l2lel=l|BlIC2]E
- 0
i 2 S1 4.0 CH | Medium stiff FAT CLAY (CH), moist 100
2 16 6.0
5 ‘5‘ -GLACIAL DRIFT DEPOSITS-
B 711.6
10 S2 9.0 9.0 Gray weathered SHALE, foliated, dry
11 14 | 11.0
-10+4 13
17
i -WEATHERED BEDROCK-
i 11 | s3 | 140 Similar to S2
26 19 | 16.0
-15-4 36
48
[ 27 | sa | 19.0 Similar to S2
26 21.0
- 20
Water Level Data Sample ID Well Diagram Summary
bate | Time | Elapsed]_Depth (f) to 0 - Open End Rod IO RserPe | Overburden (f) 215
Time (hr.) Bottom | Bottom| \y/ ot 1 Thin Wall Tube [E]  Screen
of Casing| of Hale . Filter Sand Rock Cored (ft) 10
10/2/19 N/A | 215 | 315 | Dry | Y-Undisturbed Sample Cuttings Samples 4, 3C
S - Split Spoon Sample B o
Concrete Boring No HAB-ED-03
\\\\ Bentonite Seal 9
Field Tests: Dilatancy: R Rapld S- Slow N - None Plasticity: N - Nonplastic L-Low M-Medium H -High

Touqh

- High

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

Note SO|I ldentlf' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TBC_ED.GPJ

128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Feb 10, 20

Boring No.  HAB-ED-03
ICH TEST BORING REPO F‘ FileNo. 128064011
SheetNo. 2 of 3
%) . — "
€|8.|22|08|cuc]| £ VISUAL-MANUAL IDENTIFICATIONAND DESCRIPTION Cravel SaE”d Field Test
~ |mE& = a= o=| & © Q |2
;g_ 5 %8 IS %_ ‘g %g‘ n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
o 28| Ex| B o 65| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|D 3|6
&) ((/J“ % o3 o uij % GEOLOGIC INTERPRETATION) RNRERgEES 5
30
i Auger refusal at 21.5 ft
SEE CORE BORING REPORT FOR ROCK DETAILS
,25,
,30,
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-ED-03




\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TBC_ED.GPJ

128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H+A_CORE+WELL07-1

Feb 10, 20

HAtBkicH

Boring No. HAB-ED-03

CORE BORING REPOR'DRAF-“ File No. gziog4-011
eet No. 3 0

Depth| Ping | Run Run |Recovery/RQD| weath- | Elev./ Visual Description
(ft) (rﬁﬁtfﬁ) No. Depth ering | Depth and Remarks
: (ft) in. % (ft)
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS

3 C1l | 215 75 89 | Moder- | 699.1 [Hard, moderately weathered, gray, aphanitic LIMESTONE, joints are closely spaced,
i 28.5 47 56 ate 215 | fresh. Limestone is fossiliferous.

4

3

5 696.0 . - — -
| o5 | 24.6 | Hard, moderately weathered, black, fine grained SHALE, joints are horizontal, very

closely spaced, frash. Rubble zone from 25.0 ft to 25.5 ft.

3

3

3

8 C2 | 28.5 11 92 | Moder- Medium, highly weathered, gray, fine grained SHALE, joints are very closely spaced,
i 29.5 7 58 ate decomposed and disintegrated.

6 [C3 295 24 100 | High
— 30 315 | 18 75

7

689.1
315 BOTTOM OF EXPLORATION 31.5 FT




Boring ID Run No. | Depth (ft) | REC(in./%) | RQD (in./%) | Comments
HAB-ED-03 C1 21.5-28.5 75in./89% 47 in./56% Complete
HAB-ED-03 C2 28.5-29.5 11in./92% 7in./64% Complete
HAB-ED-03 C3 29.5-31.5 | 24in./100% 18in./75% Complete

FILE NO. 128064-011

HAB-ED-03 Core Box 1 of 1

CELL 002 EMBANKMENTS
ICH THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

HAB-ED-03 ROCK CORE PHOTO

JANUARY 2020




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TBC_ED.GPJ

128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Feb 10, 20

Hﬂ:E‘ICH TEST BORING REPO FT Boring No. HAB-ED-04
Project Thomas Hill Energy Center-Cell 002 Embankments, Clifton Hilf, MO File No.  128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor  Bulldog Drilling Start 02 October 2019

— i Finish 02 October 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S NQ | Rig Make & Model: Truck: CME 500X H&A Rep. G. Foushee

. . . Bit Type: Cuttlng Head Elevation 719.2
Inside D t . 3.75 1.375 1.875 . :
nside Diameter (in.) Drill Mud: None Datum  NAVDS88
Hammer Weight (Ib) ) 140 - Casing: Hollow Stem Auger Location
Hammer Fall (in.) 30 - Hoist/Hammer: NA Automatic Hammer N 1,350,235

E 1,601,573
[ o - = - .
€|8.|22| 08|cor 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
=z |m< S| = 35S [0} [0} | 2
-.g_ 5 %8 &g g ] §' @ (Density/consistency, color, GROUP NAME, max. particle size*, £lol g 2lo|8|8 § %‘ 3
o282 EX|J2 |3 55| 8 structure, odor, moisture, optional descriptions SIEISIZIEIEIZ|D 3|5
o 8 S o gl 2 GEOLOGIC INTERPRETATION) 2lel=lzlel=|zlRI2]&
- 0 187 | CH | Dark brown FAT CLAY (CH), stiff 100
0.5 -GLACIAL DRIFT DEPOSITS-
B 9 s3 1.0 Yellow-brown medium grained weathered SANDSTONE
20 24 3.0
B 29
34
i 5 S1 4.0 CH | Similarto S1
10 22 6.0
° I -WEATHERED BEDROCK-
| 732 -1 __ _ _ _ _ _ _ _ _ _ _ _ _ ______________ I I I AN I AN I N B B
6 | S2 | 6.0 6.0
24 | 24 | 80
B 43
47
i Gray fine grained weathered SHALE
= 10 -
[ 7 S3 14.0 Similar to S2
20 24 | 16.0
-154 29
34
i CH | Similarto S2
Sample refusal at 19.2 ft.
50/2] s4 [\ 19.0[ SEE CORE BORING REPORT FOR ROCK DETAILS
2o 2 19.2
Water Level Data Sample ID Well Diagram Summary
bate | Time | Elapsed]_Depth (f) to 0 - Open End Rod IO RserPpe | Overburden (fy  19.2
Time (hr.) Bottom | Bottom| \y/ ot 1 Thin Wall Tube [E]  Screen
of Casing| of Hale . Filter Sand Rock Cored (ft) 10
10/2/19 N/A | 190 | 290 | Dry | Y-Undisturbed Sample Cuttings Samples 35, 2C
S - Split Spoon Sample B cou
Concrete Boring No HAB-ED-04
XY  Bentonite Seal 9
Field Tests: Dilatancy: R- Rapid S-Slow N -None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touahngs_s.J._LmN_M;Mg_dmm_H;ﬂth

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

Note SO|I ldentlf' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TBC_ED.GPJ

128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H+A_CORE+WELL07-1

Feb 10, 20

HAtBkicH

Boring No. HAB-ED-04

CORE BORING REPOR'DRAF-“ File No. %2i034_011
eet No. 2 0

Depth| Ping | Run Run |Recovery/RQD| weath- | Elev./ Visual Description
(ft) (rﬁﬁtfﬁ) No. Depth ering | Depth and Remarks
: (ft) in. % (ft)
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
C1l | 19.2 700.0 [Hard, fresh, gray, aphanitic LIMESTONE, joints are fresh, closely spaced. Limestone
26.0 19.2 | is fossiliferous.
— 20 — 3
- 2
i 2
i 3 696.2 _ . . . _
23.0 | Medium, moderately weathered, black, fine grained SHALE, thinly bedded, joints
are horizontal, very closely spaced, fresh.
i 2
— 25 — 2
i 3 C2 | 26.0 34 94 | Moder- Medium, moderately weathered, gray, fine grained SHALE, joints are closely spaced,
29.0 30 83 ate decomposed.
- 4
i 4
5 690.2
29.0 BOTTOM OF EXPLORATION 29.0 FT




FILE NO. 128064-011

Boring ID Run No. | Depth (ft) | REC(in./%) | RQD (in./%) | Comments
HAB-ED-04 C1 19.0-26.0 79in./94% 60in./71% Complete
HAB-ED-04 C2 26.0-29.0 34in./94% 30in./83% Complete

HAB-ED-04 Core Box 1 of 1

HatBkic

CELL 002 EMBANKMENTS
THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

HAB-ED-04 ROCK CORE PHOTO

JANUARY 2020




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TBC_ED.GPJ

128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Feb 10, 20

Hﬂ:EKICH TEST BORING REPO FT Boring No. HAB-ED-05
Project Thomas Hill Energy Center-Cell 002 Embankments, Clifton Hilf, MO File No.  128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor  Bulldog Drilling Start 01 October 2019
— i Finish 01 October 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S NQ | Rig Make & Model: Truck: CME 500X H&A Rep. G. Foushee
. . . Bit Type: Cuttlng Head Elevation 712.6
Inside D t . 3.75 1.375 1.875 . :
nside Diameter (in.) Drill Mud: None Datum NAVD88
Hammer Weight (Ib) ) 140 - Casing: Hollow Stem Auger Location
Hammer Fall (in. 30 - Hoist/Hammer: NA Automatic Hammer N 1,350,031
(in.) E 1,601,454
[ o - = - .
13 ./8C| o €| 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel| Sand Field Test
Sloc|$S| 35| E8E| & 2 2| € = 2] 5| o
-.g_ 89|ag|E %_ K § 2 g (Density/consistency, color, GROUP NAME, max. particle size*, 5lo|l5|5|e|d § |8
) g— Q| E g olhos| & structure, odor, moisture, optional descriptions 3 u% 3 § u% u% <2 ‘g S
o 8 S o 22 GEOLOGIC INTERPRETATION) 2l2l=l2lel=l|BlIC2]E
0 ~GLACIAL DRIFT DEPOSITS-
VA
4 S1 3.5
B 7 22 5.0
194 CL | Very stiff brown LEAN CLAY (CL), moist, wet below 5.0 ft 100
5 -WEATHERED BEDROCK-
8 S2 8.5 | 703.6 CL | Similarto S1
i 1 8 93 9.0 Sample refusal at 9.3 ft.
M Weathered SHALE
- 10 -WEATHERED BEDROCK-
SEE CORE BORING REPORT FOR ROCK DETAILS
= 15 -
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@psed Depth (ft) to: O - Open End Rod HEN g'ser Pipe Overburden (ft) 9.3
Time (hr.) Bottom | Bottom| \y/ ot 1 Thin Wall Tube [E]  Screen
of Casing| of Hale . Filter Sand Rock Cored (ft) 10
10/1/19 N/A 85 | 193 | 5.0 U - Undisturbed Sample Cuttings Samples 25, 3C
S - Split Spoon Sample B o
Concrete Boring No HAB-ED-05
\\\\ Bentonite Seal 9
Field Tests: Dilatancy: R- Rapid S-Slow N -None Plasticity: N - Nonplastic L-Low M-Medium H -High

Touahngs_s.J._LmN_M;Mg_dmm_H;ﬂth

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

Note SO|I ldentlf' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TBC_ED.GPJ

128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H+A_CORE+WELL07-1

Feb 10, 20

HAtBkicH

Boring No. HAB-ED-05

CORE BORING REPOR'DRAF-“ File No. %2i034_011
eet No. 2 0

Depth| Ping | Run Run |Recovery/RQD| weath- | Elev./ Visual Description
(ft) R_at?ﬁ No. Depth ering | Depth and Remarks
(min./ft) () | in. % (ft)
SEE TEST BORING REPORT FOR OVERBURDEN DETAILS

[ Cl]| 93 44 92 Fresh | 703.3 | Hard, fresh, gray, aphanitic LIMESTONE, joints are sub vertical, closely spaced,
L 10 - 13.3 410 83 9:3 | oxidized on surface. Limestone is fossiliferous.

8

6

4
i 699.3

4 C2 | 133 32 89 Moder- | 13.3 [ Medium, moderately weathered, black, fine grained SHALE, thinly bedded, joints
5 16.3 6 17 ate are horizontal, closely spaced, fresh.

5

1

4 C3 | 16.3 33 92 | Moder- Medium, moderately weathered, gray, fine grained SHALE, thinly bedded, joints are
i 19.3 23 64 ate horizontal, closely spaced, decomposed.

1

5
i 693.3

19.3 BOTTOM OF EXPLORATION 19.3 FT




FILE NO. 128064-011

Boring ID Run No. | Depth (ft) | REC(in./%) | RQD (in./%) | Comments
HAB-ED-05 C1 9.3-13.3 44 in./92% 40in./83% Complete
HAB-ED-05 C2 13.3-16.3 | 32in./89% 6in./16% Complete
HAB-ED-05 C3 16.3-19.3 | 33in./92% 23in./64% Complete

HAB-ED-05 Core Box 1 of 1

HatBkic

CELL 002 EMBANKMENTS
H THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

HAB-ED-05 ROCK CORE PHOTO

JANUARY 2020




\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TBC_ED.GPJ

128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Feb 10, 20

Hﬂ:EKICH TEST BORING REPO FT Boring No. HAB-ED-06
Project Thomas Hill Energy Center-Cell 002 Embankments, Clifton Hilf, MO File No.  128064-011
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor Bulldog Drilling Start 01 October 2019
— i Finish 01 October 2019
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S NQ | Rig Make & Model: Truck: CME 500X H&A Rep. G. Foushee
. . . Bit Type: Cuttlng Head Elevation 705.7
Inside D t . 3.75 1.375 1.875 . :
nside Diameter (in.) Drill Mud: None Datum  NAVDS88
Hammer Weight (Ib) ) 140 - Casing: Hollow Stem Auger Location
Hammer Fall (in. 30 - Hoist/Hammer: NA Automatic Hammer N 1,349,858
(in-) E 1,601,209
[ o - = - .
13|85 g g 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
Sloc|$S| 35| E8E| & 2 2| € = 2] 5| o
-.g_ 89|ag|E %_ K § 2 g (Density/consistency, color, GROUP NAME, max. particle size*, 5lo|l5|5|e|d § |8
) g— Q| E g olhos| & structure, odor, moisture, optional descriptions 38 u% 38 § u% u% 2l ‘g S
o 8 S o gl 2 GEOLOGIC INTERPRETATION) 2lel=lzlel=|zlRI2]&
0 ~GLACIAL DRIFT DEPOSITS-
YA
i 3 S1 4.0 CH | Stiff mottled gray-brown FAT CLAY with sand (CH), pronounced needle- 15 85
5 22 6.0 like crystals
-54 9
10
i 3 S2 9.0 CH | Similar to S1, except hard
10 15 11.0
-10-{50/5"
Sample refusal at 11.0 ft.
i SEE CORE BORING REPORT FOR ROCK DETAILS
= 15 -
- 20
Water Level Data Sample ID Well Diagram Summary
Date Time Elapsed Depth (ft) to: O - Open End Rod (L0 ;{lser Pipe Overburden (ft) 11
Time (hr.) Bottom | Bottom| \y/ ot 1 Thin Wall Tube [E]  Screen
of Casing| of Hale . Filter Sand Rock Cored (ft) 10
10/1/19 NA | 90 | 210 15 | Y-Undistubed Sample Cuttings Samples 25, 2C
S - Split Spoon Sample B o
Concrete Boring No HAB-ED-06
\\\\ Bentonite Seal 9
Field Tests: Dilatancy: R Rapld S-Slow N -None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh

- High

DrvStrenqth N-None L- Low M - Medium H - High V - Very High

Note SO|I ldentlf' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.




\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\128064-AECI THOMAS HILL\011- TH POND 002 AND EAST DITCH\FIELDWORK\GINT\128064-011TBC_ED.GPJ

128064-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H+A_CORE+WELL07-1

Feb 10, 20

HAtBkicH

Boring No. HAB-ED-06

CORE BORING REPOR'DRAF-“ File No. %2i034_011
eet No. 2 0

Defi)th DFl;igitr;g IElun Dzlé?h Recovery/RQD Weath- gf‘;’tr/] Visuz?jl gescripktion
) 0. erin and Remarks
(M| amin.r ® | in | % ° @
i SEE TEST BORING REPORT FOR OVERBURDEN DETAILS
[} C1 | 11.0 52 87 High 694.7 | Soft, highly weathered, gray, fine grained SHALE, thinly bedded, joints are very
16.0 14 23 11.0 closely spaced, decomposed and disintegrated.
i 4
- 4
i 3
— 15 <4 6
i 5 C2 | 160 | 34 57 High
21.0 5 8
i 4
i 1
- 1
— 20 — 2
685.2 i _ _
6%93 Hard, highly weathered, yellow to gray, aphanitic LIMESTONE, medium bedded,
- 21.0 |Joints are closely spaced.
BOTTOM OF EXPLORATION 21.0 FT
| Note: Either void or clay washout in 17.0 ft to 20.0 ft, string just drops.




FILE NO. 128064-011

Boring ID Run No. | Depth (ft) | REC(in./%) | RQD (in./%) | Comments
HAB-ED-06 C1 11.0-16.0 52in./87% 14 in./23% Complete
HAB-ED-06 C2 16.0-21.0 34in./57% 5in./8% Complete

HAB-ED-06 Core Box 1 of 1

HatBYic

CELL 002 EMBANKMENTS
THOMAS HILL ENERGY CENTER
CLIFTON HILL, MISSOURI

HAB-ED-06 ROCK CORE PHOTO

JANUARY 2020
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WATER CONTENT DETERMINATION

Project Thomas Hill Energy Center — CDT Additional Work |Client Haley & Aldrich, Inc.

Location Cilfton Hill, MO Page 10f1

Job No. 104287-002 Tested by / Date: LNL 1/22/20

File 104287-002 D2216 Calculated by / Date: CMB 1/23/20

Procedure ASTM D2216 / AASHTO T265 Checked by / Date: CMB 1/23/20

Boring Sample | Sample Wet wt. & Dry wt. & Tare Moisture
Number Number Depth Tare Tare Tare Weight Content Remarks
(feet) ID (gm) (gm) (gm) % Sample Length

HAB-002-01 S2 5.0 H-1 23.04 19.54 2.50 20.5 4.0
HAB-002-01 S5 15.0 H-2 24.19 20.45 2.50 20.8 4.0
HAB-002-01 S6 25.0 H-3 24.33 19.96 2.49 25.0 4.0
HAB-002-01 S8 35.0 H-4 23.08 18.79 2.50 26.3 4.0
HAB-002-01 S9 40.0 H-5 22.77 18.54 2.50 26.4 4.0
HAB-002-02 S1 3.0 H-6 22.78 17.97 2.53 31.2 3.0
HAB-002-02 S2 5.0 H-7 22.63 19.29 2.52 19.9 35
HAB-002-02 S5 15.0 H-8 22.80 19.39 2.49 20.2 35
HAB-002-02 S7 29.0 H-9 22.63 19.66 247 17.3 3.0
HAB-002-03 S2 5.0 H-10 22.66 18.92 2.51 22.8 3.0
HAB-002-03 S3 7.0 H-11 22.65 19.43 2.49 19.0 2.0
HAB-002-03 S5 19-21 H-12 22.96 18.80 2.50 25.5 3.0
HAB-002-03 S6 25.0 H-13 22.50 18.62 2.51 24.1 3.0
HAB-002-03 S7 30.0 H-14 22.78 18.77 2.48 24.6 35
HAB-002-03 S9 40.0 H-15 22.56 18.13 2.50 28.3 4.0
HAB-002-03 S10 45.0 H-16 22.74 18.09 2.50 29.8 3.0
HAB-002-03 S11 50.0 H-17 22.89 19.43 2.53 20.5 4.0
HAB-002-03 S12 55.0 H-18 22.62 19.73 2.51 16.8 2.0
HAB-002-04 S1 3.0 H-19 22.78 19.15 2.52 21.8 35
HAB-002-04 S3 7.0 H-20 23.00 19.37 2.50 215 35
HAB-002-04 S4 15.0 H-21 22.50 18.31 2.50 26.5 4.0
HAB-002-04 S7 35.0 H-22 22.72 19.85 2.48 16.5 35

Shannon & Wilson, Inc.
2043 Westport Center Dr.
St. Louis, MO 63146

Form Date: Pre-2001

Revision Date: 04/04/06




SUMMARY OF LABORATORY TESTING

11/19/2019

Thomas Hill Energy Center - CDT
104287-002 / 128064-011

Top

Depth
Boring (feet) Sample No.
HAB-002-01 6 S3
HAB-002-01 7

Sample Water
Type Content
SPT

SPT 25.9



PROJECT Thomas Hil Energy Center — CDT Additional Work DATE 11/5/19 BORING NO. HAB-002-03
JOB NO. 104287-002 SHEET NO. 1 TESTED BY CMB
CLIENT NAME _ Haley & Aldrich, Inc. CHECKED BY CMB
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. T1 DEPTH (ft) 14-16
Sampling Method Push
Type of Sample Shelby Tube Inch 3"
Brass o
DEPTH NAT. W.C. TYPE OF
FT. Strength info.|  W.C. TEST CLASSIFICATION
— 11 INCH RECOVERY
140l Sample: Good FaiCPodd Disturbed
] PP = 2.25 tsf TT-1 - \:] MC |\ ~|Very stiff to hard, olive gray to yellow-brown,
] 1 Lean Clay with Sand (CL); moist; 5% fine,
| 1 cu subrounded gravel; 22% fine to coarse,
] 1 Atterberg  [Subrounded sand; 73% medium dry strength,
] 1 Sieve Ino dilatancy, medium plasticity.
1 4 . 5 L
] PP = 4.5 tsf 112 [~ mc [
15.0] 1T 1
15.5 1 |
16.0 1 |

Procedure: ASTM D 2488
NOTE: Soil description is based on visual-manual procedure. This description is not

meant for engineering purposes requiring precise classification of soils.

All sample percentages for cobbles and boulders are by volume.

Can/Tare No. TT-1 TT-2
WET + TARE| 72.17 69.27
DRY + TARE 61.30 60.53
TARE 2.49 2.51
% WATER 18.5 15.1

REMARKS: Removed 4 inches of fall in from top of tube before testing.

Shannon & Wilson, Inc.
2043 Westport Center Drive
St. Louis, MO 63146




PROJECT Thomas Hil Energy Center — CDT Additional Work DATE 11/5/19 BORING NO. HAB-002-04
JOB NO. 104287-002 SHEET NO. 1 TESTED BY CMB
CLIENT NAME _ Haley & Aldrich, Inc. CHECKED BY CMB
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. DEPTH (ft) 24-26
Sampling Method Push
Type of Sample Shelby Tube Inch 3"
Brass o
DEPTH NAT. W.C. TYPE OF
FT. Strength info.|  W.C. TEST CLASSIFICATION
— 24 INCH RECOVERY
240l Sample Fair Poor Disturbed
] PP =1.75 tsf TT-3 e MC - ~ | Stiff, olive gray to yellow-brown, Fat Clay with
] | | Sand (CH); moist; 1% fine, subrounded gravel;
| 1 [ 16% fine to coarse, subrounded sand; 83%
] |  high dry strength, no dilatancy, high plasticity.
24.5) 1 i
] 1 SAVED i
25.0 | i
25.5] i U
— -1 Atterberg -
] T Sieve i
26.0] PP=15tsf | TT1-4 [y MC |-:
Can/Tare No. TT-3 TT-4
Procedure: ASTM D 2488 WET + TARE 81.82 71.38
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 66.03 56.97
meant for engineering purposes requiring precise classification of soils. TARE 2.51 2.51
% WATER 24.9 26.5

All sample percentages for cobbles and boulders are by volume.

REMARKS: Rock pushed with sample creating a sample only partially round for the first
15 inches of sample.

Shannon & Wilson, Inc.
2043 Westport Center Drive
St. Louis, MO 63146




SIEVE ANALYSIS

HYDROMETER ANALYSIS

SIZE OF MESH OPENING IN INCHES NO. OF MESH OPENINGS PER INCH, U.S. STANDARD

GRAIN SIZE IN MILLIMETERS
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GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH uU.s.Cs. SAMPLE FINES| NAT. LL PL PI :
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % [WC%| % | % | % Thomas Hill Energy Center — CDT
Additional Work
@ HAB-002-01, S1 2.0-4.0 CH Dark gray, Fat Clay with Sand. 80.6 19.5 54 20 34 Clifton Hill. Missouri
B HAB-002-01, S4 8.0-10.0 CL Olive gray and yellow-brown, Lean Clay. 90.5( 19.8 :
A HAB-002-01, S7 29.0-31.0 CL Dark gray, Lean Clay. 96.2 315 44 18 26 GRAIN SIZE DISTRIBUTION
€ HAB-002-02, S3 6.0-8.0 CL Yellow-brown, Lean Clay with Sand. 761 241
O HAB-002-02, S6 24.0 - 26.0 CH Dark gray, Fat Clay with Sand. 81.4 26.2 54 19 35
O HAB-002-03, S$1 2.0-4.0 CH Dark gray and yellow-brown, Fat Clay with Sand. 826| 218 | 50| 22| 28| November2019  104287-002/128064-011
A HAB-002-03, S4 8.0-10.0| CL Dark gray, Lean Clay. 96.9 | 221 SHANNON & WILSON, INC. FIG.
hnical and Envi Consultants Sheet 1 Of 2

GSA- WITH SAMPLE INTERVALS 104287-002 LAB DATA.GPJ SHAN_WIL.GDT 11/12/19



SIEVE ANALYSIS

HYDROMETER ANALYSIS

SIZE OF MESH OPENING IN INCHES

NO. OF MESH OPENINGS PER INCH, U.S. STANDARD

GRAIN SIZE IN MILLIMETERS

11/2

3/4
5/8

8§ 2 ¥
- & <

=
= o
o m
i =
< %
: :
i 2
Z <
L ]
= O
] =
S i
e @)
w x
o L

o

GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH | USCS. SAMPLE FINES| NAT. | LL [ PL | PI -
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |[we%| % [ % | % Thomas Hill Energy Center — CDT
Additional Work
@ HAB-002-04, S2 40-6.0 CH Yellow-brown, Fat Clay with Sand. 79.5 221 65 27 38

Clifton Hill, Missouri

GRAIN SIZE DISTRIBUTION

November 2019  104287-002 / 128064-011

SHANNON & WILSON, INC. FIG.

onsultants

Sheet20f2 |

GSA- WITH SAMPLE INTERVALS 104287-002 LAB DATA.GPJ SHAN_WIL.GDT 11/12/19



SIEVE ANALYSIS HYDROMETER ANALYSIS
SIZE OF MESH OPENING IN INCHES | NO. OF MESH OPENINGS PER INCH, U.S. STANDARD GRAIN SIZE IN MILLIMETERS
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GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH u.s.Cs. SAMPLE FINES| NAT. LL PL Pl .
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |[we%| % [ % | % Thomas Hill Energy Center — CDT
Py Additional Work
HAB-002-02, S4 8.0-10.0 CL Yellow-brown, Sandy Lean Clay. 69.6 18.4 46 16 30 Clifton Hill, Missouri
GRAIN SIZE DISTRIBUTION
November 2019 104287-002 / 128064-011
SHANNON & WILSON, INC. FIG.
hnical and Envi Consultants Sheet 1 Of 1

GSA- WITH SAMPLE INTERVALS 104287-002 LAB DATA.GPJ SHAN_WIL.GDT 11/12/19



SIEVE ANALYSIS

HYDROMETER ANALYSIS

SIZE OF MESH OPENING IN INCHES

NO. OF MESH OPENINGS PER INCH, U.S. STANDARD

GRAIN SIZE IN MILLIMETERS

=
= o
0} w
i =
< %
& i
i 2
Z <
T o)
= o
] =
S i
e @)
w x
o L

o

ol .
T O O S e T oI o e o It o oot Moo .
g 8 888 % 8 R g® © v o o mee t oo o ~28 28 o 588 238 8 g
135} « - - - S o S o s} =
GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH | uscs. SAMPLE FINES| NAT. [ e [ L | Pi -
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |[we%| % [ % | % Thomas Hill Energy Center — CDT
PY . ) Additional Work
HAB-002-03, T1 14.0-16.00 CL Olive gray to yellow-brown, Lean Clay with Sand. 734 217 | 46| 21| 25 Clifton Hill, Missouri
GRAIN SIZE DISTRIBUTION
November 2019 104287-002 / 128064-011
SHANNON & WILSON, INC. FIG.
hnical and Envi Consultants Sheet 1 Of 1

GSA- WITH SAMPLE INTERVALS 104287-002 LAB DATA.GPJ SHAN_WIL.GDT 11/12/19



SIEVE ANALYSIS

HYDROMETER ANALYSIS

SIZE OF MESH OPENING IN INCHES |

NO. OF MESH OPENINGS PER INCH, U.S. STANDARD

GRAIN SIZE IN MILLIMETERS
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GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH us.Cs. SAMPLE FINES| NAT. LL PL Pl ;
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % [WC%| % | % | % Thomas Hill Energy Center — CDT
Additional Work
@ HAB-002-04, S5 19.0-20.00 CL Dark gray and yellow-brown, Lean Clay. 90.2( 27.7

Clifton Hill, Missouri

GRAIN SIZE DISTRIBUTION

November 2019  104287-002 / 128064-011

FIG.

SHANNON & WILSON, INC.
and C Sheet 1 of 1

onsultants

GSA- WITH SAMPLE INTERVALS 104287-002 LAB DATA.GPJ SHAN_WIL.GDT 11/12/19



SIEVE ANALYSIS

HYDROMETER ANALYSIS

SIZE OF MESH OPENING IN INCHES

| NO. OF MESH OPENINGS PER INCH, U.S. STANDARD

GRAIN SIZE IN MILLIMETERS
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GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH | USCS. SAMPLE FINES| NAT. | LL [ PL | PI -
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |[we%| % [ % | % Thomas Hill Energy Center — CDT
PY . ) Additional Work
HAB-002-04, T2 24.0-26.0 CH Olive gray to yellow-brown, Fat Clay with Sand. 833| 256 | 65| 26| 39 Clifton Hill, Missouri
GRAIN SIZE DISTRIBUTION
November 2019 104287-002 / 128064-011
SHANNON & WILSON, INC. FIG.
hnical and Envi Consultants Sheet 1 Of 1

GSA- WITH SAMPLE INTERVALS 104287-002 LAB DATA.GPJ SHAN_WIL.GDT 11/12/19



"Old

PLASTICITY INDEX - Pl (%)

LIQUID LIMIT - LL (%)

CL:

CH:

ML or OL:

MH or OH:

CL-ML:

LEGEND

Low plasticity inorganic
clays; sandy and silty
clays

High plasticity inorganic
clays

Inorganic and organic
silts and clayey silts of low
plasticity

Inorganic and organic
silts and clayey silts of
high plasticity

Silty clays and clayey silts

BORING AND DEPTH uU.sS.C.S. SOIL LL PL Pl NAT. PASS.

SAMPLE NO. (feet) SYMBOL CLASSIFICATION % % % W.C. % | #200, %
@ HAB-002-01, S1 2.0-4.0 CH Dark gray, Fat Clay with Sand. 54 20 34 19.5 80.6
B HAB-002-01, S7 29.0-31.0 CL Dark gray, Lean Clay. 44 18 26 315 96.2
A HAB-002-02, S4 8.0-10.0 CL Yellow-brown, Sandy Lean Clay. 46 16 30 18.4 69.6
€ HAB-002-02, S6 24.0 - 26.0 CH Dark gray, Fat Clay with Sand. 54 19 35 26.2 81.4
O HAB-002-03, S1 2.0-4.0 CH Dark gray and yellow-brown, Fat Clay with Sand. 50 22 28 21.8 82.6
[0 HAB-002-03, T1 14.0-16.0 CL Olive gray to yellow-brown, Lean Clay with Sand. 46 21 25 21.7 734
A HAB-002-03, S8 34.0-36.0 CL Dark gray, Sandy Lean Clay. 29 15 14 25.8

Thomas Hill Energy Center — CDT
Additional Work
Clifton Hill, Missouri

PLASTICITY CHART

November 2019

104287-002 / 128064-011

sHamoNEWLSOV NG, | G,

ATTERBERG - WITH SAMPLE INTERVALS 104287-002 LAB DATA.GPJ SHAN_WIL.GDT 11/12/19



"Old

PLASTICITY INDEX - Pl (%)

LIQUID LIMIT - LL (%)

CL:

CH:

ML or OL:

MH or OH:

CL-ML:

LEGEND

Low plasticity inorganic
clays; sandy and silty
clays

High plasticity inorganic
clays

Inorganic and organic
silts and clayey silts of low
plasticity

Inorganic and organic
silts and clayey silts of
high plasticity

Silty clays and clayey silts

BORING AND DEPTH us.Cs. SOIL LL PL Pl NAT. PASS.

SAMPLE NO. (feet) SYMBOL CLASSIFICATION % % % W.C. % [ #200, %
@ HAB-002-04, S2 4.0-6.0 CH Yellow-brown, Fat Clay with Sand. 65 27 38 221 79.5
B HAB-002-04, T2 24.0-26.0 CH Olive gray to yellow-brown, Fat Clay with Sand. 65 26 39 25.6 83.3
A HAB-002-04, S6 29.0-31.0 CH Yellow-brown, Fat Clay with Sand. 81 24 57 28.2

Thomas Hill Energy Center — CDT
Additional Work
Clifton Hill, Missouri

PLASTICITY CHART

November 2019

104287-002 / 128064-011

sHamoNEWLSOV NG, | G,

ATTERBERG - WITH SAMPLE INTERVALS 104287-002 LAB DATA.GPJ SHAN_WIL.GDT 11/12/19
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Shear Stress - T (psf)

Mohr's Circle Plots Corresponding to the Peak Principal Stress Ratio
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NOTES: 1.

Mohr's circles in this plot are based upon the maximum principal stress difference
observed during loading.

Strength parameters determined by Shannon & Wilson. Engineer-of-Record should

evaluate cohesion and friction commensurate with project conditions.

Sample |Strain (%) c= 390 psf Thomas Hill Energy Center — Additional Work
Stage 1 1.8 d= 25.1 deg Clifton Hill, Missouri

Stage 2 2.2 c'= 150 psf Mohr's Circle Plots

Stage 3 2.0 ¢' = 28.1 deg HAB-002-03 / T1

HHHHRHRRHAR

104287-002

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

Figure 1




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Project Thomas Hill Energy Center — Additional Work
Location Clifton Hill, Missouri Client Haley & Aldrich, Inc.
Job No. 104287-002 Tested by CMB Nov-19
Boring HAB-002-03 Calculated by |[CMB Nov-19
Sample T1 Specimen Number Stage 1 Checked by D wis//79
Depth (ft) 14.0 - 16.0 Undisturbed/Remold Undisturbed [File 104287-002 HAB-002-03 T1 ASTM D4767
Description Olive-gray to yellow-brown, Lean Clay with Sand (CL). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.984 5.978 5.846 Pressure Conditions
Diameter (in) 2.881 2.870 Cell Pressure (psi) 100.5
Volume (in3) 39.009 38.663 Pore Pressure (psi) 90.0
Height/Diameter ratio 2.077 2.083 Effective Confining Pressure (psi) 10.5
Weight (g) 1310.83 1309.04 1309.04 B-value 97.00
Water Content (%) 21.65 21.49 21.49
Bulk Unit Weight (pcf) 128.0 127.8 129.0 Consolidation Phase
Dry Unit Weight (pcf) 105.2 105.2 106.2 Change in Volume (in®) 0.346
Cross-Sectional Area* (in”) 6.519 6.468 Tso (Min) 9.6
% Saturation - Wet Method 98.48 100.12 100.12
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in/min) 0.00170
Void Ratio 0.589 0.575 0.575
Trimmings
Tare ID TX-1
Mass wet soil + tare (g) 56.38
Mass dry soil + tare (g) 46.79
Mass tare (g) 2.50
*Cross-Sectional Area determined using ASTM D4767 Method A
Additional Testing
Liquid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 2665.7
Peak P' (psf) 2186.9
Peak Q (psf) 1153.7
Strain at Peak (%) 1.8
03’ (psf) 1033.3
01 (psf) 3340.6
03 (pst) 1512.0
041 (psi) 3819.4

Picture of Failure

See Stage 3

Thomas Hill Energy Center — Additional Work
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-002-03 / T1 / Stage 1

November 2019 104287-002

SHANNON & WILSON, INC. Page 1

and




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA
Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q

0.00 0.0 0.0 1512.0 1512.0 1.00 1512.0 1512.0 0.0
0.03 261.3 170.1 1603.3 1342.0 1.19 1642.7 1472.6 130.7
0.06 424.5 256.3 1680.3 1255.8 1.34 1724.3 1468.0 212.3
0.07 569.4 312.7 1768.7 1199.3 1.47 1796.7 1484.0 284.7
0.10 679.5 364.9 1826.6 11471 1.59 1851.8 1486.9 339.8
0.13 767.2 407.5 1871.7 1104.5 1.69 1895.6 1488.1 383.6
0.15 847.7 4454 1914.3 1066.6 1.79 1935.9 1490.5 423.8
0.17 913.9 474.5 1951.5 1037.6 1.88 1969.0 1494.5 457.0
0.19 971.1 496.9 1986.2 1015.2 1.96 1997.6 1500.7 485.5
0.22 1026.6 515.8 2022.8 996.2 2.03 2025.3 1509.5 513.3
0.24 1066.0 529.8 2048.2 982.3 2.09 2045.0 1515.3 533.0
0.27 1117.6 546.9 2082.8 965.2 2.16 2070.9 15624.0 558.8
0.29 1153.3 558.9 2106.5 953.2 2.21 2088.7 1629.8 576.7
0.32 1189.2 573.5 2127.7 938.6 227 2106.6 15633.1 594.6
0.34 1228.3 578.0 2162.3 934.0 2.32 2126.2 1548.2 614.2
0.36 1261.9 585.0 2189.0 927.1 2.36 2143.0 1558.0 631.0
0.39 1295.2 595.4 2211.8 916.7 2.41 2159.6 1564.2 647.6
0.40 1330.8 603.4 2239.4 908.6 2.46 2177.4 1574.0 665.4
0.43 1360.6 603.2 2269.5 908.9 2.50 2192.4 1589.2 680.3
0.45 1389.3 606.2 22952 905.8 2.53 2206.7 1600.5 694.7
0.48 1417.9 611.3 2318.6 900.7 2.57 2221.0 1609.7 708.9
0.50 1444.8 615.3 2341.5 896.7 2.61 2234.4 1619.1 722.4
0.53 1463.6 619.4 2356.3 892.6 2.64 2243.8 1624.4 731.8
0.54 1498.1 619.0 2391.1 893.1 2.68 2261.1 1642.1 749.0
0.58 1523.5 620.6 2415.0 891.4 2.71 2273.8 1653.2 761.8
0.59 1549.4 620.0 2441.4 892.0 2.74 2286.7 1666.7 774.7
0.62 1566.6 623.1 2455.5 888.9 2.76 2295.3 1672.2 783.3
0.64 1587.4 622.0 2477.5 890.0 2.78 2305.8 1683.7 793.7
0.66 1613.3 616.7 2508.6 895.3 2.80 2318.7 1702.0 806.7
0.69 1628.4 621.4 2519.0 890.6 2.83 2326.2 1704.8 814.2
0.72 1654.1 619.2 2547.0 892.9 2.85 2339.1 1719.9 827.1
0.75 1672.2 619.6 2564.7 892.5 2.87 2348.1 1728.6 836.1
0.76 1696.2 613.6 2594.7 898.4 2.89 2360.2 1746.6 848.1
0.79 1711.4 613.7 2609.7 898.3 2.91 2367.7 1754.0 855.7
0.81 1731.9 612.6 2631.4 899.5 2.93 2378.0 1765.4 866.0
0.84 1747.7 611.3 2648.4 900.7 2.94 2385.9 1774.6 873.9
0.85 1765.1 609.0 2668.1 903.0 2.95 2394.6 1785.6 882.6
0.89 1786.2 610.6 2687.6 901.4 2.98 2405.1 1794.5 893.1
0.91 1801.0 606.3 2706.7 905.7 2.99 2412.5 1806.2 900.5
0.93 1816.9 603.1 2725.8 909.0 3.00 2420.5 1817.4 908.4
0.95 1833.7 599.1 2746.6 913.0 3.01 2428.9 1829.8 916.8
0.98 1853.3 603.1 2762.3 909.0 3.04 2438.7 1835.6 926.7
1.08 1916.3 592.6 2835.7 919.4 3.08 2470.2 1877.6 958.2
1.17 1977.9 574.9 2915.0 937.1 3.11 2501.0 1926.1 988.9
1.26 2027.4 563.9 2975.6 948.2 3.14 2525.7 1961.9 1013.7
1.36 2083.0 551.7 3043.4 960.3 3.17 2553.6 2001.8 1041.5
1.46 2129.8 536.1 3105.7 975.9 3.18 2576.9 2040.8 1064.9
1.55 2183.2 518.3 3177.0 993.8 3.20 2603.7 2085.4 1091.6
1.66 2224.0 503.3 3232.7 1008.7 3.20 2624.0 2120.7 1112.0
1.75 2264.9 491.1 3285.8 1020.9 3.22 2644.5 2153.3 1132.4
1.84 2307.3 478.8 3340.6 1033.3 3.23 2665.7 2186.9 1153.7
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q
1.93 2349.7 457.0 3404.7 1055.0 3.23 2686.9 2229.9 1174.8
2.04 2389.5 440.0 3461.6 1072.0 3.23 2706.8 2266.8 1194.8
2.14 2423.2 426.4 3508.9 1085.6 3.23 2723.7 2297.2 1211.6
2.21 2448.5 413.6 3546.9 1098.5 3.23 2736.3 2322.7 1224.2
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA

Picture of Failure

See Stage 3

Project Thomas Hill Energy Center — Additional Work
Location Clifton Hill, Missouri Client Haley & Aldrich, Inc.
Job No. 104287-002 Tested by CMB Nov-19
Boring HAB-002-03 Calculated by CMB Nov-19
Sample T1 Specimen Number Stage 2 Checked by Nern W/ 15/1
Depth (ft) 14.0-16.0 Undisturbed/Remold Undisturbed  |File 104287-002 HAB-002-03 T1 ASTM D4767
Description Olive-gray to yellow-brown, Lean Clay with Sand (CL). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.846 5.855 5.723 Pressure Conditions
Diameter (in) 2.902 2.889 Cell Pressure (psi) 116.0
Volume (in®) 38.663 38.380 Pore Pressure (psi) 99.2
Height/Diameter ratio 2.014 2.027 Effective Confining Pressure (psi) 16.8
Weight (g) 1309.04 1304.39 1304.39 B-value 97.00
Water Content (%) 21.49 21.05 21.05
Bulk Unit Weight (pcf) 129.0 129.5 129.5 Consolidation Phase
Dry Unit Weight (pcf) 106.2 107.0 107.0 Change in Volume (in3) 0.284
Cross-Sectional Area* (in%) 6.614 6.555 Tso (Min) 20.7
% Saturation - Wet Method 100.12 100.12 100.12
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in/min) 0.00115
Void Ratio 0.575 0.564 0.564
Tare ID
Mass wet soil + tare (g)
Mass dry soil + tare (g)
Mass tare (g)
*Cross-Sectional Area determined using ASTM D4767 Method A
Additional Testing
Liquid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 4048.3
Peak P' (psf) 3293.2
Peak Q (psf) 1627.2
Strain at Peak (%) 2.2
05 (psf) 1666.0
04" (psf) 4920.3
035 (psf) 24211
01 (psf) 5675.4
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P Q

0.00 0.0 0.0 2421.1 24211 1.00 2421.1 2421.1 0.0

0.03 251.6 94.2 2578.6 2327.0 1.1 2546.9 2452.8 125.8
0.05 482.4 172.4 2731.1 2248.7 1.21 2662.3 2489.9 241.2
0.07 680.1 233.6 2867.6 2187.5 1.31 2761.2 2527.6 340.0
0.10 877.6 287.1 3011.6 2134.1 1.41 2859.9 2572.8 438.8
0.12 1066.5 337.1 3150.5 2084.0 1.51 2954.4 2617.2 533.2
0.14 1251.9 379.4 3293.6 2041.7 1.61 30471 2667.6 625.9
0.17 1423.6 417.4 3427.3 2003.7 1.71 3132.9 2715.5 711.8
0.20 1584.8 453.1 3552.8 1968.0 1.81 3213.5 2760.4 792.4
0.22 1725.0 488.1 3658.1 1933.0 1.89 3283.6 2795.5 862.5
0.24 1851.4 517.3 3755.2 1903.8 1.97 3346.8 2829.5 925.7
0.27 1964.7 544.6 3841.3 1876.6 2.05 3403.5 2858.9 982.4
0.29 2060.5 567.3 3914.3 1853.8 2.1 3451.4 2884.0 1030.3
0.33 2146.8 591.7 3976.2 1829.4 217 34945 2902.8 1073.4
0.35 2222.0 618.5 4024.6 1802.6 2.23 3532.1 2913.6 1111.0
0.37 2289.9 643.4 4067.7 1777.8 2.29 3566.1 2922.7 1145.0
0.39 2342.8 673.0 4090.9 1748.2 2.34 3592.5 2919.5 1171.4
0.42 2387.3 705.9 4102.5 1715.2 2.39 3614.8 2908.9 1193.7
0.44 2431.4 739.8 4112.7 1681.3 2.45 3636.8 2897.0 1215.7
0.46 2470.6 767.9 4123.8 1653.2 2.49 3656.4 2888.5 1235.3
0.49 2499.9 775.9 4145.2 1645.3 2.52 , 36711 2895.2 1250.0
0.52 2531.3 770.8 4181.6 1650.3 2.53 3686.8 2916.0 1265.7
0.55 2557.5 762.7 4216.0 1658.5 2.54 3699.9 2937.2 1278.8
0.57 2582.9 756.4 42476 1664.7 2.55 3712.6 2956.2 1291.4
0.60 2606.6 753.7 4274.0 1667.4 2.56 3724.4 2970.7 1303.3
0.62 2627.6 752.2 4296.5 1668.9 2.57 3734.9 2982.7 1313.8
0.65 2643.7 745.5 4319.3 1675.6 2.58 3743.0 2997.4 1321.9
0.68 2664.3 748.2 4337.3 1672.9 2.59 3753.3 3005.1 1332.2
0.70 2684.6 743.6 4362.1 1677.6 2.60 3763.4 3019.8 1342.3
0.74 2695.5 744 .1 4372.5 1677.0 2.61 3768.9 3024.7 1347.7
0.75 2715.5 740.5 4396.1 1680.6 2.62 3778.9 3038.4 1357.7
0.78 2729.4 741.2 4409.3 1679.9 2.62 3785.8 3044.6 1364.7
0.81 27421 735.6 4427.7 1685.5 2.63 3792.2 3056.6 1371.1
0.82 2757.1 740.2 4438.0 1681.0 2.64 3799.6 3059.5 1378.5
0.86 2771.8 739.3 4453.7 1681.8 2.65 3807.0 3067.7 1385.9
0.88 2785.3 737.1 4469.3 1684.0 2.65 3813.8 3076.6 1392.6
0.90 2797.5 735.7 4482.9 1685.4 2.66 3819.9 3084.1 1398.7
0.93 2810.1 735.3 4496.0 1685.9 2.67 3826.2 3090.9 1405.1
1.04 2860.8 727.6 4554.3 1693.5 2.69 3851.5 3123.9 1430.4
1.14 2899.3 729.3 4591.1 1691.8 2.71 3870.8 3141.4 1449.6
1.25 2943.2 732.0 4632.4 1689.2 2.74 3892.7 3160.8 1471.6
1.34 2980.8 731.7 4670.2 1689.4 2.76 3911.5 3179.8 1490.4
1.45 3014.5 743.7 4691.9 1677.4 2.80 3928.4 3184.7 1507.2
1.54 3057.6 811.1 4667.6 1610.0 2.90 3949.9 3138.8 1528.8
1.64 3088.8 788.6 4721.4 1632.5 2.89 3965.5 3177.0 1544.4
1.75 3117.0 781.6 4756.5 1639.5 2.90 3979.6 3198.0 1558.5
1.85 3148.5 769.0 4800.6 1652.1 2.91 3995.4 3226.4 1574.2
1.96 3178.3 762.7 4836.8 1658.5 2.92 4010.3 3247.6 1589.2
2.06 3206.4 762.2 4865.3 1658.9 2.93 4024.3 3262.1 1603.2
217 3231.4 758.3 4894.2 1662.8 2.94 4036.8 3278.5 1615.7
2.25 3254.3 755.1 4920.3 1666.0 2.95 4048.3 3293.2 1627.2
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Picture of Failure

Project Thomas Hill Energy Center — Additional Work
Location Clifton Hill, Missouri Client Haley & Aldrich, Inc.
Job No. 104287-002 Tested by CMB Nov-19
Boring HAB-002-03 Calculated by  |CMB Nov-19
Sample T1 Specimen Number Stage 3 Checked by Drorn W is/ /9
Depth (ft) 14.0 - 16.0 Undisturbed/Remold Undisturbed |File 104287-002 HAB-002-03 T1 ASTM D4767
Description Olive-gray to yellow-brown, Lean Clay with Sand (CL). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.723 5.729 4.860 Pressure Conditions
Diameter (in) 2.922 2.906 Cell Pressure (psi) 124.0
Volume (in%) 38.380 37.996 Pore Pressure (psi) 89.9
Height/Diameter ratio 1.959 1.972 Effective Confining Pressure (psi) 341
Weight (g) 1304.39 1298.10 1298.10 B-value 97.00
Water Content (%) 21.05 20.47 20.47
Bulk Unit Weight (pcf) 129.5 130.2 130.2 Consolidation Phase
Dry Unit Weight (pcf) 107.0 108.0 108.0 Change in Volume (in3) 0.384
Cross-Sectional Area* (in) 6.706 6.632 Tso (Min) 26.7
% Saturation - Wet Method 100.12 100.13 100.13
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in/min)[ 0.00090
Void Ratio 0.564 0.548 0.548
Entire Sample
Tare ID 11
Mass wet soil + tare (g) 1412.50
Mass dry soil + tare (g) 1179.50
Mass tare (g) 99.66
*Cross-Sectional Area determined using ASTM D4767 Method A
Additional Testing
Liquid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 8688.3
Peak P' (psf) 7750.6
Peak Q (psf) 3773.5
Strain at Peak (%) 2.0
03’ (psf) 39771
04" (psf) 115241
0’3 (psf) 4914.8
0 (psf) 12461.8
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA
Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q

0.00 0.0 0.0 4914.8 4914.8 1.00 4914.8 4914.8 0.0
0.02 396.2 -402.3 5713.3 53174 1.07 5112.9 5515.2 198.1
0.05 850.3 -326.3 6091.5 5241.1 1.16 5340.0 5666.3 4252
0.06 1287.6 -162.8 6365.2 5077.6 1.25 5558.6 5721.4 643.8
0.09 1723.0 6.6 6631.2 4908.2 1.35 5776.3 5769.7 861.5
0.11 2103.5 169.9 6848.4 47449 1.44 5966.5 5796.7 1051.7
0.14 2507.7 316.1 7106.4 4598.7 1.55 6168.7 5852.6 1253.8
0.16 2914.9 453.8 7376.0 4461.0 1.65 6372.3 5918.5 1457.5
0.18 3282.3 579.6 7617.6 4335.2 1.76 6556.0 5976.4 1641.2
0.20 3630.3 693.5 7851.6 4221.3 1.86 6730.0 6036.4 1815.2
0.23 3961.5 794.7 8081.6 4120.1 1.96 6895.6 6100.9 1980.8
0.25 4266.3 877.1 8304.0 4037.7 2.06 7048.0 6170.9 2133.1
0.28 4529.8 940.9 8503.7 3973.9 2.14 7179.7 6238.8 2264.9
0.30 4763.4 988.8 8689.4 3926.0 2.21 7296.5 6307.7 2381.7
0.33 4977 .4 1022.0 8870.2 3892.8 2.28 7403.5 6381.5 2488.7
0.35 5160.3 1046.0 9029.2 3868.9 2.33 7495.0 6449.0 2580.2
0.39 5314.6 1062.6 9166.8 3852.2 2.38 7572.1 6509.5 2657.3
0.41 5457 .1 1075.6 9296.4 3839.3 242 7643.4 6567.8 2728.6
0.43 5591.0 1082.1 9423.7 3832.7 2.46 7710.3 6628.2 2795.5
0.45 5710.5 1091.1 9534.2 3823.7 2.49 7770.1 6679.0 2855.2
0.49 5817.1 1093.1 9638.9 3821.7 2.52 7823.4 6730.3 2908.6
0.51 5919.6 1098.8 9735.7 3816.0 2.55 7874.6 6775.9 2959.8
0.54 6013.0 1104.0 9823.8 3810.8 2.58 7921.3 6817.3 3006.5
0.56 6093.5 1108.8 9899.6 3806.1 2.60 7961.6 6852.8 3046.8
0.59 6164.2 1109.7 9969.3 3805.1 2.62 7996.9 6887.2 3082.1
0.61 6238.1 1111.0 10041.9 3803.8 2.64 8033.9 6922.9 3119.1
0.63 6300.7 1113.3 10102.2 3801.6 2.66 8065.2 6951.9 3150.3
0.66 6363.6 1116.1 10162.4 3798.7 2.68 8096.6 6980.6 3181.8
0.69 6417.7 1117.4 10215.2 3797.5 2.69 8123.7 7006.3 3208.9
0.70 6475.0 1119.2 10270.7 3795.6 2.71 8152.3 7033.1 3237.5
0.74 6523.5 1120.9 10317.5 3793.9 2.72 8176.6 7055.7 3261.8
0.77 6567.2 1118.7 10363.4 3796.1 2.73 8198.4 7079.8 3283.6
0.79 6609.0 1115.0 10408.8 3799.8 2.74 8219.3 7104.3 3304.5
0.81 6654.9 1116.1 10453.6 3798.7 2.75 8242.2 7126.2 33274
0.84 6691.2 1114.4 10491.6 3800.4 2.76 8260.4 7146.0 3345.6
0.87 6730.1 1114.4 10530.5 3800.4 277 8279.9 7165.4 3365.0
0.89 6766.3 1111.5 10569.6 3803.3 2.78 8298.0 7186.5 3383.1
0.91 6800.9 1109.5 10606.3 3805.3 2.79 8315.3 7205.8 3400.5
0.94 6823.9 1108.7 10630.0 3806.1 2.79 8326.8 7218.0 3411.9
0.97 6858.7 1105.6 10667.9 3809.2 2.80 8344.2 7238.5 3429.4
0.99 6885.8 1103.0 10697.6 3811.8 2.81 8357.7 7254.7 3442.9
1.09 6991.5 1101.2 10805.1 3813.6 2.83 8410.6 7309.3 3495.8
1.20 7080.2 1085.1 10909.9 3829.7 2.85 8454.9 7369.8 3540.1
1.30 7154.9 1071.0 10998.7 3843.8 2.86 8492.3 7421.3 3577.4
1.40 7228.2 1053.6 11089.5 3861.2 2.87 8528.9 7475.4 3614.1
1.51 7283.1 1038.9 11159.0 3875.9 2.88 8556.4 7517.5 3641.6
1.61 7346.0 1016.5 112443 3898.4 2.88 8587.8 7571.3 3673.0
1.71 7402.9 988.5 11329.2 3926.3 2.89 8616.3 7627.8 3701.4
1.82 7453.7 973.5 11395.0 3941.3 2.89 8641.7 7668.2 3726.9
1.91 7495.3 957.4 11452.6 3957.4 2.89 8662.4 7705.0 3747.6
2.02 7547.0 937.7 11524.1 3977.1 2.90 .8688.3 7750.6 3773.5
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q
2.12 7580.1 917.3 11577.6 3997.5 2.90 8704.9 7787.5 3790.1
2.23 7615.0 894.6 11635.2 4020.2 2.89 8722.3 7827.7 3807.5
2.32 7654.3 872.6 11696.5 4042.2 2.89 8742.0 7869.3 3827.1
2.43 7684.0 855.3 11743.6 4059.5 2.89 8756.8 7901.6 3842.0
2.53 7712.0 836.1 11790.7 4078.7 2.89 8770.8 7934.7 3856.0
2.64 7744.0 808.8 11850.0 4106.0 2.89 8786.8 7978.0 3872.0
2.74 7763.2 794.8 11883.2 4120.1 2.88 8796.4 8001.6 3881.6
2.84 7784.2 772.2 11926.8 4142.6 2.88 8806.9 8034.7 3892.1
2.95 7804.3 756.7 11962.4 4158.2 2.88 8817.0 8060.3 3902.1
3.04 7825.7 733.1 12007.4 4181.7 2.87 8827.7 8094.5 3912.9
3.15 7838.3 717.5 12035.6 4197.3 2.87 8834.0 8116.4 3919.2
3.25 7869.7 693.3 12091.2 4221.5 2.86 8849.7 8156.3 3934.8
3.36 7887.2 673.7 12128.3 42411 2.86 8858.4 8184.7 3943.6
3.47 7898.5 656.8 12156.6 4258.0 2.85 8864.1 8207.3 39493
3.57 7927 1 635.3 12206.7 4279.6 2.85 8878.4 8243.1 3963.6
3.67 7935.4 620.0 12230.2 4294.8 2.85 8882.5 8262.5 3967.7
377 7961.7 602.3 12274.2 4312.5 2.85 8895.6 8293.4 3980.8
3.88 7971.8 583.0 12303.6 4331.8 2.84 8900.7 8317.7 3985.9
3.98 7995.5 565.5 12344.8 4349.4 2.84 8912.5 8347.1 3997.7
4.09 7999.5 546.8 12367.4 4368.0 2.83 8914.5 8367.7 3999.7
419 8021.3 526.0 12410.1 4388.8 2.83 8925.4 8399.5 4010.6
4.29 8054.1 510.2 12458.8 4404.7 2.83 8941.9 8431.7 4027.1
4.39 8056.2 494.5 12476.6 4420.4 2.82 8942.9 8448.5 4028.1
4.50 8070.9 4745 12511.3 4440.4 2.82 8950.3 8475.8 4035.5
4.60 8089.5 459.5 12544.8 4455.3 2.82 8959.6 8500.0 4044.8
4.70 8099.9 438.8 12575.9 4476.0 2.81 8964.8 8525.9 4049.9
4.81 8115.7 426.5 12604.1 4488.3 2.81 8972.7 8546.2 4057.9
4.90 8115.6 407.2 12623.2 4507.6 2.80 8972.6 8565.4 4057.8
5.00 8127.2 3934 12648.6 4521.4 2.80 8978.4 8585.0 4063.6
5.12 8126.2 377.8 12663.2 4537.0 2.79 8977.9 8600.1 4063.1
5.38 8161.1 360.1 12715.8 45547 2.79 8995.4 8635.3 4080.5
5.63 8182.9 3194 12778.2 4595.4 2.78 9006.2 8686.8 4091.4
5.89 8199.7 280.7 12833.8 4634.1 2.77 9014.7 8733.9 4099.9
6.14 8229.2 247.6 12896.4 4667.2 2.76 9029.4 8781.8 4114.6
6.40 8242.8 207.3 12950.4 4707.5 2.75 9036.2 8828.9 4121.4
6.66 8268.0 173.3 13009.6 4741.5 2.74 9048.8 8875.6 4134.0
6.91 8285.6 137.5 13062.9 4777.3 2.73 9057.6 8920.1 4142.8
717 8298.5 103.9 13109.3 4810.9 2.72 9064.1 8960.1 4149.2
7.44 8311.1 72.8 13153.1 4842.0 2.72 9070.4 8997.5 4155.6
7.68 8331.7 42.9 13203.6 4871.9 2.71 9080.7 9037.8 4165.8
7.94 8346.3 10.9 13250.2 4903.9 2.70 9088.0 9077.1 41731
8.20 8357.4 -20.6 13292.9 4935.4 2.69 9093.5 9114.2 4178.7
8.47 8373.3 -50.8 13338.9 4965.6 2.69 9101.5 9152.2 4186.6
8.72 8382.7 -80.9 13378.5 4995.8 2.68 9106.2 9187.1 4191.4
8.98 8390.8 -113.0 13418.6 5027.8 2.67 9110.2 9223.2 41954
9.24 8403.4 -137.1 13455.3 5051.9 2.66 9116.5 9253.6 4201.7
9.50 8411.4 -161.5 13487.7 5076.3 2.66 9120.5 9282.0 4205.7
9.75 8414.7 -188.7 13518.2 5103.5 2.65 9122.1 9310.9 4207.3
10.01 8413.3 -220.4 13548.5 5135.2 2.64 9121.5 9341.8 4206.6
10.28 8412.4 -243.4 13570.6 5158.2 2.63 9121.0 9364.4 4206.2
10.53 8419.5 -267.6 13601.9 5182.4 2.62 9124.6 9392.2 4209.8

Fhomas Hill Energy Center — Additional Wor|
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-002-03 / T1 / Stage 3

November 2019 104287-002

SHANNON

and

&WILSON, INC. | page 3




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q
10.79 8413.9 -305.0 13633.7 5219.8 2.61 9121.8 9426.8 4206.9
11.04 8424.5 -321.1 13660.3 5235.9 2.61 9127.0 9448.1 4212.2
11.30 8418.0 -348.2 13681.1 5263.1 2.60 9123.8 94721 4209.0
11.55 8437.8 -375.9 13728.5 5290.7 2.59 9133.7 9509.6 4218.9
11.82 8442.0 -396.0 13752.8 5310.8 2.59 9135.8 9531.8 4221.0
12.07 8448.1 -427 .1 13790.1 5341.9 2.58 9138.9 9566.0 4224 1
12.33 8450.6 -451.4 13816.7 5366.2 2.57 9140.1 9591.5 4225.3
12.59 8452.0 -475.3 13842.1 5390.2 2.57 9140.8 9616.1 4226.0
12.85 8454.4 -504.0 13873.3 5418.8 2.56 9142.0 9646.0 4227.2
13.11 8456.9 -526.3 13898.0 54411 2.55 9143.2 9669.5 4228.4
13.37 8459.1 -553.2 13927.1 5468.1 2.55 9144.3 9697.6 4229.5
13.62 8454.7 -575.3 13944.8 5490.1 2.54 9142.2 9717.5 4227.3
13.89 8446.4 -600.9 13962.2 5515.8 2.53 9138.0 9739.0 4223.2
14.14 8450.6 -621.0 13986.4 5535.8 2.53 9140.1 9761.1 42253
14.40 8441.2 -642.0 13998.0 5556.8 2.52 9135.4 9777.4 4220.6
14.66 8429.2 -669.4 14013.5 5584.3 2.51 9129.4 9798.9 4214.6
14.91 8440.8 -687.6 14043.2 5602.4 2.51 9135.2 9822.8 42204
16.17 8442.7 -721.1 14078.6 5635.9 2.50 9136.2 9857.3 4221.4

Fhomas Hill Energy Center — Additional Wor
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-002-03 / T1 / Stage 3

November 2019 104287-002

SHANNON & WILSON, INC.

and
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Volume Change (mL)

Thomas Hill Energy Center — Additional Work
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Volume Change (mL)

Thomas Hill Energy Center — Additional Work

104287-002
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CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST

WITH PORE PRESSURE MEASUREMENT
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Mohr's Circle Plots Corresponding to the Peak Principal Stress Ratio
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NOTES: 1.

Mohr's circles in this plot are based upon the maximum principal stress difference

observed during loading.

Strength parameters determined by Shannon & Wilson. Engineer-of-Record should

evaluate cohesion and friction commensurate with project conditions.

Sample |Strain (%) c= 500 psf Thomas Hill Energy Center — Additional Work
Stage 1 21 $= 14.4 deg Clifton Hill, Missouri

Stage 2 1.8 c'= 500 psf Mohr's Circle Plots

Stage 3 1.7 ¢'= 19.9 deg HAB-002-04 / T2

November 2019

104287-002

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA

Picture of Failure

See Stage 3

Project Thomas Hill Energy Center — Additional Work
Location Clifton Hill, Missouri Client Haley & Aldrich, Inc.
Job No. 104287-002 Tested by CMB Nov-19
Boring HAB-002-04 Calculated by CMB Nov;19
Sample T2 Specimen Number Stage 1 Checked by DN 1/14/719
Depth (ft) 24.0 - 26.0 Undisturbed/Remold Undisturbed |File 104287-002 HAB-002-04 T2 ASTM DA767
Description Olive-gray to yellow-brown, Fat Clay with Sand (CH). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.985 5.974 5.851 Pressure Conditions
Diameter (in) 2.886 2.874 Cell Pressure (psi) 104.4
Volume (in3) 39.151 38.742 Pore Pressure (psi) 90.3
Height/Diameter ratio 2.074 2.079 Effective Confining Pressure (psi) 14.1
Weight (g) 1296.69 1282.13 1282.13 B-value 97.00
Water Content (%) 25.59 2417 2417
Bulk Unit Weight (pcf) 126.2 124.8 126.1 Consolidation Phase
Dry Unit Weight (pcf) 100.5 100.5 101.5 Change in Volume (in3) 0.409
Cross-Sectional Area* (in%) 6.542 6.485 Tso (Min) 13.4
% Saturation - Wet Method 103.18 100.11 100.11
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in/min) 0.00243
Void Ratio 0.665 0.647 0.647
Trimmings
Tare ID TX-2
Mass wet soil + tare (g) 64.71
Mass dry soil + tare (g) 52.03
Mass tare (g) 2.47
*Cross-Sectional Area determined using ASTM D4767 Method A
Additional Testing
Liquid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 3316.4
Peak P' (psf) 2384.5
Peak Q (psf) 1291.9
Strain at Peak (%) 2.1
073 (psi) 1092.6
04" (psf) 3676.4
0 (pst) 20245
0’4 (psf) 4608.2

Thomas Hill Energy Center — Additional Work
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-002-04 / T2 / Stage 1

November 2019 104287-002

SHANNON & WILSON, INC.

and

Page 1




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P Q

0.00 0.0 0.0 2024.5 2024.5 1.00 2024.5 2024.5 0.0

0.01 152.7 95.2 2082.0 1929.3 1.08 2100.9 2005.7 76.3

0.03 378.2 218.7 2184.1 1805.9 1.21 2213.6 1995.0 189.1

0.06 574.8 3234 2275.9 1701.1 1.34 2311.9 1988.5 287.4
0.07 716.1 399.4 2341.3 1625.2 1.44 2382.6 1983.2 358.1

0.09 837.4 463.2 2398.8 1561.4 1.54 2443.2 1980.1 418.7
0.12 945.3 510.6 2459.2 1513.9 1.62 2497.2 1986.6 472.7
0.14 1047.2 558.2 2513.6 1466.4 1.71 25481 1990.0 523.6
0.16 1140.2 599.4 2565.4 1425.1 1.80 2594.7 1995.2 570.1

0.18 1226.0 642.2 2608.3 1382.3 1.89 2637.5 1995.3 613.0
0.21 1298.9 668.8 2654.6 1355.7 1.96 2674.0 2005.2 649.4
0.23 1364.5 704.9 2684.2 1319.7 2.03 2706.8 2002.0 682.3
0.26 1422.8 727.8 2719.5 1296.7 2.10 2735.9 2008.1 711.4
0.28 1477.3 7571 27447 1267.4 217 2763.2 2006.0 738.7
0.30 1524.6 772.9 2776.2 1251.6 2.22 2786.8 2013.9 762.3
0.33 1562.9 797.4 2790.1 1227.2 2.27 2806.0 2008.6 781.4
0.36 1604.0 817.3 2811.2 1207.3 233 2826.5 2009.2 802.0
0.38 1636.1 816.4 2844.2 1208.1 2.35 2842.6 2026.2 818.1

0.41 1673.8 836.9 2861.4 1187.6 2.41 2861.4 2024.5 836.9
0.43 1706.8 855.7 2875.6 1168.8 2.46 2877.9 2022.2 853.4
0.46 1734.8 871.5 2887.8 1153.0 2.50 2891.9 2020.4 867.4
0.49 1761.9 879.8 2906.6 1144.7 2.54 2905.5 2025.7 880.9
0.50 1791.0 888.5 2927.0 1136.1 2.58 2920.0 2031.5 895.5
0.54 1814.9 877.9 2961.5 1146.7 2.58 2932.0 2054.1 907.4
0.56 1836.2 892.2 2968.5 1132.3 2.62 2942.7 2050.4 918.1

0.58 1863.4 905.2 2982.8 1119.3 2.66 2956.3 2051.0 931.7
0.61 1883.4 917.5 2990.5 1107.1 2.70 2966.2 2048.8 941.7
0.64 1905.2 927.9 3001.8 1096.6 2.74 29771 2049.2 952.6
0.66 1930.4 929.4 3025.6 1095.1 2.76 2989.8 2060.4 965.2
0.69 1950.0 939.5 3035.0 1085.0 2.80 2999.6 2060.0 975.0
0.71 1971.7 937.4 3058.8 1087.1 2.81 3010.4 2072.9 985.9
0.74 1988.8 946.6 3066.7 1077.9 2.84 3018.9 2072.3 994.4
0.76 2006.5 953.1 3078.0 1071.4 2.87 3027.8 2074.7 1003.3
0.79 2025.0 921.4 3128.1 1103.2 2.84 3037.0 2115.6 1012.5
0.81 2039.4 926.9 3137.1 1097.6 2.86 3044.2 2117.4 1019.7
0.84 2058.6 931.8 3151.3 1092.7 2.88 3053.8 2122.0 1029.3
0.86 2077.3 939.4 3162.4 1085.2 2.91 3063.2 2123.8 1038.6
0.89 2094.5 947.5 3171.6 1077.0 2.94 3071.8 2124.3 1047.3
0.91 2110.8 955.3 3180.0 1069.2 2.97 3079.9 21246 1055.4
0.94 2124.0 963.1 3185.4 1061.5 3.00 3086.5 2123.4 1062.0
0.96 2137.5 969.0 3193.0 1055.5 3.03 3093.3 2124.2 1068.7
1.07 2194.1 975.4 3243.2 1049.1 3.09 3121.6 2146.2 1097.1
1.17 2245.1 981.1 3288.5 1043.4 3.15 31471 2165.9 1122.6
1.27 22921 961.3 3355.3 1063.2 3.16 3170.6 2209.3 1146.1
1.36 2337.1 980.2 3381.4 1044.3 3.24 3193.1 2212.9 1168.6
1.46 2381.1 973.6 3432.0 1050.9 3.27 3215.1 2241.4 1190.5
1.56 2418.8 968.3 3475.0 1056.2 3.29 3233.9 2265.6 1209.4
1.66 2455.6 961.6 3518.5 1062.9 3.31 3252.3 2290.7 1227.8
1.77 2489.9 930.4 3584.1 1094.1 3.28 3269.5 2339.1 1245.0
1.86 2519.7 945.4 3598.8 1079.1 3.34 3284.4 2338.9 1259.9
1.96 2551.6 937.2 3638.9 1087.3 3.35 3300.3 2363.1 1275.8

Fhomas Hill Energy Center — Additional Wor|
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-002-04 / T2 / Stage 1

November 2019 104287-002

SHANNON & WILSON, INC.
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA
Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P! Q
2.06 2583.7 931.9 3676.4 1092.6 3.36 3316.4 2384.5 1291.9
2.16 2609.5 890.9 3743.1 1133.6 3.30 3329.3 2438.4 1304.8
2.27 2635.4 898.1 3761.9 1126.5 3.34 3342.2 24442 1317.7
2.28 2639.7 898.7 3765.6 1125.9 3.34 33444 24457 1319.9

'homas Hill Energy Center — Additional Wor|
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-002-04 / T2 / Stage 1

November 2019 104287-002

SHANNON & WILSON, INC.
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Picture of Failure

See Stage 3

Project Thomas Hill Energy Center — Additional Work
Location Clifton Hill, Missouri Client Haley & Aldrich, Inc.
Job No. 104287-002 Tested by CMB Nov-19
Boring HAB-002-04 Calculated by  |CMB Nov:19
Sample T2 Specimen Number Stage 2 Checked by LY 1/ l/79
Depth (ft) 24.0-26.0 Undisturbed/Remold Undisturbed |File 104287-002 HAB-002-04 T2 ASTM D4767
Description Olive-gray to yellow-brown, Fat Clay with Sand (CH). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.851 5.854 5.721 Pressure Conditions
Diameter (in) 2.904 2.887 Cell Pressure (psi) 112.8
Volume (in°) 38.742 38.331 Pore Pressure (psi) 89.9
Height/Diameter ratio 2.015 2.028 Effective Confining Pressure (psi) 22.9
Weight (g) 1282.13 1275.39 1275.39 B-value 97.00
Water Content (%) 2417 23.52 23.52
Bulk Unit Weight (pcf) 126.1 126.8 126.8 Consolidation Phase
Dry Unit Weight (pcf) 101.5 102.6 102.6 Change in Volume (in%) 0.411
Cross-Sectional Area* (in®) 6.621 6.548 Tso (Min) 41.6
% Saturation - Wet Method 100.11 100.12 100.12
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in/min)| 0.00056
Void Ratio 0.647 0.630 0.630
Tare ID
Mass wet soil + tare (g)
Mass dry soil + tare (g)
Mass tare (g)
“Cross-Sectional Area determined using ASTM D4767 Method A
Additional Testing
Liquid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 5047.4
Peak P' (psf) 3918.6
Peak Q (psf) 1756.7
Strain at Peak (%) 1.8
03 (psf) 2162.0
o (psf) 5675.3
073 (psf) 3290.8
04 (psf) 6804.1

Thomas Hill Energy Center — Additionél Work

Clifton Hill, Missouri

November 2019

CU TRIAXIAL TEST RESULTS
HAB-002-04 / T2 / Stage 2
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q

0.00 0.0 0.0 3290.8 3290.8 1.00 3290.8 3290.8 0.0
0.01 301.9 104.5 3488.2 3186.3 1.09 3441.7 3337.2 151.0
0.03 661.3 259.4 3692.7 3031.3 1.22 3621.4 3362.0 330.7
0.06 962.5 366.8 3886.5 2924.0 1.33 3772.0 3405.2 481.3
0.08 1225.4 470.1 4046.0 2820.6 1.43 3903.4 3433.3 612.7
0.11 1464.9 557.8 4197.8 2732.9 1.54 4023.2 3465.4 732.4
0.12 1666.5 627.8 4329.4 2662.9 1.63 4124.0 3496.2 833.2
0.14 1850.2 706.6 4434.3 2584.1 1.72 4215.8 3509.2 925.1
0.16 2010.2 763.6 4537.4 25271 1.80 4295.9 3532.3 1005.1
0.19 2149.6 814.8 4625.6 2476.0 1.87 4365.5 3550.8 1074.8
0.21 2274.4 851.0 4714.2 2439.8 1.93 4427.9 3577.0 1137.2
0.23 2381.9 888.6 47841 2402.2 1.99 4481.7 3593.1 1191.0
0.26 2484.0 928.4 4846.4 2362.4 2.05 4532.8 3604.4 1242.0
0.28 2561.7 960.6 4891.8 2330.1 2.10 4571.6 3611.0 1280.8
0.30 2638.7 988.2 4941.3 2302.6 215 4610.1 3621.9 1319.4
0.34 2707.1 1014.1 4983.7 2276.6 2.19 4644.3 3630.2 1353.6
0.36 2768.4 1036.0 5023.1 2254.8 2.23 4674.9 3638.9 1384.2
0.38 2825.1 1055.6 5060.3 2235.2 2.26 4703.3 3647.7 1412.5
0.41 2870.8 1074.3 5087.3 2216.4 2.30 4726.2 3651.8 1435.4
0.44 2917.4 1092.0 5116.2 2198.8 2.33 47495 3657.5 1458.7
0.46 2955.0 1107.7 5138.1 2183.1 2.35 4768.3 3660.6 1477.5
0.48 2992.1 1122.6 5160.2 2168.1 2.38 4786.8 3664.2 1496.1
0.52 3025.3 1135.8 5180.2 2154.9 2.40 4803.4 3667.6 1512.6
0.54 3055.8 1148.4 5198.2 2142.4 2.43 4818.7 3670.3 1527.9
0.57 3083.4 1159.7 5214.4 2131.0 2.45 4832.4 3672.7 1541.7
0.59 3110.5 1186.5 5214.8 2104.3 2.48 4846.0 3659.6 1555.3
0.62 3129.4 1177.3 5242.9 2113.4 2.48 4855.5 3678.2 1564.7
0.65 3148.9 1179.8 5259.9 2111.0 2.49 4865.2 3685.5 1574.5
0.67 3170.7 1184.1 5277 .4 2106.6 2.51 4876.1 3692.0 1585.4
0.68 3181.9 1185.7 5286.9 2105.1 2.51 4881.7 3696.0 1590.9
0.71 3199.5 1180.0 5310.2 2110.7 2.52 4890.5 3710.4 1599.7
0.73 3217.5 11741 5334.1 2116.6 2.52 4899.5 37254 1608.8
0.76 3234.5 1173.0 5352.2 2117.7 2.53 4908.0 3735.0 1617.2
0.78 3248.8 1174.9 5364.7 2115.9 2.54 4915.2 3740.3 1624.4
0.81 3261.0 1172.5 5379.3 2118.2 2.54 4921.3 3748.8 1630.5
0.84 3270.4 1171.2 5390.0 2119.5 2.54 4926.0 3754.8 1635.2
0.86 3285.8 1172.4 5404.2 2118.3 2.55 4933.7 3761.3 1642.9
0.89 3297.4 1174.5 5413.6 2116.3 2.56 4939.4 3765.0 1648.7
0.91 3314.0 1178.7 5426.1 2112.1 2.57 4947.8 3769.1 1657.0
0.93 3323.2 1180.1 5433.8 2110.6 2.57 4952.4 37722 1661.6
0.96 3330.5 1180.8 5440.5 2110.0 2.58 4956.0 3775.2 1665.2
1.06 3365.4 1186.1 5470.0 2104.7 2.60 4973.4 3787.3 1682.7
1.16 3397.6 1182.9 5505.4 2107.8 2.61 4989.5 3806.6 1698.8
1.27 3423.3 1162.0 5552.1 2128.7 2.61 5002.4 3840.4 1711.7
1.37 3448.4 1157.2 5581.9 2133.5 2.62 5014.9 3857.7 1724.2
1.46 3458.3 1162.1 5587.0 2128.7 2.62 5019.9 3857.9 1729.2
1.56 3478.7 1145.1 5624.4 2145.7 2.62 5030.1 3885.0 1739.3
1.68 3500.3 1120.8 5670.2 2170.0 2.61 5040.9 3920.1 1750.1
1.78 3513.3 1128.8 5675.3 2162.0 2.63 5047.4 3918.6 1756.7
1.88 3525.5 1103.2 5713.0 2187.5 2.61 5053.5 3950.3 1762.8
1.97 3534.2 1087.0 5737.9 2203.7 2.60 5057.8 3970.8 1767.1

'homas Hill Energy Center — Additional Wor|
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-002-04 / T2 / Stage 2
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P’ Q
2.08 3546.9 1085.6 5752.1 2205.2 2.61 5064.2 3978.7 1773.5
2.18 3550.2 1084.9 5756.0 2205.8 2.61 5065.9 3980.9 1775.1
2.28 3558.1 1073.1 5775.7 2217.7 2.60 5069.8 3996.7 1779.0
2.28 3552.3 1072.2 5770.9 2218.5 2.60 5066.9 3994.7 1776.2

Fhomas Hill Energy Center — Additional Wor|
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-002-04 / T2 / Stage 2
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA
Project Thomas Hill Energy Center — Additional Work
Location Clifton Hill, Missouri Client Haley & Aldrich, Inc.
Job No. 104287-002 Tested by CMB Nov-19
Boring HAB-002-04 Calculated by CMB Nov-19
Sample T2 Specimen Number Stage 3 Checked by NZm 1W/1%/7
Depth (ft) 24.0-26.0 Undisturbed/Remold|  Undisturbed  [File 104287-002 HAB-002-04 T2 ASTM DA4767
Description Olive-gray to yellow-brown, Fat Clay with Sand (CH). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.721 5.723 5.601 Pressure Conditions
Diameter (in) 2.921 2.897 Cell Pressure (psi) 136.6
Volume (in®) 38.331 37.727 Pore Pressure (psi) 91.2
Height/Diameter ratio 1.959 1.975 Effective Confining Pressure (psi) 45.4
Weight (g) 1275.39 1265.49 1265.49 B-value 97.00
Water Content (%) 23.52 22.56 22.56
Bulk Unit Weight (pcf) 126.8 127.8 127.8 Consolidation Phase
Dry Unit Weight (pcf) 102.6 104.3 104.3 Change in Volume (in°) 0.604
Cross-Sectional Area* (in°) 6.701 6.593 Tso (Min) 23.0
% Saturation - Wet Method 100.12 100.12 100.12
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in/min) 0.00103
Void Ratio 0.630 0.604 0.604
Entire Sample
Tare ID 81
Mass wet soil + tare (g) 1387.46
Mass dry soil + tare (g) 1148.70
Mass tare (g) 99.98
*Cross-Sectional Area determined using ASTM D4767 Method A
Additional Testing
Liquid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 9318.9
Peak P' (psf) 6747.3
Peak Q (psf) 2778.7
Strain at Peak (%) 1.7
03" (psf) 3968.5
0" (psi) 9526.0
05 (psi) 6540.1
04 (psi) 12097.6
Picture of Failure

Thomas Hill Energy Center — Additional Work
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-002-04 / T2 / Stage 3

November 2019 104287-002
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q

0.00 0.0 0.0 6540.1 6540.1 1.00 6540.1 6540.1 0.0

0.03 466.8 231.3 6775.6 6308.8 1.07 6773.5 6542.2 233.4
0.05 967.8 473.0 7035.0 6067.2 1.16 7024.0 6551.1 483.9
0.07 1419.6 682.1 7277.6 5858.1 1.24 7249.9 6567.8 709.8
0.09 1822.4 861.0 7501.5 5679.1 1.32 7451.3 6590.3 911.2
0.12 2180.5 1016.0 7704.6 5524.1 1.39 7630.4 6614.4 1090.3
0.14 2495.3 1155.2 7880.3 5385.0 1.46 7787.8 6632.6 1247.7
0.17 2762.3 1265.9 8036.5 5274.2 1.52 7921.3 6655.4 1381.1
0.19 3006.0 1376.2 8169.9 5163.9 1.58 8043.1 6666.9 1503.0
0.21 3221.0 1478.2 8282.9 5061.9 1.64 8150.6 6672.4 1610.5
0.24 3408.8 1570.2 8378.7 4969.9 1.69 8244.5 6674.3 1704.4
0.26 3580.8 1656.1 8464.9 4884.0 1.73 8330.6 6674.5 1790.4
0.28 3737.8 17351 8542.8 4805.0 1.78 8409.0 6673.9 1868.9
0.31 3878.9 1807.6 8611.5 4732.5 1.82 8479.6 6672.0 1939.5
0.33 4006.7 1876.5 8670.3 4663.7 1.86 8543.5 6667.0 2003.3
0.35 4132.2 1942.3 8730.1 4597.9 1.90 8606.2 6664.0 2066.1
0.38 42427 1996.9 8785.9 4543.2 1.93 8661.5 6664.6 21214
0.41 43443 2052.5 8831.9 4487.6 1.97 8712.3 6659.8 21721
0.42 4430.6 2103.5 8867.2 4436.6 2.00 8755.4 6651.9 2215.3
0.45 4513.7 2150.1 8903.8 4390.0 2.03 8797.0 6646.9 2256.9
0.48 4590.7 2157.5 8973.3 4382.6 2.05 8835.5 6678.0 2295.3
0.50 4660.7 2205.3 8995.5 4334.8 2.08 8870.5 6665.2 2330.4
0.53 4727.6 2243.3 9024.4 4296.8 2.10 8903.9 6660.6 2363.8
0.55 4790.0 2279.2 9050.9 4260.9 2.12 8935.1 6655.9 2395.0
0.57 4846.2 2309.9 9076.4 4230.2 2.15 8963.2 6653.3 24231
0.60 4900.4 2340.8 9099.7 4199.3 217 8990.3 6649.5 2450.2
0.63 4947 4 2367.6 9119.9 4172.5 2.19 9013.9 6646.2 2473.7
0.66 4991.0 2391.7 9139.4 4148.5 2.20 9035.6 6643.9 24955
0.69 5037.0 2415.9 9161.3 4124.3 2.22 9058.7 6642.8 2518.5
0.71 5073.5 2435.6 9178.0 4104.5 2.24 9076.9 6641.3 2536.8
0.74 5111.1 2454.5 9196.8 4085.7 2.25 9095.7 6641.2 2555.6
0.77 5141.2 2471.3 9210.1 4068.8 2.26 9110.8 6639.5 2570.6
0.80 5174.7 2487.4 9227.5 4052.8 2.28 9127.5 6640.1 2587.4
0.82 5202.8 2500.4 9242.5 4039.8 2.29 9141.5 6641.1 2601.4
0.84 5227.3 2514.0 9253.4 4026.1 2.30 9153.8 6639.8 2613.7
0.87 5252.5 2510.5 9282.1 4029.6 2.30 9166.4 6655.9 2626.2
0.89 52741 2521.7 9292.6 4018.5 2.31 9177.2 6655.5 2637.1
0.92 5294.9 2532.2 9302.8 4007.9 2.32 9187.6 6655.4 2647.5
0.95 5314.3 2542.2 9312.2 3997.9 2.33 9197.3 6655.0 2657.1
0.96 5331.7 2549.1 9322.7 3991.0 2.34 9206.0 6656.9 2665.9
1.00 5353.8 2558.0 9336.0 3982.1 2.34 9217.1 6659.0 2676.9
1.09 5412.2 2553.1 9399.2 3987.0 2.36 9246.2 6693.1 2706.1
1.20 5453.7 2574.1 9419.7 3966.0 2.38 9267.0 6692.9 2726.9
1.30 5494.1 2584 .4 9449.9 3955.8 2.39 9287.2 6702.8 2747 1
1.40 5518.6 2588.4 9470.3 3951.7 2.40 9299.4 6711.0 2759.3
1.51 5537.7 2569.2 9508.6 3970.9 2.39 9309.0 6739.8 2768.9
1.60 5549.0 2570.6 9518.5 3969.5 2.40 9314.6 6744.0 2774.5
1.71 5557.5 2571.6 9526.0 3968.5 2.40 9318.9 6747.3 2778.7
1.82 5560.5 2559.4 9541.2 3980.7 2.40 9320.4 6761.0 2780.2
1.92 5560.5 2532.6 9568.0 4007.5 2.39 9320.4 6787.8 2780.3
2.03 5561.2 2530.9 9570.4 4009.2 2.39 9320.7 6789.8 2780.6

homas Hill Energy Center — Additional Wor
Clifton Hill, Missouri
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q
213 5561.9 2526.4 9575.6 4013.7 2.39 9321.1 6794.7 2781.0
2.23 5556.3 2499.9 9596.5 4040.2 2.38 9318.3 6818.3 2778.1
2.33 5544.5 2500.5 9584.2 4039.6 2.37 9312.4 6811.9 27723
244 5533.8 2491.8 9582.2 4048.4 2.37 9307.0 6815.3 2766.9
2.54 5513.2 2453.9 9599.4 4086.2 2.35 9296.7 6842.8 2756.6
2.65 5492.5 2449.4 9583.2 4090.7 2.34 9286.4 6837.0 2746.3
2.76 5470.6 2444 4 9566.4 4095.7 2.34 9275.4 6831.1 2735.3
2.86 5440.4 2422.9 9557.6 4117.2 2.32 9260.3 6837.4 2720.2
2.96 5414.3 2419.0 9535.4 41211 2.31 9247.3 6828.3 2707.2
3.08 5382.2 2386.8 9535.5 4153.3 2.30 9231.3 6844.4 2691.1
3.19 5351.9 2382.2 9509.8 4157.9 2.29 9216.1 6833.9 2675.9
3.28 5328.7 2367.2 9501.7 4172.9 2.28 9204.5 6837.3 2664.4
3.39 5294.0 2346.8 9487.3 4193.3 2.26 9187.1 6840.3 2647.0
3.49 5263.8 2341.5 9462.5 4198.7 2.25 9172.1 6830.6 2631.9
3.60 5240.4 2322.9 9457.7 4217.3 2.24 9160.3 6837.5 2620.2
3.70 5216.6 2322.2 9434.5 4217.9 2.24 9148.4 6826.2 2608.3
3.81 5182.8 2286.7 9436.2 4253.4 2.22 9131.5 6844.8 2591.4
3.92 5152.7 2285.5 9407.3 4254.6 2.21 9116.5 6831.0 2576.4
4.01 5136.7 2285.4 9391.4 42547 2.21 9108.5 6823.1 2568.4
4.12 5112.7 2267.8 9385.0 4272.3 2.20 9096.5 6828.6 2556.3
4.24 5087.8 2268.5 9359.5 4271.6 2.19 9084.1 6815.5 2543.9
4.34 5059.2 2258.1 9341.3 4282.1 2.18 9069.8 6811.7 2529.6
4.44 5031.6 2223.2 9348.5 4316.9 217 9055.9 6832.7 2515.8
4.54 5001.5 2225.5 9316.1 4314.6 2.16 9040.9 6815.3 2500.7
4.64 4978.9 2213.4 9305.7 4326.8 2.15 9029.6 6816.2 2489.4
4.75 4962.9 2218.5 9284.5 4321.6 2.15 9021.6 6803.1 2481.4
4.86 4941.0 2192.6 9288.5 4347.5 214 9010.6 6818.0 2470.5
4.96 4912.8 2186.3 9266.6 4353.9 2.13 8996.5 6810.2 2456.4
5.06 4894.2 2181.4 9253.0 4358.7 212 8987.3 6805.9 2447 1
5.18 4874.8 2177.0 9238.0 4363.2 2.12 8977.5 6800.6 2437.4
5.44 4836.2 2164.7 9211.6 4375.4 2.11 8958.2 6793.5 2418.1
5.70 4800.4 2148.8 9191.8 4391.4 2.09 8940.3 6791.6 2400.2
5.97 4788.5 2133.7 9195.0 4406.5 2.09 8934.4 6800.7 2394.2
6.21 4774.9 2182.3 9132.8 4357.8 2.10 8927.6 6745.3 2387.5
6.49 4747 .4 2122.9 9164.6 4417.2 2.07 8913.8 6790.9 2373.7
6.75 4728.8 2105.7 9163.1 4434 .4 2.07 8904.5 6798.8 2364.4
7.01 4696.2 2100.5 9135.8 4439.6 2.06 8888.2 6787.7 2348.1
7.27 4661.3 2074.4 91271 4465.8 2.04 8870.8 6796.4 2330.7
7.52 4646.9 2089.9 9097.1 4450.2 2.04 8863.6 6773.7 2323.5
7.78 4631.2 2060.5 9110.9 4479.7 2.03 8855.7 6795.3 2315.6
8.03 4619.0 2055.8 9103.4 44843 2.03 8849.7 6793.9 2309.5
8.30 4591.4 2040.6 9090.9 4499.6 2.02 8835.8 6795.2 2295.7
8.56 45921 2035.4 9096.8 4504.7 2.02 8836.2 6800.7 2296.1
8.81 4589.5 2053.6 9076.0 4486.5 2.02 8834.9 6781.3 2294.8
9.08 4601.1 2037.2 9104.0 4502.9 2.02 8840.7 6803.4 2300.5
9.34 4629.3 2029.4 9140.1 4510.8 2.03 8854.8 6825.4 2314.7
9.60 4652.9 2039.0 9154.1 4501.2 2.03 8866.6 6827.6 2326.5
9.84 4677.8 2033.8 9184.1 4506.3 2.04 8879.0 6845.2 2338.9
10.11 4715.8 2040.3 9215.5 4499.8 2.05 8898.0 6857.7 2357.9
10.37 4725.6 2052.9 9212.9 4487.3 2.05 8902.9 6850.1 2362.8
10.64 4740.3 2055.6 9224.9 4484.6 2.06 8910.3 6854.8 2370.2
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q
10.90 4761.4 2053.6 9247.9 4486.5 2.06 8920.9 6867.2 2380.7
11.16 4791.5 2074.1 9257.5 4466.0 2.07 8935.9 6861.7 2395.7
11.42 4819.0 2068.3 9290.8 4471.8 2.08 8949.6 6881.3 2409.5
11.68 4833.7 2100.1 9273.8 4440.0 2.09 8957.0 6856.9 2416.9
11.94 4854.3 2065.7 9328.7 4474 .4 2.08 8967.3 6901.6 2427 1
12.20 4820.2 2078.4 9282.0 4461.8 2.08 8950.2 6871.9 2410.1
12.48 4895.7 2069.9 9365.9 4470.2 2.10 8988.0 6918.0 2447.9
12.73 4943.5 2052.9 9430.7 4487.2 2.10 9011.9 6958.9 2471.7
13.01 4960.4 2051.7 9448.8 4488.4 2.1 9020.4 6968.6 2480.2
13.26 4991.2 2054.0 9477.3 4486.1 2.1 9035.7 6981.7 2495.6
13.53 4999.2 2056.6 9482.7 4483.5 2.12 9039.7 6983.1 2499.6
13.79 5024.2 2065.4 9498.9 44747 2.12 9052.3 6986.8 2512.1
14.06 5037.2 2046.2 9531.1 4494.0 212 9058.7 7012.6 2518.6
14.33 5044.0 2060.8 9523.4 4479.4 243 9062.2 7001.4 2522.0
14.59 5058.3 2034.8 9563.7 4505.3 212 9069.3 7034.5 2529.2
14.85 5073.6 2042.2 9571.5 4497.9 213 9076.9 7034.7 2536.8
15.10 5065.5 20471 9558.5 4493.0 2.13 9072.9 7025.8 2532.7
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PLASTICITY INDEX - Pl (%)

LIQUID LIMIT - LL (%)

CL:

CH:

ML or OL:

MH or OH:

CL-ML:

LEGEND

Low plasticity inorganic
clays; sandy and silty
clays

High plasticity inorganic
clays

Inorganic and organic
silts and clayey silts of low
plasticity

Inorganic and organic
silts and clayey silts of
high plasticity

Silty clays and clayey silts

BORING AND DEPTH uU.sS.C.S. SOIL LL PL Pl NAT. PASS.

SAMPLE NO. (feet) SYMBOL CLASSIFICATION % % % W.C. % | #200, %
@® HAB-CDT-01, T1 8.0-10.0 CL Brown, Sandy Lean Clay. 40 14 26 17.3 69.9
B HAB-CDT-01, S7 24.0-26.0 CL Gray and brown, Sandy Lean Clay. 41 15 26 17.5 69.3
A HAB-CDT-03, S3 6.0-8.0 CH Brown, Fat Clay with Sand. 87 21 66 27.0 76.8
& HAB-CDT-04, T1 8.0-10.0 CL Gray and brown, Sandy Lean Clay. 45 15 30 19.2 61.1
O HAB-CDT-08, S2 4.0-6.0 CH Gray and red-brown, Fat Clay with Sand. 51 14 37 20.7 76.1
O HAB-CDT-09, S2 6.0-8.0 CH Gray, Sandy Fat Clay. 51 16 35 16.8 60.2

Thomas Hill Energy Center — CDT
Clifton Hill, Missouri

PLASTICITY CHART

October 2019

104287-001 / 128064-012

§HANN(_)Nd§. \_NILSOIg, INC.
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SIEVE ANALYSIS

HYDROMETER ANALYSIS

SIZE OF MESH OPENING IN INCHES

NO. OF MESH OPENINGS PER INCH, U.S. STANDARD

GRAIN SIZE IN MILLIMETERS
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GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH uU.s.Cs. SAMPLE FINES| NAT. LL PL Pl .
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |[we%| % [ % | % Thomas Hill Energy Center — CDT
Clifton Hill, Missouri
® HAB-CDT-01, S7 24.0-26.00 CL Gray and brown, Sandy Lean Clay. 69.3| 175 41 15| 26
M HAB-CDT-03, S3 6.0-8.0 CH Brown, Fat Clay with Sand. 76.8 27.0 87 21 66
A HAB-CDT-08, S2 4.0-6.0 CH Gray and red-brown, Fat Clay with Sand. 76.1 20.7 51 14 37 GRAIN SIZE DISTRIBUTION
October 2019 104287-001 / 128064-012

SHANNON & WILSON, INC.
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SIEVE ANALYSIS

HYDROMETER ANALYSIS

SIZE OF MESH OPENING IN INCHES

| NO. OF MESH OPENINGS PER INCH, U.S. STANDARD

GRAIN SIZE IN MILLIMETERS
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GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH | USCS. SAMPLE FINES| NAT. | LL [ PL | PI -
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |[we%| % [ % | % Thomas Hill Energy Center — CDT
Clifton Hill, Missouri
@ HAB-CDT-01, T1 8.0-10.0 CL Brown, Sandy Lean Clay. 69.9 17.3 40 14 26
GRAIN SIZE DISTRIBUTION
October 2019 104287-001 / 128064-012
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SIEVE ANALYSIS

HYDROMETER ANALYSIS

SIZE OF MESH OPENING IN INCHES |

NO. OF MESH OPENINGS PER INCH, U.S. STANDARD

GRAIN SIZE IN MILLIMETERS
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GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH uU.s.Cs. SAMPLE FINES| NAT. LL PL Pl .
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |[we%| % [ % | % Thomas Hill Energy Center — CDT
Clifton Hill, Missouri
@ HAB-CDT-04, T1 8.0-10.0 CL Gray and brown, Sandy Lean Clay. 61.1| 19.2 45 15| 30

GRAIN SIZE DISTRIBUTION

October 2019 104287-001 / 128064-012

SHANNON & WILSON, INC. FIG.
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SIEVE ANALYSIS

HYDROMETER ANALYSIS

SIZE OF MESH OPENING IN INCHES

| NO. OF MESH OPENINGS PER INCH, U.S. STANDARD

GRAIN SIZE IN MILLIMETERS
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GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH | USCS. SAMPLE FINES| NAT. | LL [ PL | PI -
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |[we%| % [ % | % Thomas Hill Energy Center — CDT
Clifton Hill, Missouri
@ HAB-CDT-09, S2 6.0-8.0 CH Gray, Sandy Fat Clay. 60.2 16.8 51 16 35

GRAIN SIZE DISTRIBUTION

October 2019 104287-001 / 128064-012

SHANNON & WILSON, INC. FIG.

onsultants
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CONSOLIDATION TEST

Project Thomas Hill Energy Center — CDT Client Haley & Aldrich, Inc.
Location Clifton Hill, Missouri Tested By / Date CMB 10/10/19
Job Number 104287-001 Calculated By / Date CMB 10/24/19
Boring HAB-CDT-01 Checked By / Date Do /2911
Sample T1 File 104287-001 HAB-CDT-01 T1 D2435
Depth (ft) 8.0-10.0 Procedure ASTM D2435
Initial Data Final Data
Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 0.997 2.501 0.947 inches Tare No. C-1
Measured Reading 2 0.992 2.502 0.947 inches Tare Weight 2.52
Measured Reading 3 0.995 2.500 0.951 inches Wet Weight 63.80
Measured Reading 4 0.996 2.501 0.946 inches Dry Weight 54.74
Average Reading 0.995 2.501 0.948 inches M.C. % 17.3%
Wet Weight + Ring 305.93 390.86 grams Trimmings #2
Weight of Ring 145.36 Dry Weight 366.02 grams Tare No. C-2
Specific Gravity 2.70 Tare Weight 83.62 grams Tare Weight 2.56
Sample Volume 80.10 75.55 cm® Wet Weight 70.27
Height of Solids 0.630 0.630 inches Dry Weight 60.09
Void Ratio 0.58 0.49 M.C. % 17.7%
Saturation 80.1 100.0 percent Ring Number 410
Weight of Water 23.53 24 .84 grams Inundated @ 0.25 tsf
Moisture Content 17.2 18.1 percent Trimming Method Cutting Shoe
Wet Unit Weight 125.2 133.8 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 106.8 113.2 pcf Method Used | CA or B
Notes: The specific gravity is computed assuming saturation at the end of the test. Computed Ht. 0.939 inches
Load 1 Load 2 Load 3 Load 4
Air Press. 1.4 Air Press. 2.1 Air Press. 3.7 Air Press. 6.9
Load, tsf 0.25 Load, tsf 0.5 Load, tsf 1.0 Load, tsf 2.0
Time, min. Def x10-4 |Time, min. Def x10-4 Time, min. Def x10-4 [Time, min. Def x10-4
0.1 42 0.1 52 0.1 137 0.1 278
0.25 45 0.25 55 0.25 144 0.25 288
0.5 46 0.5 57 0.5 151 0.5 296
1 46 1 60 1 158 1 303
2 46 2 62 2 163 2 310
4 45 4 64 4 168 4 316
8 40 8 65 8 174 8 321
15 33 15 67 15 177 15 326
30 29 30 70 30 182 30 328
60 60 71 60 184 60 333
120 120 72 120 187 120 335
240 X 240 240 190 240 336
480 480 o 480 192 480 340
1440 1440 900 193 4300 351
Load 5 Load 6 Load 7 Load 8
Air Press. 12.9 Air Press. 25.5 Air Press. 6.9 Air Press. 12.9
Load, tsf 4.0 Load, tsf 8.0 Load, tsf 2.0 Load, tsf 4.0
Time, min. Def x10-4 |Time, min. Def x10-4 Time, min. Def x10-4 |Time, min. Def x10-4
0.1 454 0.1 684 0.1 815 0.1 768
0.25 464 0.25 697 0.25 809 0.25 769
0.5 476 0.5 709 0.5 806 0.5 773
1 487 1 719 1 800 1 15
2 497 2 731 2 796 2 776
4 511 4 746 4 790 4 777
8 521 8 766 8 783 8 779
15 588 15 783 15 775 15 781
30 543 30 801 30 768 30 783
60 550 60 816 60 765 60 783
120 553 120 824 120 760 120 784
240 558 240 832 240 760 240 784
480 560 480 839 480 759 480 785
1440 568 1440 847 1440 758 1440 785

Shannon & Wilson, Inc. 2043 Westport Center Dr. St. Louis, Mo. 63146 Form Date: Pre-2001 Revision Date: 02/20/14



CONSOLIDATION TEST

Project Thomas Hill Energy Center — CDT Client Haley & Aldrich, Inc.
Location Clifton Hill, Missouri Tested By / Date CMB 10/10/19
Job Number 104287-001 Calculated By / Date CMB 10/24/19
Boring HAB-CDT-01 Checked By / Date \rn 10/ 24/74
Sample T1 File 104287-001 HAB-CDT-01 T1 D2435
Depth (ft) 8.0-10.0 Procedure ASTM D2435
Initial Data Final Data
Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 0.997 2.501 0.947 inches Tare No. C-1
Measured Reading 2 0.992 2.502 0.947 inches Tare Weight 2.52
Measured Reading 3 0.995 2.500 0.951 inches Wet Weight 63.80
Measured Reading 4 0.996 2.501 0.946 inches Dry Weight 54.74
Average Reading 0.995 2.501 0.948 inches M.C. % 17.3%
Wet Weight + Ring 305.93 390.86 grams Trimmings #2
Weight of Ring 145.36 Dry Weight 366.02 grams Tare No. C-2
Specific Gravity 2.70 Tare Weight 83.62 grams Tare Weight 2.56
Sample Volume 80.10 75.55 cm® Wet Weight 70.27
Height of Solids 0.630 0.630 inches Dry Weight 60.09
Void Ratio 0.58 0.49 M.C. % 17.7%
Saturation 80.1 100.0 percent Ring Number 410
Weight of Water 23.53 24.84 grams Inundated @ 0.25 tsf
Moisture Content 17.2 18.1 percent Trimming Method Cutting Shoe
Wet Unit Weight 125.2 133.8 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 106.8 113.2 pcf Method Used | CA or B
Load 9 Load 10 Load 11
Air Press. 25.5 Air Press. 50.2 Air Press. 1.4
Load, tsf 8.0 Load, tsf 16.0 Load, tsf 0.25
Time, min. Defx10-4 |Time, min. Def x10-4 Time, min. Def x10-4
0.1 817 0.1 948 0.1 1064
0.25 824 0.25 959 0.25 1032
0.5 828 0.5 967 0.5 1023
1 832 1 980 1 1009
2 837 2 993 2 997
4 840 4 1015 4 976
8 847 8 1039 8 952
15 849 15 1064 15 920
30 855 30 1091 30 874
. 60 857 60 1111 60 822
120 862 120 1125 120 761
240 864 240 1134 240 712
480 865 480 1141 480 685
4350 877 1440 1152 1440 671

Shannon & Wilson, Inc. 2043 Westport Center Dr. St. Louis, Mo. 63146 Form Date: Pre-2001

Revision Date: 02/20/14



CONSOLIDATION TEST

Project Thomas Hill Energy Center — CDT Client Haley & Aldrich, Inc.
Location Clifton Hill, Missouri Tested By / Date CMB 10/10/19
Job Number 104287-001 Calculated By / Date CMB 10/24/19
Boring HAB-CDT-01 Checked By / Date NP m 10/2¢4/7
Sample T1 File 104287-001 HAB-CDT-01 T1 D2435
Depth (ft) 8.0-10.0 Procedure ASTM D2435
Initial Data Final Data

Sample Height | Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 0.997 2.501 0.947 inches Tare No. C-1
Measured Reading 2 0.992 2.502 0.947 inches Tare Weight 2.52
Measured Reading 3 0.995 2.500 0.951 inches Wet Weight 63.80
Measured Reading 4 0.996 2.501 0.946 inches Dry Weight 54.74
Average Reading 0.995 2.501 0.948 inches M.C. % 17.3%
Wet Weight + Ring 305.93 390.86 grams Trimmings #2
Weight of Ring 145.36 Dry Weight 366.02 grams Tare No. C-2
Specific Gravity 2.70 Tare Weight 83.62 grams Tare Weight 2.56
Sample Volume 80.10 75.55 cm® Wet Weight 70.27
Height of Solids 0.630 0.630 inches Dry Weight 60.09
Void Ratio 0.58 0.49 M.C. % 17.7%
Saturation 80.1 100.0 percent Ring Number 410
Weight of Water 23.53 24.84 grams Inundated @ 0.25 tsf
Moisture Content 17.2 18.1 percent Trimming Method Cutting Shoe
Wet Unit Weight 125.2 133.8 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 106.8 113.2 pcf Method Used | (ADor B

CALIBRATION OF CONSOLIDATION DEFORMATION
Procedure SWCP-15 (Reference ASTM D2435 AASHTO T216)

Equipment Calibrated:|Consolidation Deformation Date Calibrated:[10/23/19
Reason for Calibration:|Test Completion Next Calibration Due:|[Next Test
Equipment Used:|Consolidation Appartus Calibrated By:|CMB
Steel Calibration Disk Checked By:|CMB
Machine Number: 410
Load Machine Def Correction U-100 Corr. U-100 |Compression,
tsf x 10™ Factor x 10™ x10™ x 107 Percent Gy Void Ratio
0.01 0 0 0 0 0.00% 0 0.580
0.25 47 0 46.0 -1 0.00% 2.1E+00 0.580
0.5 61 0] 63.0 2 0.00% 1.0E+00 0.579
1.0 99 0] 169.0 70 0.70% 1.2E+00 0.568
2.0 129 0] 322.0 193 1.93% 8.5E-01 0.549
4.0 147 0 547.0 400 4.00% 2.9E-01 0.516
8.0 170 0 825.0 655 6.55% 9.8E-02 0.476
2.0 153 25 760.0 582 5.82% NA 0.487
4.0 160 25 774.0 589 5.89% NA 0.486
8.0 172 25 847.0 650 6.50% NA 0.476
16.0 194 0 1121.0 927 9.27% 6.9E-02 0.432
0.25 106 31 692.0 555 5.55% NA 0.491

Shannon & Wilson, Inc. 2043 Westport Center Dr. St. Louis, Mo. 63146  Form Date: Pre-2001

Revision Date: 02/20/14
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CONSOLIDATION TEST
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CONSOLIDATION TEST
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Deflection x 104 inches
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Deflection x 104 inches
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Deflection x 104 inches
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Deflection x 104 inches
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Deflection x 104 inches

680
685

690
695

700

705 +

710

715 +
720 +

725

730
735 +
740
745 4
750 +

755

760 +
765 -

770

775 1
780 -
785 -
790 -
795 +

800
805

810 +
815
820

825

830 +
835 +
840 +

845

850 -

Thomas Hill Energy Center — CDT

104287-001

HAB-CDT-01 T
Load 6 8.0 tsf

Log of Time (minutes)

SHANNON&WILSON, INC.

GEOTECHNICAL ANG ENVIRONMENTAL CONSULTANTS



Deflection x 104 inches
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Deflection x 104 inches
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Deflection x 104 inches
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Deflection x 104 inches
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Mohr's Circle Plots Corresponding to the Peak Principal Stress Ratio
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evaluate cohesion and friction commensurate with project conditions. Geotechnical and Environmental Consultants




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Project Thomas Hill Energy Center — CDT
Location Clifton Hill, Missouri Client Haley & Aldrich, Inc.
Job No. 104287-001 Tested by CMB Oct-19
Boring HAB-CDT-01 Calculated by CMB Oct-19
Sample T1 Specimen Number Stage 1 Checked by De/N 10/23/7 4
Depth (ft) 8.0-10.0 Undisturbed/Remold Undisturbed |File 104287-001 HAB-CDT-01 T1 ASTM D4767
Description Brown, Sandy Lean Clay (CL). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.981 5.978 5.866 Pressure Conditions
Diameter (in) 2.884 2.878 Cell Pressure (psi) 106.5
Volume (in3) 39.071 38.901 Pore Pressure (psi) 99.9
Height/Diameter ratio 2.074 2.077 Effective Confining Pressure (psi) 6.6
Weight (g) 1345.72 1356.81 1356.81 B-value 100.00
Water Content (%) 17.27 18.24 18.24
Bulk Unit Weight (pcf) 131.2 132.3 132.9 Consolidation Phase
Dry Unit Weight (pcf) 111.9 111.9 112.4 Change in Volume (in3) 0.170
Cross-Sectional Area* (in) 6.533 6.507 Tso (Min) 43.2
% Saturation - Wet Method 93.58 100.14 100.14
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in/min) 0.00051
Void Ratio 0.495 0.488 0.488
Trimmings
Tare ID TX-1
Mass wet soil + tare (g) 73.62
Mass dry soil + tare (g) 63.15
Mass tare (g) 2.53
*Cross-Sectional Area determined using ASTM D4767 Method A
Additional Testing
Liquid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 2148.1
Peak P' (psf) 1600.4
Peak Q (psf) 1194.6
Strain at Peak (%) 1.6
03 (psf) 405.8
04" (psf) 2795.1
07 (psi) 953.4
04 (psf) 3342.7

Picture of Failure

See Stage 3
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q

0.00 0.0 0.0 953.4 953.4 1.00 953.4 953.4 0.0
0.00 33.0 14.5 972.0 938.9 1.04 970.0 955.4 16.5
0.03 180.3 69.4 1064.3 884.0 1.20 1043.6 974.2 90.1
0.06 322.2 131.8 1143.8 821.6 1.39 1114.5 982.7 161.1
0.07 436.6 178.5 1211.5 774.9 1.56 1171.7 993.2 218.3
0.09 536.7 227.7 1262.4 725.7 1.74 1221.8 994.1 268.4
0.12 621.6 272.2 1302.8 681.2 1.91 1264.2 992.0 310.8
0.14 700.9 307.5 1346.8 645.9 2.09 1303.9 996.3 350.4
0.16 759.2 344.2 1368.5 609.3 2.25 1333.0 988.9 379.6
0.19 821.2 371.6 1403.0 581.8 2.41 1364.0 992.4 410.6
0.22 882.9 396.8 1439.6 556.7 2.59 1394.9 998.1 4415
0.23 933.2 416.9 1469.7 536.5 2.74 1420.0 1003.1 466.6
0.25 981.7 441.3 1493.8 5121 2.92 14443 1003.0 490.8
0.28 1023.7 455.9 1521.2 497.5 3.06 1465.3 1009.3 511.8
0.29 1065.9 468.0 1551.3 4854 3.20 1486.4 1018.3 532.9
0.32 1106.0 484.3 1575.1 469.1 3.36 1506.4 1022.1 553.0
0.35 1138.3 499.4 1592.3 454.0 3.51 1522.6 1023.1 569.1
0.37 1174.2 513.7 1614.0 439.7 3.67 1540.5 1026.8 587.1
0.39 1208.5 520.4 1641.5 433.0 3.79 1557.7 1037.3 604.3
0.42 1242.2 530.8 1664.8 422.6 3.94 15674.5 1043.7 621.1
0.44 1272.4 535.9 1689.9 417.5 4.05 1589.6 1053.7 636.2
0.46 1303.9 541.4 1716.0 412.0 4.16 1605.4 1064.0 652.0
0.49 1330.4 554.1 1729.8 399.4 4.33 1618.7 1064.6 665.2
0.51 1360.5 556.1 1757.8 397.3 4.42 1633.7 1077.6 680.2
0.53 1393.8 563.8 1783.5 389.6 4.58 1650.3 1086.5 696.9
0.56 1412.3 570.1 1795.7 383.3 4.68 1659.6 1089.5 706.2
0.58 1449.2 574.4 1828.2 379.0 4.82 1678.0 1103.6 724.6
0.61 1471.3 579.3 1845.5 374.2 4.93 1689.1 1109.8 735.7
0.63 1495.0 586.3 1862.1 367.1 5.07 1700.9 1114.6 747.5
0.65 1521.5 590.1 1884.9 363.3 5.19 1714.2 1124.1 760.8
0.67 1550.1 592.2 1911.3 361.2 5.29 1728.5 1136.3 775.1
0.69 1569.4 594.8 1928.0 358.6 5.38 1738.2 1143.3 784.7
0.72 1603.1 593.5 1963.0 359.9 5.45 1755.0 1161.4 801.5
0.74 1626.9 590.8 1989.5 362.6 5.49 1766.9 1176.1 813.4
0.76 1651.2 596.0 2008.6 357.5 5.62 1779.0 1183.0 825.6
0.79 1670.8 595.6 2028.6 357.8 5.67 1788.8 1193.2 835.4
0.82 1695.4 597.7 2051.2 355.7 5.77 1801.1 1203.5 847.7
0.84 1715.3 593.5 2075.2 359.9 5.77 1811.1 1217.6 857.6
0.87 1743.1 596.1 2100.5 357.3 5.88 1825.0 1228.9 871.6
0.89 1765.8 597.7 2121.5 355.7 5.96 1836.3 1238.6 882.9
0.91 1788.7 599.0 2143.2 354.5 6.05 1847.8 1248.8 894.4
0.94 1813.3 598.7 2168.0 354.8 6.11 1860.1 1261.4 906.6
1.03 1898.1 595.2 2256.3 358.2 6.30 1902.5 1307.2 949.0
1.12 1990.4 591.1 2352.7 362.3 6.49 1948.6 1357.5 995.2
1.22 2078.8 586.0 2446.3 367.5 6.66 1992.8 1406.9 1039.4
1.29 2158.1 574.8 2536.7 378.6 6.70 2032.5 1457.6 1079.0
1.40 2233.3 567.0 2619.7 386.5 6.78 2070.1 1503.1 1116.6
1.50 2311.1 554.7 2709.7 398.7 6.80 2109.0 1554.2 1155.5
1.58 2389.3 547.6 27951 405.8 6.89 2148.1 1600.4 1194.6
1.68 2461.5 531.1 2883.9 422.4 6.83 2184.2 1653.1 1230.8
1.78 2532.4 518.7 2967.1 434.7 6.83 2219.6 1700.9 1266.2
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUNMMARY OF TEST DATA
Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q
1.87 2592.2 508.4 3037.2 445.0 6.82 22495 17411 1296.1
1.96 2659.6 487.6 3125.5 465.9 6.71 2283.2 1795.7 1329.8
2.05 2717 1 4723 3198.3 481.2 6.65 2312.0 1839.7 1358.6
2.13 2761.3 458.7 3256.0 494.7 6.58 2334.1 1875.3 1380.6
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Project Thomas Hill Energy Center — CDT
Location Clifton Hill, Missouri Client Haley & Aldrich, Inc.
Job No. 104287-001 Tested by CMB Oct-19
Boring HAB-CDT-01 Calculated by CMB Oct-19
Sample T1 Specimen Number Stage 2 Checked by DN 10/23/19
Depth (ft) 8.0-10.0 Undisturbed/Remold Undisturbed [File 104287-001 HAB-CDT-01 T1 ASTM D4767
Description Brown, Sandy Lean Clay (CL). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.866 5.891 5.757 Pressure Conditions
Diameter (in) 2.906 2.890 Cell Pressure (psi) 110.5
Volume (in3) 38.901 38.643 Pore Pressure (psi) 99.8
Height/Diameter ratio 2.019 2.039 Effective Confining Pressure (psi) 10.7
Weight (g) 1356.81 1352.58 1352.58 B-value 100.00
Water Content (%) 18.24 17.87 17.87
Bulk Unit Weight (pcf) 132.9 133.3 133.3 Consolidation Phase
Dry Unit Weight (pcf) 112.4 113.1 113.1 Change in Volume (in®) 0.258
Cross-Sectional Area* (in®) 6.631 6.559 Tso (Min) 111.3
% Saturation - Wet Method 100.14 100.14 100.14
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in/min) 0.00021
Void Ratio 0.488 0.478 0.478
Tare ID
Mass wet soil + tare (g)
Mass dry soil + tare (g)
Mass tare (g)
*Cross-Sectional Area determined using ASTM D4767 Method A
Additional Testing
Liquid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)

Summary of Results

Peak P (psf) 3368.3
Peak P' (psf) 2875.1
Peak Q (psf) 1826.2
Strain at Peak (%) 1.2
073 (psf) 1048.9
o1 (psf) 4701.2
0’3 (psf) 15421
01 (psi) 5194 .4

Picture of Failure

See Stage 3
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA
Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q

0.00 0.0 0.0 1542.1 1542.1 1.00 15421 1542.1 0.0
0.00 132.9 -73.6 1748.7 1615.8 1.08 1608.6 1682.2 66.5
0.00 292.1 -14.3 1848.5 1556.4 1.19 1688.2 1702.4 146.1
0.03 520.9 62.2 2000.8 1480.0 135 1802.6 1740.4 260.4
0.05 686.4 118.9 2109.6 1423.2 1.48 1885.3 1766.4 343.2
0.07 832.2 165.6 2208.7 1376.5 1.60 1958.2 1792.6 416.1
0.10 976.2 207.6 2310.8 1334.5 1.73 2030.3 1822.7 488.1
0.12 1105.9 245.6 2402.5 1296.6 1.85 2095.1 1849.5 553.0
0.15 1221.0 280.7 2482.4 1261.4 1.97 2152.6 1871.9 610.5
0.18 1331.0 312.0 2561.2 1230.2 2.08 2207.6 1895.7 665.5
0.20 1436.8 333.2 2645.8 1209.0 2.19 2260.5 1927.4 718.4
0.22 1538.1 361.3 2718.9 1180.8 2.30 2311.2 1949.9 769.0
0.25 1635.6 383.2 2794.5 1158.9 2.41 2359.9 1976.7 817.8
0.28 1729.0 402.7 2868.4 1139.4 2.52 2406.6 2003.9 864.5
0.29 1826.1 418.8 2949.4 1123.3 2.63 2455.2 2036.3 913.0
0.33 1920.5 440.2 3022.4 1101.9 2.74 2502.4 2062.2 960.3
0.35 2011.5 458.0 3095.7 1084.1 2.86 2547.9 2089.9 1005.8
0.37 2109.7 467.5 3184.3 1074.6 2.96 2597.0 2129.4 1054.8
0.39 2195.2 478.7 3258.6 1063.4 3.06 2639.7 2161.0 1097.6
0.42 2284.8 487.8 3339.2 1054.3 3.17 2684.6 2196.8 1142.4
0.44 2373.7 500.5 34154 1041.7 3.28 2729.0 2228.5 1186.9
0.47 2460.8 509.7 3493.3 1032.4 3.38 2772.5 2262.8 1230.4
0.50 2551.0 515.3 3577.8 1026.8 3.48 2817.6 2302.3 1275.5
0.52 2632.8 525.5 3649.5 1016.7 3.59 2858.6 2333.1 1316.4
0.54 2713.5 530.3 3725.4 1011.8 3.68 2898.9 2368.6 1356.8
0.57 2790.5 535.3 3797.3 1006.8 3.77 2937.4 24021 1395.2
0.60 2861.3 540.6 3862.9 1001.6 3.86 2972.8 2432.2 1430.6
0.62 2923.3 544.3 3921.2 997.9 3.93 3003.8 2459.5 1461.7
0.65 2990.0 548.8 3983.4 993.4 4.01 3037.1 2488.4 1495.0
0.67 3045.9 548.6 4039.5 993.6 4.07 3065.1 2516.5 15623.0
0.70 3093.6 556.1 4079.7 986.0 4.14 3089.0 2532.8 1546.8
0.72 3143.7 550.4 4135.5 991.7 4.17 3114.0 2563.6 1571.9
0.75 3195.5 549.6 4188.0 992.5 4.22 3139.9 2590.3 1697.7
0.78 3232.7 546.4 4228.5 995.7 4.25 3158.5 2612.1 1616.4
0.80 3271.9 548.8 4265.2 993.3 4.29 3178.1 2629.3 1635.9
0.82 3313.2 548.1 4307.3 994.0 4.33 3198.8 2650.6 1656.6
0.86 3346.9 545.3 4343.7 996.8 4.36 3215.6 2670.3 1673.4
0.87 3373.5 543.5 43721 998.6 4.38 3228.9 2685.4 1686.7
0.90 3405.5 540.0 4407.6 1002.1 4.40 3244.9 2704.8 1702.7
0.93 3432.3 537.0 4437.4 1005.1 4.41 3258.3 2721.2 1716.1
0.95 3458.9 533.2 4467.7 1008.9 4.43 3271.6 2738.3 1729.4
0.97 3490.4 530.4 4502.1 1011.7 4.45 3287.4 2756.9 1745.2
1.08 3574.9 510.5 4606.6 1031.6 4.47 3329.6 2819.1 1787.5
1.19 3652.3 493.2 4701.2 1048.9 4.48 3368.3 2875.1 1826.2
1.28 3700.5 473.5 4769.2 1068.6 4.46 3392.4 2918.9 1850.3
1.39 3756.8 448.9 4850.0 1093.2 4.44 3420.5 2971.6 1878.4
1.49 3799.6 424.6 49171 1117.5 4.40 3442.0 3017.3 1899.8
1.59 3845.1 402.8 4984.4 1139.3 4.37 3464.7 3061.9 1922.6
1.69 3893.9 386.0 5050.0 1156.1 4.37 3489.1 3103.1 1947.0
1.79 3930.2 365.1 5107.2 1177.0 4.34 3507.2 31421 1965.1
1.90 3982.0 346.0 5178.1 1196.1 4.33 3533.2 3187.1 1991.0
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA
Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q
2.01 4020.9 329.4 5233.6 1212.8 4.32 3552.6 3223.2 2010.4
2.1 4064.2 310.0 5296.3 1232.1 4.30 3574.2 3264.2 2032.1
2.21 4102.6 290.7 5354.1 1251.5 4.28 3593.4 3302.8 2051.3
2.28 4131.5 283.0 5390.6 1259.1 4.28 3607.9 3324.9 2065.7

Thomas Hill Energy Center — CDT
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-CDT-01/T1 / Stage 2

October 2019

104287-001

SHANNON

and

& WILSON, INC.

Page 3




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Picture of Failure

Project Thomas Hill Energy Center — CDT
Location Clifton Hill, Missouri Client Haley & Aldrich, Inc.
Job No. 104287-001 Tested by CMB Oct-19
Boring HAB-CDT-01 Calculated by CMB Oct-19
Sample T1 Specimen Number Stage 3 Checked by DM 10/22/121
Depth (ft) 8.0-10.0 Undisturbed/Remold Undisturbed |File 104287-001 HAB-CDT-01 T1 ASTM D4767
Description Brown, Sandy Lean Clay (CL). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.757 5.788 5.667 Pressure Conditions
Diameter (in) 2.923 2.904 Cell Pressure (psi) 121.0
Volume (in3) 38.643 38.325 Pore Pressure (psi) 99.8
Height/Diameter ratio 1.969 1.993 Effective Confining Pressure (psi) 21.2
Weight (g) 1352.58 1347.37 1347.37 B-value 100.00
Water Content (%) 17.87 17.42 17.42
Bulk Unit Weight (pcf) 133.3 133.9 133.9 Consolidation Phase
Dry Unit Weight (pcf) 113.1 114.1 114.1 Change in Volume (in®) 0.318
Cross-Sectional Area* (in%) 6.712 6.622 Tso (Min) 128.8
% Saturation - Wet Method 100.14 100.14 100.14
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in/min) 0.00019
Void Ratio 0.478 0.466 0.466
Entire Sample
Tare ID 24
Mass wet soil + tare (g) 1519.62
Mass dry soil + tare (g) 1306.05
Mass tare (g) 166.98
*Cross-Sectional Area determined using ASTM D4767 Method A
Additional Testing
Liquid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 5719.5
Peak P' (psf) 4777.3
Peak Q (psf) 2672.1
Strain at Peak (%) 1.7
03 (psi) 2105.2
04" (psi) 7449.4
073 (psf) 3047.4
04 (psf) 8391.6
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CONSOLIDATED-UNDRAINED TRIAXIAL CONMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P Q

0.00 0.0 0.0 3047.4 3047.4 1.00 3047.4 3047.4 0.0

0.02 322.1 229.5 3139.9 2817.9 1.11 3208.4 2978.9 161.0
0.05 576.5 360.4 3263.6 2687.0 1.21 3335.7 2975.3 288.3
0.07 822.3 462.7 3406.9 2584.7 1.32 3458.5 2995.8 411.1
0.10 1027.3 552.0 3522.7 2495.4 1.41 3561.0 3009.1 513.6
0.12 1209.6 619.6 3637.4 2427.8 1.50 3652.2 3032.6 604.8
0.15 1386.9 686.0 3748.3 2361.4 1.59 3740.9 3054.8 693.5
0.18 1560.5 738.5 3869.3 2308.9 1.68 3827.6 3089.1 780.2
0.20 1724.7 782.6 3989.5 2264.8 1.76 3909.7 3127.2 862.3
0.22 1872.6 826.5 4093.4 2220.9 1.84 3983.7 3157.1 936.3
0.25 2021.5 861.4 4207.5 2186.0 1.92 4058.2 3196.7 1010.8
0.28 2159.6 894.0 4313.0 2153.4 2.00 4127.2 3233.2 1079.8
0.29 2287.7 923.0 4412.2 2124.4 2.08 4191.3 3268.3 1143.9
0.32 2417.8 941.9 4523.3 2105.5 2.15 4256.3 3314.4 1208.9
0.35 2547 4 966.1 4628.8 2081.3 2.22 4321.1 3355.0 1273.7
0.37 2666.7 986.9 4727.2 2060.5 2.29 4380.7 3393.8 13334
0.40 2795.8 1003.1 4840.2 2044.3 2.37 44453 34422 1397.9
0.43 2918.2 1018.8 4946.8 2028.6 2.44 4506.5 3487.7 1459.1
0.45 3033.6 1031.0 5050.0 2016.4 2.50 4564.2 3533.2 1516.8
0.47 3149.6 1041.6 5155.4 2005.8 2.57 4622.2 3580.6 1574.8
0.50 3261.1 1054.0 5254.5 1993.4 2.64 4677.9 3624.0 1630.6
0.53 3370.6 1065.5 5352.5 1981.9 2.70 4732.7 3667.2 1685.3
0.55 3485.5 1072.3 5460.6 1975.1 2.76 4790.2 3717.9 1742.8
0.57 3594.2 1078.9 5562.7 1968.5 2.83 4844.5 3765.6 17971
0.61 3697.7 1087.1 5657.9 1960.3 2.89 4896.2 3809.1 1848.8
0.62 3806.9 1083.9 5770.5 1963.5 2.94 4950.9 3867.0 1903.5
0.65 3905.5 1093.1 5859.9 1954.3 3.00 5000.2 3907.1 1952.8
0.67 4005.1 1091.7 5960.7 1955.7 3.05 5049.9 3958.2 2002.5
0.71 4095.8 1093.0 6050.2 1954.4 3.10 5095.3 4002.3 2047.9
0.73 4185.5 1095.1 6137.8 1952.3 3.14 5140.1 4045.0 2092.8
0.75 4272.8 1095.9 6224.3 1951.5 3.19 5183.8 4087.9 2136.4
0.79 4340.5 1096.2 6291.8 1951.2 3.22 5217.7 4121.5 2170.3
0.81 4406.8 1102.7 6351.5 1944.7 3.27 5250.8 4148.1 2203.4
0.82 4478.3 1089.7 6436.0 1957.7 3.29 5286.5 4196.8 2239.1
0.86 4531.8 1087.3 6491.9 1960.1 3.31 5313.3 4226.0 2265.9
0.89 4588.5 1086.2 6549.7 1961.2 3.34 5341.6 4255.4 2294.3
0.91 4646.9 1091.7 6602.6 1955.6 3.38 5370.9 4279.1 2323.5
0.94 4697.1 1079.8 6664.7 1967.6 3.39 5395.9 4316.2 2348.5
0.96 4732.7 1075.4 6704.7 1972.0 3.40 5413.7 4338.3 2366.3
0.99 4771.5 1070.4 6748.5 1977.0 3.41 5433.1 4362.8 2385.7
1.01 4814.3 1074.4 6787.3 1973.0 3.44 5454.6 4380.2 2407.2
1.04 4847.8 1058.2 6836.9 1989.2 3.44 5471.3 4413.1 2423.9
1.14 4967.9 1050.3 6965.0 1997.1 3.49 5531.4 4481.0 2484.0
1.24 5062.1 1025.8 7083.6 2021.5 3.50 5578.4 4552.6 2531.0
1.35 5143.6 1004.0 7187.0 2043.4 3.52 5619.2 4615.2 2571.8
1.46 5214.9 985.8 7276.5 2061.6 3:53 5654.8 4669.0 2607.4
1.56 5279.8 965.7 7361.5 2081.7 3.54 5687.3 4721.6 2639.9
1.66 5344.2 942.1 7449.4 2105.2 3.54 5719.5 4777.3 2672.1
1.77 5397.6 921.0 7524.0 2126.4 3.54 5746.2 4825.2 2698.8
1.88 5440.0 898.4 7589.0 2149.0 3.563 5767.4 4869.0 2720.0
1.97 5497.3 877.9 7666.8 2169.5 3.563 5796.0 4918.2 2748.6
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q
2.08 5529.3 854.3 77224 2193.1 3.52 5812.0 4957.8 2764.6
2.18 5576.7 829.6 7794.5 2217.8 3.51 5835.8 5006.1 2788.4
2.28 5609.3 807.8 7848.9 2239.6 3.50 5852.1 5044.3 2804.7
2.39 5650.3 776.9 7920.9 2270.5 3.49 5872.6 5095.7 2825.2
2.50 5688.7 753.0 7983.1 2294 .4 3.48 5891.8 5138.7 2844 .4
2.60 5718.8 737.0 8029.2 2310.4 3.48 5906.8 5169.8 2859.4
2.69 5757.7 702.4 8102.8 2345.0 3.46 5926.3 5223.9 2878.9
2.81 5784.8 685.8 8146.4 2361.6 3.45 5939.8 5254.0 2892.4
2.91 5809.4 660.3 8196.5 2387.1 3.43 5952.1 5291.8 2904.7
3.01 5842.6 631.9 8258.1 2415.5 3.42 5968.7 5336.8 2921.3
3.12 5868.6 605.9 8310.2 24415 3.40 5981.7 5375.8 2934.3
3.22 5901.3 580.1 8368.6 2467.3 3.39 5998.0 5418.0 2950.6
3.33 5919.7 549.8 8417.2 2497.6 3.37 6007.2 5457.4 2959.8
3.43 5947.5 530.8 8464.2 2516.6 3.36 6021.2 5490.4 2973.8
3.54 5958.2 503.6 8502.0 2543.8 3.34 6026.5 5522.9 2979.1
3.64 5982.9 485.0 8545.3 2562.4 3.33 6038.9 5553.8 2991.5
3.74 6004.1 453.8 8597.6 2593.6 3.31 6049.4 5595.6 3002.0
3.86 6021.6 430.5 8638.5 2616.9 3.30 6058.2 5627.7 3010.8
3.96 6047.7 416.0 8679.1 2631.4 3.30 6071.2 5655.3 3023.8
4.06 6065.3 388.5 8724.2 2658.9 3.28 6080.1 5691.5 3032.7
4.18 6087.0 369.9 8764.5 2677.5 3.27 6090.9 5721.0 3043.5
4.27 6103.1 342.9 8807.5 2704.4 3.26 6098.9 5756.0 3051.5
4.37 6124.0 317.4 8854.0 2730.0 3.24 6109.4 5792.0 3062.0
4.48 6140.1 292.5 8895.1 2754.9 3.23 6117.5 5825.0 3070.1
4.58 6148.6 272.2 8923.8 2775.2 3.22 6121.7 5849.5 3074.3
4.69 6170.4 2541 8963.7 2793.3 3.21 6132.6 5878.5 3085.2
4.79 6184.9 232.2 9000.1 2815.2 3.20 6139.8 5907.6 3092.4
4.90 6197.5 211.9 9033.0 2835.4 3.19 6146.2 5934.2 3098.8
5.01 6214.3 187.7 9074.0 2859.7 3.17 6154.6 5966.9 3107.2
5.11 6230.1 1566.2 9121.3 2891.2 3.15 6162.4 6006.3 3115.0
5.20 6251.5 147.8 9151.1 2899.6 3.16 6173.1 6025.3 3125.7
5.46 6273.3 92.3 9228.4 29551 3.12 6184.0 6091.7 3136.6
5.73 6299.5 50.4 9296.5 2997.0 3.10 6197.2 6146.8 3149.8
5.99 6322.4 -6.1 9375.9 3053.5 3.07 6208.6 6214.7 3161.2
6.25 6343.9 -49.4 9440.7 3096.8 3.056 6219.3 6268.8 3171.9
6.51 6363.0 -87.2 9497.6 31346 3.03 6228.9 6316.1 3181.5
6.77 6371.7 -122.4 9541.5 3169.8 3.01 6233.2 6355.6 3185.8
7.04 6392.3 -161.5 9601.2 3208.9 2.99 6243.6 6405.1 3196.2
7.29 6403.4 -200.8 9651.6 3248.2 2.97 6249.1 6449.9 3201.7
7.55 6419.4 -230.5 9697.4 3277.9 2.96 6257.1 6487.7 3209.7
7.81 6432.9 -266.4 9746.6 3313.7 2.94 6263.8 6530.2 3216.4
8.08 6450.7 -301.2 9799.3 3348.6 2.93 6272.7 6573.9 3225.3
8.34 6458.0 -333.7 9839.1 3381.1 2.91 6276.4 6610.1 3229.0
8.60 6475.0 -365.8 9888.2 3413.2 2.90 6284.9 6650.7 3237.5
8.86 6489.2 -399.7 9936.4 3447 1 2.88 6292.0 6691.7 3244.6
9.14 6490.4 -427.0 9964.8 3474 .4 2.87 6292.6 6719.6 3245.2
9.39 6500.9 -456.4 10004.7 3503.8 2.86 6297.8 6754.2 3250.4
9.65 6506.6 -484.1 10038.1 3531.5 2.84 6300.7 6784.8 3253.3
9.92 6512.0 -505.0 10064.4 3552.4 2.83 6303.4 6808.4 3256.0
10.17 6509.1 -530.7 10087.2 3578.1 2.82 6302.0 6832.6 3254.6
10.43 6518.7 -550.5 10116.6 3597.9 2.81 6306.7 6857.3 3259.3
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P! Q
10.70 6515.6 -588.3 10151.2 3635.7 2.79 6305.2 6893.4 3257.8
10.96 6524.8 -610.9 10183.2 3658.3 2.78 6309.8 6920.7 3262.4
11.22 6507.6 -637.9 10192.9 3685.3 2.77 6301.2 6939.1 3253.8
11.48 6503.5 -658.8 10209.8 3706.2 2.75 6299.2 6958.0 3251.8
11.74 6523.5 -668.0 10238.9 3715.4 2.76 6309.2 6977.2 3261.8
12.00 6562.0 -691.6 10301.0 3739.0 2.76 6328.4 7020.0 3281.0
12.26 6560.5 -705.1 10313.0 3752.5 2.75 6327.7 7032.8 3280.3
12.52 6555.5 -729.8 10332.7 3777.2 2.74 6325.1 7055.0 3277.7
12.79 6555.1 -740.5 10343.0 3787.9 2.73 6324.9 7065.4 3277.5
13.05 6554.7 -756.4 10358.5 3803.8 2.72 6324.7 7081.2 3277.4
13.32 6548.1 -770.3 10365.8 3817.7 2.72 6321.5 7091.8 32741
13.58 6533.4 -788.9 10369.7 3836.3 2.70 6314.1 7103.0 3266.7
13.84 6534.5 -802.2 10384.0 3849.6 2.70 6314.6 7116.8 3267.2
14.10 6536.5 -819.5 10403.5 3866.9 2.69 6315.7 7135.2 3268.3
14.35 6529.2 -837.8 10414.4 3885.2 2.68 6312.0 7149.8 3264.6
14.62 6523.6 -850.1 10421.1 3897.5 2.67 6309.2 7159.3 3261.8
14.87 6544.8 -885.0 10477.3 3932.4 2.66 6319.8 7204.8 3272.4
15.14 6553.5 -894.0 10494.9 3941.4 2.66 6324.1 7218.1 3276.7

Thomas Hill Energy Center — CDT
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-CDT-01/T1 / Stage 3
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Volume Change (mL)
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Volume Change (mL)

Thomas Hill Energy Center — CDT

104287-001
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CONSOLIDATION TEST

Project Thomas Hill Energy Center — CDT Client Haley & Aldrich, Inc.
Location Clifton Hill, Missouri Tested By / Date CMB 10/10/19
Job Number 104287-001 Calculated By / Date CMB 10/24/19
Boring HAB-CDT-04 Checked By / Date Dl 19/24/1%
Sample T1 File 104287-001 HAB-CDT-04 T1 D2435
Depth (ft) 8.0-10.0 Procedure ASTM D2435
Initial Data Final Data
Sample Height | Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 0.995 2.504 0.964 inches Tare No. C-3
Measured Reading 2 0.996 2.501 0.967 inches Tare Weight 2.52
Measured Reading 3 0.997 2.502 0.969 inches Wet Weight 53.74
Measured Reading 4 0.995 2.501 0.971 inches Dry Weight 44.75
Average Reading 0.996 2.502 0.968 inches M.C. % 21.3%
Wet Weight + Ring 305.49 391.13 grams Trimmings #2
Weight of Ring 146.31 Dry Weight 359.81 grams Tare No. C-4
Specific Gravity 2.90 Tare Weight 82.75 grams Tare Weight 2.51
Sample Volume 80.23 76.36 cm® Wet Weight 54.33
Height of Solids 0.559 0.559 inches Dry Weight 45.15
Void Ratio 0.78 0.70 M.C. % 21.5%
Saturation 80.8 100.0 percent Ring Number 411
Weight of Water 28.43 31.832 grams Inundated @ 0.25 tsf
Moisture Content 21.7 24.0 percent Trimming Method Cutting Shoe
Wet Unit Weight 123.9 132.5 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 101.8 106.9 pcf Method Used | CA or B
Notes: The specific gravity is computed assuming saturation at the end of the test. Computed Ht. 0.948 inches
Load 1 Load 2 Load 3 Load 4
Air Press. 1.2 Air Press. 1.9 Air Press. 3.4 Air Press. 6.5
Load, tsf 0.25 Load, tsf 0.5 Load, tsf 1.0 Load, tsf 2.0
Time, min. Def x10-4 |Time, min. Def x10-4 Time, min. Def x10-4 [Time, min. Def x10-4
0.1 70 0.1 122 0.1 166 0.1 249
0.25 92 0.25 124 0.25 170 0.25 254
0.5 95 0.5 124 0.5 173 0.5 257
1 96 1 125 1 175 1 262
2 96 2 126 2 177 2 266
4 96 4 127 4 180 4 271
8 93 8 128 8 182 8 275
15 89 15 128 15 183 15 279
30 82 30 129 30 186 30 284
60 60 129 60 189 60 288
120 120 129 120 191 120 292
240 X 240 240 192 240 295
480 480 i 480 193 480 297
1440 1440 900 195 4300 304
Load 5 Load 6 Load 7 Load 8
Air Press. 12.1 Air Press. 25.2 Air Press. 6.5 Air Press. 12.1
Load, tsf 4.0 Load, tsf 8.0 Load, tsf 2.0 Load, tsf 4.0
Time, min. Def x10-4  |Time, min. Def x10-4 Time, min. Def x10-4 [Time, min. Def x10-4
0.1 400 0.1 620 0.1 758 0.1 693
0.25 412 0.25 630 0.25 152 0.25 695
0.5 419 0.5 639 0.5 748 0.5 696
1 428 1 648 1 744 1 698
2 437 2 660 2 738 2 701
4 447 4 673 4 732 4 703
8 456 8 691 8 725 8 704
15 467 15 709 15 718 15 706
30 479 30 731 30 707 30 709
60 489 60 751 60 696 60 711
120 497 120 770 120 688 120 712
240 503 240 782 240 682 240 714
480 507 480 790 480 679 480 75
1440 513 1440 799 1440 676 1440 716

Shannon & Wilson, Inc. 2043 Westport Center Dr. St. Louis, Mo. 63146 Form Date: Pre-2001

R

evision Date: 02/20/14



CONSOLIDATION TEST

Project Thomas Hill Energy Center — CDT Client Haley & Aldrich, Inc.
Location Clifton Hill, Missouri Tested By / Date CMB 10/10/19
Job Number 104287-001 Calculated By / Date CMB 10/24/19
Boring HAB-CDT-04 Checked By / Date DM 10/24/19
Sample T1 File 104287-001 HAB-CDT-04 T1 D2435
Depth (ft) 8.0-10.0 Procedure ASTM D2435
Initial Data Final Data
Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 0.995 2.504 0.964 inches Tare No. C-3
Measured Reading 2 0.996 2.501 0.967 inches Tare Weight 2.52
Measured Reading 3 0.997 2.502 0.969 inches Wet Weight 53.74
Measured Reading 4 0.995 2.501 0.971 inches Dry Weight 44,75
Average Reading 0.996 2.502 0.968 inches M.C. % 21.3%
Wet Weight + Ring 305.49 391.13 grams Trimmings #2
Weight of Ring 146.31 Dry Weight 359.81 grams Tare No. C-4
Specific Gravity 2.90 Tare Weight 82.75 grams Tare Weight 2.51
Sample Volume 80.23 76.36 cm® Wet Weight 54.33
Height of Solids 0.559 0.559 inches Dry Weight 4515
Void Ratio 0.78 0.70 M.C. % 21.5%
Saturation 80.8 100.0 percent Ring Number 411
Weight of Water 28.43 31.32 grams Inundated @ 0.25 tsf
Moisture Content 21.7 24.0 percent Trimming Method Cutting Shoe
Wet Unit Weight 123.9 132.5 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 101.8 106.9 pcf Method Used | C&or B |
Load 9 Load 10 Load 11
Air Press. 25.2 Air Press. 50.2 Air Press. 1.2
Load, tsf 8.0 Load, tsf 16.0 Load, tsf 0.25
Time, min. Def x10-4 |Time, min. Def x10-4 Time, min. Def x10-4
0.1 752 0.1 892 0.1 1007
0.25 758 0.25 902 0.25 986
0.5 761 0.5 909 0.5 974
1 766 1 919 1 960
2 771 2 930 2 944
4 776 4 944 4 927
8 783 8 964 8 904
15 790 15 986 15 878
30 798 30 1017 30 840
60 805 60 1052 60 790
120 810 120 1083 120 729
240 815 240 1102 240 662
480 817 480 1113 480 599
4350 829 1440 1127 1440 551

Shannon & Wilson, Inc. 2043 Westport Center Dr. St. Louis, Mo. 63146 Form Date: Pre-2001

Revision Date: 02/20/14



CONSOLIDATION TEST

Project Thomas Hill Energy Center — CDT Client Haley & Aldrich, Inc.
Location Clifton Hill, Missouri Tested By / Date CMB 10/10/19
Job Number 104287-001 Calculated By / Date CMB 10/24/19
Boring HAB-CDT-04 Checked By / Date VPN 10/24/11
Sample T1 File 104287-001 HAB-CDT-04 T1 D2435
Depth (ft) 8.0-10.0 Procedure ASTM D2435
Initial Data Final Data

Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 0.995 2.504 0.964 inches Tare No. C-3
Measured Reading 2 0.996 2.501 0.967 inches Tare Weight 2.52
Measured Reading 3 0.997 2.502 0.969 inches Wet Weight 53.74
Measured Reading 4 0.995 2.501 0.971 inches Dry Weight 44.75
Average Reading 0.996 2.502 0.968 inches M.C. % 21.3%
Wet Weight + Ring 305.49 391.13 grams Trimmings #2
Weight of Ring 146.31 Dry Weight 359.81 grams Tare No. C-4
Specific Gravity 2.90 Tare Weight 82.75 grams Tare Weight 2.51
Sample Volume 80.23 76.36 cm’ Wet Weight 54.33
Height of Solids 0.559 0.559 inches Dry Weight 45.15
Void Ratio 0.78 0.70 M.C. % 21.5%
Saturation 80.8 100.0 percent Ring Number 411
Weight of Water 28.43 31.32 grams Inundated @ 0.25 tsf
Moisture Content 21.7 24.0 percent Trimming Method Cutting Shoe
Wet Unit Weight 123.9 132.5 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 101.8 106.9 pcf Method Used | CAor B

CALIBRATION OF CONSOLIDATION DEFORMATION
Procedure SWCP-15 (Reference ASTM D2435 AASHTO T216)

Equipment Calibrated:|Consolidation Deformation Date Calibrated:[10/23/19
Reason for Calibration:|Test Completion Next Calibration Due:|Next Test
Equipment Used:|Consolidation Appartus Calibrated By:|CMB
Steel Calibration Disk Checked By:[CMB
Machine Number: 411
Load Machine Def Correction U-100 Corr. U-100 |Compression,
tsf x 10 Factor x 107 x 107 x 107 Percent Cy Void Ratio
0.01 0 0 0 0 0.00% 0 0.78
0.25 19 0 96.0 77 0.77% 2.1E+00 0.77
0.5 36 0 124.0 88 0.88% 2.6E+00 0.77
1.0 61 0 173.0 112 1.12% 2.6E+00 0.76
2.0 82 0 292.0 210 2.10% 1.6E-01 0.74
4.0 104 0 498.0 394 3.94% 1.2E-01 0.71
8.0 131 0 781.0 650 6.50% 4.7E-02 0.66
2.0 109 18 682.0 555 5.55% NA 0.68
4.0 117 18 703.0 568 5.68% NA 0.68
8.0 131 18 812.0 663 6.63% NA 0.66
16.0 151 0 1099.0 948 9.48% 2.5E-02 0.61
0.25 71 28 599.0 500 5.00% NA 0.69

Shannon & Wilson, Inc. 2043 Westport Center Dr. St. Louis, Mo. 63146 Form Date: Pre-2001 Revision Date: 02/20/14
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Deflection x 10 inches
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Deflection x 104 inches
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Deflection x 104 inches

Thomas Hill Energy Center — CDT

104287-001

HAB-CDT-04 T
Load 3 1.0 tsf
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Deflection x 104 inches

Thomas Hill Energy Center — CDT
104287-001

HAB-CDT-04 T1
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Deflection x 10 inches
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Deflection x 104 inches

615

Thomas Hill Energy Center — CDT

104287-001

HAB-CDT-04 T1
Load 6 8.0 tsf
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Deflection x 104 inches
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Deflection x 10 inches
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Deflection x 104 inches

Thomas Hill Energy Center — CDT
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Deflection x 104 inches
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Deflection x 104 inches

1025
1000
975
950
925
900
875
850
825
800
775
750
725
700
675
650
625
600
575
550

Thomas Hill Energy Center — CDT

104287-001

HAB-CDT-04 T
Load 11  0.25tsf

&
=i
=
\\\\
D
\\\

0.1 10 100 00 10000
Up= e Log of Time (minutes)

Ugp= —

U0 =S OIC’

fon =

o =[] SHANONGWILSON. NG

GEOTECHNICAL AND ENVIRONMENTAL CONSULTANTS



CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST

WITH PORE PRESSURE MEASUREMENT
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
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NOTES:

1. Mohr's circles in this plot are based upon the maximum principal stress difference

observed during loading.

2. Strength parameters determined by Shannon & Wilson. Engineer-of-Record should

evaluate cohesion and friction commensurate with project conditions.

Sample |[Strain (%) c= 580 psf Thomas Hill Energy Center — CDT
Stage 1 1.9 = 12.8 deg Clifton Hill, Missouri

Stage 2 1.4 c'= 520 psf Mohr's Circle Plots

Stage 3 3.5 ‘= 16.7 deg HAB-CDT-04 / T1

October 2019

104287-001

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

Picture of Failure

See Stage 3

SUMMARY OF TEST DATA
Project Thomas Hill Energy Center — CDT
Location Clifton Hill, Missouri Client Haley & Aldrich, Inc.
Job No. 104287-001 Tested by CMB Oct-19
Boring HAB-CDT-04 Calculated by CMB Oct-19
Sample T1 Specimen Number Stage 1 Checked by D P N /30774
Depth (ft) 8.0-10.0 Undisturbed/Remold Undisturbed [File 104287-001 HAB-CDT-04 T1 ASTM D476
Description Gray and brown, Sandy Lean Clay (CL). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.986 5.983 5.847 Pressure Conditions
Diameter (in) 2.859 2.852 Cell Pressure (psi) 106.5
Volume (in®) 38.429 38.230 Pore Pressure (psi) 99.9
Height/Diameter ratio 2.094 2.098 Effective Confining Pressure (psi) 6.6
Weight (g) 1319.85 1320.79 1320.79 B-value 98.00
Water Content (%) 19.17 19.25 19.25
Bulk Unit Weight (pcf) 130.8 130.9 131.6 Consolidation Phase
Dry Unit Weight (pcf) 109.8 109.8 110.4 Change in Volume (in®) 0.198
Cross-Sectional Area* (in“) 6.420 6.390 Tso (Min) 14.2
% Saturation - Wet Method 98.19 100.13 100.13
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in/min) 0.00166
Void Ratio 0.523 0.515 0.515
Trimmings
Tare ID TX-1
Mass wet soil + tare (g) 57.59
Mass dry soil + tare (g) 48.73
Mass tare (g) 2.50
*Cross-Sectional Area determined using ASTM D4767 Method A
Additional Testing
Liquid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 2040.7
Peak P' (psf) 1642.1
Peak Q (psf) 1091.2
Strain at Peak (%) 1.9
03 (psf) 550.9
04 (psf) 2733.3
05 (psf) 949.5
0’4 (psf) 3131.9

Thomas Hill Energy Center — CDT
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-CDT-04 / T1 / Stage 1

October 2019 104287-001

SHANNON & WILSON, INC.

and

Page 1




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P Q

0.00 0.0 0.0 949.5 949.5 1.00 949.5 949.5 0.0

0.02 229.4 85.6 1093.3 863.9 1.27 1064.2 978.6 114.7
0.05 382.2 143.4 1188.3 806.0 1.47 1140.6 997.2 191.1
0.07 519.0 177.9 1290.6 771.6 1.67 1209.0 1031.1 259.5
0.10 639.5 197.2 1391.7 752.3 1.85 1269.2 1072.0 319.7
0.12 743.3 232.7 1460.1 716.8 2.04 1321.1 1088.5 371.7
0.14 832.6 261.4 1520.7 688.0 2.21 1365.8 1104.4 416.3
0.16 904.4 276.3 1577.6 673.2 2.34 1401.7 1125.4 452.2
0.19 971.9 299.0 1622.4 650.5 2.49 1435.4 1136.5 486.0
0.21 1032.8 291.1 1691.3 658.4 2.57 1465.9 1174.9 516.4
0.24 1085.4 308.9 1725.9 640.6 2.69 1492.2 1183.3 542.7
0.26 1130.0 323.3 1756.2 626.2 2.80 1514.5 1191.2 565.0
0.29 1171.9 334.5 1786.9 615.0 2.91 1535.4 1201.0 586.0
0.31 1210.8 3451 1815.2 604.4 3.00 1554.9 1209.8 605.4
0.33 1242.4 353.8 1838.1 595.7 3.09 1570.7 1216.9 621.2
0.36 1272.3 3431 1878.7 606.4 3.10 1585.6 1242.6 636.1
0.39 1303.7 356.0 1897.2 593.5 3.20 1601.3 1245.3 651.8
0.41 1331.2 335.5 1945.2 614.0 3.17 1615.1 1279.6 665.6
0.43 1355.4 340.4 1964.5 609.1 3.23 1627.2 1286.8 677.7
0.45 1383.2 352.9 1979.8 596.5 3.32 1641.1 1288.2 691.6
0.49 1407.0 364.7 1991.7 584.7 3.41 1653.0 1288.2 703.5
0.51 1428.4 375.7 2002.1 573.8 3.49 1663.7 1287.9 714.2
0.53 1448.7 374.2 2023.9 575.2 3.52 1673.8 1299.6 7243
0.56 1469.1 385.1 2033.5 564.4 3.60 1684.0 1298.9 734.5
0.58 1489.0 383.5 2054.9 566.0 3.63 1694.0 1310.5 744.5
0.60 1510.8 358.3 2101.9 591.2 3.56 1704.9 1346.6 755.4
0.63 1527.8 365.4 2111.9 584.1 3.62 1713.4 1348.0 763.9
0.65 1545.9 376.0 2119.4 573.5 3.70 1722.4 1346.5 773.0
0.67 1562.6 384.8 2127.2 564.6 3.77 1730.8 1345.9 781.3
0.70 1584.5 391.8 2142.3 557.7 3.84 1741.7 1350.0 792.3
0.72 1602.2 398.1 2153.6 551.4 3.91 1750.6 1352.5 801.1

0.75 1622.6 403.2 2168.9 546.2 3.97 1760.8 1357.6 811.3
0.77 1640.8 403.6 2186.7 545.9 4.01 1769.9 1366.3 820.4
0.79 1654.8 375.0 2229.2 574.4 3.88 1776.9 1401.8 827.4
0.82 1671.8 380.3 2241.0 569.2 3.94 1785.4 1405.1 835.9
0.85 1688.5 386.5 2251.4 563.0 4.00 1793.7 1407.2 844.2
0.86 1700.0 391.8 2257.6 557.6 4.05 1799.5 1407.6 850.0
0.90 1716.3 398.1 2267.7 551.4 411 1807.6 1409.6 858.2
0.92 1734.6 404.3 2279.7 545.1 418 1816.8 1412.4 867.3
0.94 1748.7 410.5 2287.7 539.0 4.24 1823.8 1413.3 874.4
0.97 1764.7 410.2 2303.9 539.3 4.27 1831.8 1421.6 882.3
1.07 1824.7 426.3 2347.9 523.2 4.49 1861.8 1435.6 912.3
1.16 1878.5 4235 2404.5 526.0 4.57 1888.8 1465.3 939.3
1.26 1932.0 409.7 2471.8 539.8 4.58 1915.5 1505.8 966.0
1.36 1978.7 405.5 2522.7 544.0 4.64 1938.8 1533.4 989.4
1.46 2024.6 409.2 2564.9 540.3 4.75 1961.8 1552.6 1012.3
1.57 2068.5 418.0 2600.0 531.5 4.89 1983.7 1565.7 1034.3
1.67 2104.5 397.9 2656.1 551.6 4.82 2001.7 1603.8 1052.2
1.77 2145.8 387.9 2707.4 561.6 4.82 2022.4 1634.5 1072.9
1.86 2182.4 398.6 2733.3 550.9 4.96 2040.7 1642.1 1091.2
1.97 2214.6 389.9 2774.2 559.6 4.96 2056.8 1666.9 1107.3

Thomas Hill Energy Center — CDT
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-CDT-04 / T1/ Stage 1

October 2019

104287-001

SHANNON & WILSON, INC.

and
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q
2.07 2249.9 370.2 2829.2 579.3 4.88 2074.4 1704.2 1125.0
2.16 2282.4 355.9 2875.9 593.6 4.85 2090.7 1734.8 1141.2
2.27 2313.9 357.6 2905.7 591.9 4.91 2106.4 1748.8 1156.9
227 2314.4 356.8 2907.1 592.7 4.90 2106.7 1749.9 1157.2

Thomas Hill Energy Center — CDT
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-CDT-04 / T1 / Stage 1

October 2019

104287-001

SHANNON

and

& WILSON, INC.
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Project Thomas Hill Energy Center — CDT
Location Clifton Hill, Missouri Client Haley & Aldrich, Inc.
Job No. 104287-001 Tested by CMB Oct-19
Boring HAB-CDT-04 Calculated by CMB Oct-19
Sample T1 Specimen Number Stage 2 Checked by DpPrN 10/39779
Depth (ft) 8.0-10.0 Undisturbed/Remold Undisturbed  [File 104287-001 HAB-CDT-04 T1 ASTM D476
Description Gray and brown, Sandy Lean Clay (CL). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.847 5.832 5.696 Pressure Conditions
Diameter (in) 2.885 2.884 Cell Pressure (psi) 111.9
Volume (in%) 38.230 38.098 Pore Pressure (psi) 99.8
Height/Diameter ratio 2.027 2.022 Effective Confining Pressure (psi) 12.0
Weight (g) 1320.79 1318.63 1318.63 B-value 98.00
Water Content (%) 19.25 19.05 19.05
Bulk Unit Weight (pcf) 131.6 131.9 131.9 Consolidation Phase
Dry Unit Weight (pcf) 110.4 110.8 110.8 Change in Volume (in3) 0.132
Cross-Sectional Area* (in”) 6.538 6.532 Tso (Min) 103.3
% Saturation - Wet Method 100.13 100.13 100.13
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in/min) 0.00023
Void Ratio 0.515 0.510 0.510
Tare ID
Mass wet soil + tare (g)
Mass dry soil + tare (g)
Mass tare (g)
*Cross-Sectional Area determined using ASTM D4767 Method A
Additional Testing
Liquid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 2916.1
Peak P' (psf) 2563.5
Peak Q (psf) 1183.0
Strain at Peak (%) 1.4
05 (psf) 1380.6
o7 (psf) 3746.5
03 (pst) 1733.1
04 (pst) 4099.1

Picture of Failure

See Stage 3

Thomas Hill Energy Center — CDT
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-CDT-04 / T1/ Stage 2

October 2019 104287-001

SHANNON & WILSON, INC. Page 1

and




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA
Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q

0.00 0.0 0.0 1733.1 1733.1 1.00 1733.1 1733.1 0.0
0.02 242.7 0.0 1975.8 1733.1 1.14 1854.5 1854.5 121.3
0.03 429.4 20.7 2141.8 1712.4 1.25 1947.8 1927.1 214.7
0.07 595.0 65.2 2262.9 1667.9 1.36 2030.6 1965.4 297.5
0.09 738.2 140.3 2331.1 1592.9 1.46 2102.3 1962.0 369.1
0.11 865.4 156.6 2442.0 1576.6 1.55 2165.8 2009.3 432.7
0.13 983.9 176.7 2540.3 1556.4 1.63 2225.1 2048.4 491.9
0.16 1089.2 196.4 2626.0 1536.8 1.71 2277.8 2081.4 544.6
0.18 1184.6 2231 2694.7 1510.0 1.78 23255 2102.3 592.3
0.21 1278.2 293.6 2717.7 1439.5 1.89 2372.2 2078.6 639.1
0.23 1370.5 285.5 2818.2 1447.6 1.95 2418.4 2132.9 685.3
0.26 1463.1 295.6 2900.6 1437.5 2.02 2464.7 2169.1 731.6
0.28 1554.3 325.0 2962.4 1408.2 2.10 2510.3 2185.3 7771
0.31 1642.1 350.3 3024.9 1382.8 2.19 2554.2 2203.8 821.0
0.33 1721.4 354.7 3099.8 1378.4 2.25 2593.8 2239.1 860.7
0.35 1795.6 357.4 31714 1375.8 2.31 2630.9 2273.6 897.8
0.38 1859.2 383.6 3208.7 1349.5 2.38 2662.7 2279.1 929.6
0.41 1915.1 396.8 3251.4 1336.3 2.43 2690.7 2293.8 957.5
0.43 1965.4 391.8 3306.8 1341.4 2.47 2715.8 2324.1 982.7
0.45 1999.7 390.3 3342.6 1342.9 2.49 2733.0 2342.8 999.9
0.49 2030.1 403.9 3359.3 1329.2 2.53 2748.2 2344.2 1015.0
0.51 2058.7 420.9 3371.0 1312.2 2.57 2762.5 2341.6 1029.4
0.53 2082.7 406.2 3409.7 1326.9 2.57 2774.5 2368.3 1041.4
0.56 2107.0 419.5 3420.7 1313.7 2.60 2786.6 2367.2 1053.5
0.59 2126.4 429.5 3430.0 1303.6 2.63 2796.4 2366.8 1063.2
0.61 21443 430.5 3446.9 1302.7 2.65 2805.3 2374.8 1072.1
0.63 2158.9 394.2 3497.9 1338.9 2.61 2812.6 2418.4 1079.5
0.67 2172.3 411.5 3494.0 1321.7 2.64 2819.3 2407.8 1086.1
0.69 2185.4 413.1 3505.5 1320.1 2.66 2825.8 2412.8 1092.7
0.72 2193.4 406.0 3520.5 13271 2.65 2829.8 2423.8 1096.7
0.74 2203.6 400.6 3536.1 1332.6 2.65 2834.9 24343 1101.8
0.77 2211.9 408.2 3536.8 1324.9 2.67 2839.1 2430.8 1105.9
0.79 2220.4 424 4 35291 1308.7 2.70 2843.3 2418.9 1110.2
0.82 2228.1 401.7 3559.5 1331.4 2.67 2847.2 24454 1114.0
0.84 2237.6 389.8 3580.9 1343.3 2.67 2851.9 2462.1 1118.8
0.87 2247.3 409.0 3571.4 13241 2.70 2856.8 2447.8 1123.6
0.89 2254.7 412.3 3575.5 1320.8 2.71 2860.5 2448.2 1127.3
0.92 2254.5 384.2 3603.4 1348.9 2.67 2860.4 2476.2 1127.3
0.95 2265.9 383.6 3615.4 1349.5 2.68 2866.1 2482.5 1132.9
0.97 2272.8 406.1 3599.8 1327.0 2.71 2869.5 2463.4 1136.4
0.99 2280.5 380.2 3633.5 1353.0 2.69 2873.4 2493.2 1140.2
1.11 2307.1 365.5 3674.7 1367.7 2.69 2886.7 2521.2 1153.5
1.20 2328.5 350.6 3711.0 1382.5 2.68 2897.4 2546.7 1164.2
1.32 2345.1 349.8 3728.5 1383.4 2.70 2905.7 2555.9 1172.6
1.41 2365.9 352.6 3746.5 1380.6 2.71 2916.1 2563.5 1183.0
1.51 2381.8 339.2 3775.8 1394.0 2.71 2924.0 2584.9 1190.9
1.61 2399.4 319.5 3813.0 1413.7 2.70 2932.8 2613.4 1199.7
1.71 2409.3 304.1 3838.4 1429.1 2.69 2937.8 2633.7 1204.6
1.82 2422 .4 287.7 3867.8 1445.4 2.68 2944 .4 2656.6 1211.2
1.92 2438.4 275.4 3896.1 1457.7 2.67 2952.4 2676.9 1219.2
2.02 2450.3 255.6 3927.9 1477.6 2.66 2958.3 2702.7 1225.2

Thomas Hill Energy Center — CDT
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-CDT-04 / T1 / Stage 2

October 2019
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q
213 2461.0 253.5 3940.6 1479.7 2.66 2963.6 2710.2 1230.5
2.23 2473.8 239.4 3967.5 1493.7 2.66 2970.0 2730.6 1236.9
2.33 2480.3 2334 3980.1 1499.8 2.65 2973.3 2739.9 1240.2

Thomas Hill Energy Center — CDT
Clifton Hill, Missouri

CU TRIAXIAL TEST RESULTS
HAB-CDT-04 / T1 / Stage 2

October 2019
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Project Thomas Hill Energy Center — CDT
Location Clifton Hill, Missouri Client Haley & Aldrich, Inc.
Job No. 104287-001 Tested by CMB Oct-19
Boring HAB-CDT-04 Calculated by CMB Oct-19
Sample T1 Specimen Number Stage 3 Checked by Noan w0/3°/79
Depth (ft) 8.0-10.0 Undisturbed/Remold Undisturbed [File 104287-001 HAB-CDT-04 T1 ASTM D476
Description Gray and brown, Sandy Lean Clay (CL). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.696 5.683 5.592 Pressure Conditions
Diameter (in) 2.918 2.906 Cell Pressure (psi) 121.3
Volume (in®) 38.098 37.699 Pore Pressure (psi) 99.9
Height/Diameter ratio 1.952 1.956 Effective Confining Pressure (psi) 21.4
Weight (g) 1318.63 1312.08 1312.08 B-value 98.00
Water Content (%) 19.05 18.46 18.46
Bulk Unit Weight (pcf) 131.9 132.6 132.6 Consolidation Phase
Dry Unit Weight (pcf) 110.8 111.9 111.9 Change in Volume (in3) 0.400
Cross-Sectional Area* (in%) 6.688 6.633 Tso (min) 359.0
% Saturation - Wet Method 100.13 100.14 100.14
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in/min) 0.00008
Void Ratio 0.510 0.494 0.494
Entire Sample
Tare ID 24
Mass wet soil + tare (g) 1502.91
Mass dry soil + tare (g) 1272.50
Mass tare (g) 166.93
*Cross-Sectional Area determined using ASTM D4767 Method A
Additional Testing
Liquid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 4685.4
Peak P' (psf) 3918.9
Peak Q (psf) 1606.1
Strain at Peak (%) 3.5
03 (psf) 2312.8
04" (psf) 5525.0
073 (psi) 3079.4
04 (psf) 6291.5

Picture of Failure
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA
Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q

0.00 0.0 0.0 3079.4 3079.4 1.00 3079.4 3079.4 0.0

0.01 268.7 929 3255.1 2986.4 1.09 3213.7 3120.8 134.3
0.03 498.9 193.3 3384.9 2886.0 1.17 3328.8 3135.5 249.5
0.06 689.7 263.9 3505.2 2815.5 1.24 34242 3160.3 344.9
0.08 857.9 292.8 3644.5 2786.5 1.31 3508.3 3215.5 429.0
0.10 1011.3 363.9 3726.8 2715.4 1.37 3585.0 32211 505.7
0.13 1156.7 430.2 3805.8 2649.1 1.44 3657.7 3227.5 578.3
0.15 1294.3 473.7 3899.9 2605.7 1.50 3726.5 3252.8 647.1

0.17 1433.9 500.0 4013.2 2579.3 1.56 3796.3 3296.3 716.9
0.21 1563.9 542.4 4100.9 2537.0 1.62 3861.3 3318.9 782.0
0.23 1684.1 570.0 4193.4 2509.3 1.67 3921.4 3351.4 842.0
0.25 1802.3 581.9 4299.7 2497.4 1.72 3980.5 3398.6 901.1

0.28 1913.9 595.0 4398.3 2484.4 177 4036.3 3441.3 956.9
0.31 2019.6 644.2 44547 24351 1.83 4089.1 34449 1009.8
0.34 2119.3 652.4 4546.3 2427.0 1.87 4139.0 3486.6 1059.6
0.36 2210.2 662.3 4627.2 2417.0 1.91 4184.4 3522.1 1105.1
0.39 2291.2 679.4 4691.2 2400.0 1.95 4225.0 3545.6 1145.6
0.42 2368.6 720.6 4727.3 2358.7 2.00 4263.6 3543.0 1184.3
0.44 2435.4 711.0 4803.7 2368.3 2.03 4297 1 3586.0 1217.7
0.46 2499.3 714.2 4864.5 2365.2 2.06 4329.0 3614.8 1249.6
0.49 2556.1 730.9 4904.6 2348.4 2.09 4357.4 3626.5 12781
0.51 2605.4 766.3 4918.5 23131 2.13 4382.0 3615.8 1302.7
0.54 2647.9 758.8 4968.4 2320.5 2.14 4403.3 3644.4 1323.9
0.57 2687.0 756.2 5010.2 2323.2 2.16 44229 3666.7 1343.5
0.59 2722.0 778.4 5022.9 2300.9 2.18 4440.4 3661.9 1361.0
0.62 2749.7 771.3 5057.8 2308.1 2.19 44542 3683.0 1374.9
0.64 2776.0 7784 5077.0 2301.0 2.21 4467 .4 3689.0 1388.0
0.66 2800.7 787.2 5092.8 2292.1 2.22 4479.7 3692.5 1400.3
0.69 2817.8 796.6 5100.6 2282.8 2.23 4488.2 3691.7 1408.9
0.72 2832.8 772.4 5139.7 2306.9 2.23 44957 3723.3 1416.4
0.75 2849.9 781.6 5147.6 2297.7 2.24 4504.3 3722.7 1424.9
0.78 2862.5 794.4 5147.5 2285.0 2.25 4510.6 3716.2 1431.3
0.80 2870.4 794.3 5155.4 2285.0 2.26 45145 3720.2 1435.2
0.83 2886.6 765.4 5200.5 2313.9 2.25 4522.6 3757.2 1443.3
0.85 2894.1 774.0 5199.4 2305.3 2.26 4526.4 3752.4 1447.0
0.88 2902.6 777.6 5204.4 2301.8 2.26 4530.7 3753.1 1451.3
0.91 2912.6 783.1 5208.9 2296.3 2.27 4535.7 3752.6 1456.3
0.94 2923.8 792.7 5210.5 2286.6 2.28 4541.3 3748.6 1461.9
0.96 2931.5 796.2 5214.6 2283.1 2.28 45451 3748.9 1465.7
0.98 2935.3 761.5 5253.1 2317.9 2.27 4547.0 3785.5 1467.6
1.01 2942.6 777.0 5245.0 2302.3 2.28 4550.7 3773.6 1471.3
1.11 2967.8 781.8 5265.4 2297.6 2.29 4563.2 3781.5 1483.9
1.21 2986.7 589.6 5476.4 2489.7 2.20 4572.7 3983.1 1493.3
1.32 3006.4 577.2 5508.5 2502.1 2.20 4582.5 4005.3 1503.2
1.43 3007.1 877.9 5208.6 2201.4 2.37 4582.9 3705.0 1503.6
1.45 3026.3 879.2 5226.5 2200.1 2.38 4592.5 3713.3 1513.2
1.48 3036.1 876.8 5238.7 2202.6 2.38 4597.4 3720.6 1518.1
1.51 3042.7 873.1 5248.9 2206.2 2.38 4600.7 3727.6 1521.3
1.53 3044.4 870.5 5253.3 2208.9 2.38 4601.6 3731.1 1522.2
1.56 3047.8 869.9 5257.2 2209.4 2.38 4603.3 3733.3 1523.9
1.58 3051.0 859.3 5271.1 2220.1 2:37 4604.9 3745.6 1525.5
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P' Q
1.61 3053.1 860.9 5271.5 2218.4 2.38 4605.9 3745.0 1526.5
1.63 3052.7 859.9 5272.1 2219.5 2.38 4605.7 3745.8 1526.3
1.66 3059.6 847.0 5291.9 2232.3 2.37 4609.1 3762.1 1529.8
1.69 3059.5 852.5 5286.3 2226.8 2.37 4609.1 3756.6 1529.8
1.71 3060.6 811.6 5328.4 2267.8 2.35 4609.7 3798.1 1530.3
1.74 3065.0 826.0 5318.3 2253.4 2.36 4611.8 3785.9 1532.5
1.76 3065.8 846.9 5298.3 2232.5 2.37 4612.3 3765.4 1532.9
1.79 3070.8 845.2 5305.0 2234.2 2.37 4614.8 3769.6 1535.4
1.82 3073.9 845.8 5307.5 2233.6 2.38 4616.3 3770.5 1536.9
1.84 3073.7 835.4 5317.6 2243.9 2.37 4616.2 3780.8 1536.8
1.86 3076.5 812.2 5343.6 2267.1 2.36 4617.6 3805.4 1538.3
1.89 3079.4 818.1 5340.6 2261.2 2.36 4619.1 3800.9 1539.7
1.92 3080.2 818.3 5341.3 2261.0 2.36 4619.5 3801.2 1540.1
1.95 3080.5 817.2 5342.6 2262.1 2.36 4619.6 3802.4 1540.2
1.97 3082.2 817.8 5343.7 2261.5 2.36 4620.5 3802.6 1541.1
2.00 3090.4 819.0 5350.8 2260.4 2.37 4624.5 3805.6 1545.2
2.03 3087.9 819.4 5347.9 2260.0 2.37 4623.3 3804.0 1544.0
2.06 3089.8 820.6 5348.6 2258.8 2.37 4624.3 3803.7 1544.9
2.08 3096.9 824.3 5352.0 2255.1 2.37 4627.8 3803.6 1548.5
2.10 3099.8 844.9 5334.3 2234.5 2.39 4629.2 3784.4 1549.9
2.14 3101.1 835.4 5345.0 2243.9 2.38 4629.9 3794.5 1550.5
2.16 3104.5 829.8 5354.1 2249.6 2.38 4631.6 3801.8 1552.2
2.18 3107.2 831.7 5354.9 2247.6 2.38 4633.0 3801.3 1553.6
2.20 3108.6 820.6 5367.4 2258.8 2.38 4633.7 3813.1 1554.3
2.23 3110.0 810.9 5378.4 2268.4 2.37 4634.4 3823.4 1555.0
2.26 3110.5 803.4 5386.5 2276.0 2.37 4634.6 3831.2 1555.3
2.28 3115.8 803.2 5391.9 2276.2 2.37 4637.2 3834.0 1557.9
2.30 3117.7 804.4 5392.7 2274.9 2.37 4638.2 3833.8 1558.9
2.33 3121.8 806.3 5394.9 2273.1 2.37 4640.3 3834.0 1560.9
2.36 3125.7 806.7 5398.3 2272.6 2.38 4642.2 3835.5 1562.9
2.39 3126.8 807.7 5398.5 2271.7 2.38 4642.8 3835.1 1563.4
2.50 3133.2 820.4 5392.2 2259.0 2.39 4646.0 3825.6 1566.6
2.60 3140.9 808.9 5411.3 2270.4 2.38 4649.8 3840.9 1570.4
2.71 3149.9 791.1 5438.1 2288.3 2.38 4654.3 3863.2 1574.9
2.81 3159.2 792.7 5445.9 2286.7 2.38 4658.9 3866.3 1579.6
2.91 3164.1 763.8 5479.7 2315.5 2.37 4661.4 3897.6 1582.1
3.02 3173.6 764.8 5488.1 2314.5 2.37 4666.2 3901.3 1586.8
3.12 3181.4 764.8 5496.0 2314.6 2.37 4670.1 3905.3 1590.7
3.23 3188.1 781.4 5486.1 2298.0 2.39 4673.4 3892.0 1594.0
3.33 3194.2 760.8 5512.8 2318.6 2.38 4676.5 3915.7 1597.1
3.44 3204.7 768.8 5515.2 2310.5 2.39 4681.7 3912.9 1602.3
3.54 3212.2 766.5 5525.0 2312.8 2.39 4685.4 3918.9 1606.1
3.64 3215.3 739.8 5554.9 2339.6 2.37 4687.0 3947.2 1607.7
3.75 3222.1 748.6 5552.8 2330.7 2.38 4690.4 3941.8 1611.0
3.86 3231.8 748.7 5562.4 2330.6 2.39 4695.3 3946.5 1615.9
3.96 3235.9 730.5 5584.8 2348.9 2.38 4697.3 3966.8 1617.9
4.06 3239.8 708.8 5610.3 2370.5 2.37 4699.3 3990.4 1619.9
4.16 3243.6 719.1 5603.8 2360.3 2.37 4701.1 3982.0 1621.8
4.27 3246.9 710.7 5615.6 2368.7 2.37 4702.8 3992.1 1623.5
4.38 3246.8 708.7 5617.4 2370.6 2.37 4702.7 3994.0 1623.4
4.48 3256.9 689.1 5647.1 2390.3 2.36 4707.8 4018.7 1628.4
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio P P Q
4.58 3261.4 693.8 5647.0 2385.6 2.37 4710.1 4016.3 1630.7
4.68 3266.6 694.2 5651.7 2385.1 2.37 4712.7 4018.4 1633.3
4.79 3270.5 680.4 5669.5 2399.0 2.36 4714.6 4034.2 1635.2
4.86 3269.2 667.9 5680.7 2411.5 2.36 4713.9 4046.1 1634.6
4.86 3281.1 649.7 5710.7 2429.6 2.35 4719.9 4070.2 1640.5
4.96 3283.7 541.1 5822.0 2538.3 2.29 4721.2 4180.1 1641.9
5.08 3283.0 520.3 5842.0 2559.0 2.28 4720.8 4200.5 1641.5
5.18 3281.8 500.9 5860.2 2578.5 2.27 4720.2 4219.4 1640.9
5.28 3282.6 498.0 5864.0 2581.4 2.27 4720.7 4222.7 1641.3
5.39 3283.3 457.2 5905.4 2622.1 2.25 4721.0 4263.7 1641.6
5.49 3279.8 441.0 5918.2 2638.3 2.24 4719.3 4278.2 1639.9
5.60 3278.8 4475 5910.6 2631.8 2.25 4718.8 4271.2 1639.4
5.70 3275.0 415.9 5938.5 2663.4 2.23 4716.9 4300.9 1637.5
5.80 3274.8 408.4 5945.8 2671.0 2.23 4716.8 4308.4 1637.4
5.91 3271.3 418.0 5932.7 2661.4 2.23 4715.0 4297.0 1635.6
6.02 3269.0 398.4 5949.9 2680.9 2.22 4713.9 43154 1634.5
6.13 3266.0 398.2 5947.1 2681.1 2.22 4712.3 43141 1633.0
6.24 3264.7 378.2 5965.9 2701.2 2.21 4711.7 4333.5 1632.4
6.34 3261.3 380.0 5960.6 2699.3 2.21 4710.0 4330.0 1630.6
6.44 32541 357.8 5975.7 2721.6 2.20 4706.4 4348.6 1627.0
6.54 3252.2 353.6 5977.9 2725.8 2.19 4705.4 4351.9 1626.1
6.66 3250.3 338.8 5990.9 2740.6 2.19 4704.5 4365.7 1625.2
6.92 3239.8 290.8 6028.4 2788.6 2.16 4699.3 4408.5 1619.9
7.18 3230.5 288.3 6021.5 2791.0 2.16 4694.6 4406.3 1615.3
7.46 3223.0 292.6 6009.8 2786.8 2.16 4690.8 4398.3 1611.5
7.71 3213.9 279.1 6014.2 2800.3 2.15 4686.3 4407.2 1607.0
7.98 3220.3 251.0 6048.6 2828.3 2.14 4689.5 4438.5 1610.1
8.24 3231.9 222.0 6089.2 2857.3 2.13 4695.3 4473.3 1615.9
8.50 3224.4 203.4 6100.4 2876.0 212 4691.5 4488.2 1612.2
8.76 32291 198.5 6109.9 2880.8 212 4693.9 4495.4 1614.5
9.04 3238.8 2491 6069.0 2830.2 2.14 4698.7 4449.6 1619.4
9.30 3238.3 160.1 6157.6 2919.3 2.1 4698.5 4538.5 1619.2
9.56 3250.3 143.7 6186.0 2935.6 2.1 4704.5 4560.8 1625.2
9.82 3257.4 125.3 6211.5 29541 2.10 4708.1 4582.8 1628.7
10.07 3265.7 129.1 6216.0 2950.3 2.1 4712.2 4583.1 1632.9
10.33 3261.5 179.5 6161.4 2899.9 2.12 4710.1 4530.6 1630.8
10.59 3283.7 164.1 6199.0 2915.3 2.13 4721.2 4557.1 1641.9
10.84 3265.7 131.7 6213.4 2947.7 2.1 4712.2 4580.5 1632.8
11.10 3231.7 99.4 6211.6 2979.9 2.08 4695.2 4595.8 1615.8
11.35 3207.4 75.4 6211.3 3004.0 2.07 4683.0 4607.6 1603.7
11.61 3193.8 59.4 6213.7 3019.9 2.06 4676.3 4616.8 1596.9
11.86 3180.7 49.3 6210.8 3030.0 2.05 4669.7 4620.4 1590.4
12.12 3172.2 43.8 6207.8 3035.6 2.04 4665.4 4621.7 1586.1
12.37 3165.4 32.6 6212.1 3046.8 2.04 4662.0 4629.4 1582.7
12.63 3155.6 22.0 6213.0 3057.4 2.03 4657.2 4635.2 1577.8
12.88 3147.3 14.1 6212.6 3065.3 2.03 4653.0 4638.9 1573.7
13.14 3140.1 9.5 6210.0 3069.9 2.02 4649.4 4639.9 1570.0
13.39 3131.7 3.8 6207.3 3075.5 2.02 4645.2 4641.4 1565.9
13.65 3122.6 -4.8 6206.8 3084.1 2.01 4640.7 4645.4 1561.3
13.90 3116.3 -10.1 6205.8 3089.5 2.01 4637.5 4647.6 1558.2
14.16 3107.9 -12.7 6199.9 3092.0 2.01 4633.3 4646.0 1554.0
14.41 3101.5 -16.5 6197.3 3095.8 2.00 4630.1 4646.6 1550.8
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PROJECT Thomas Hill Energy Center — CDT DATE

10/10/19

JOB NO. 104287-001 SHEET NO.

CLIENT NAME __Haley & Aldrich, Inc.

1

CLASSIFICATION OF UNDISTURBED SAMPLE

SAMPLE NO. T-1

Sampling Method Push

BORING NO. HAB-CDT-01
TESTED BY CMB
CHECKED BY CMB

DEPTH (ft) 8-10

Type of Sample Shelby Tube Inch 3"
Brass o
DEPTH NAT. W.C. TYPE OF
FT. Strength info.|  W.C. TEST CLASSIFICATION
—] 19 INCH RECOVERY
80 Sample Fair Poor Disturbed
] PP = 2.0 tsf TT-1 NN MC ~ ~ | Stiff to very stiff, brown, Sandy Lean
] | |Clay (CL); moist; 1% fine, subrounded gravel;
| 1 [29% fine to coarse, subrounded sand; 70%
| 1 |[medium dry strength, no dilatancy, medium
_ 1 SAVED [plasticity.
8.5
— -+ CONSOLIDATION  [1-
9_0 1 L
— —_— CU -
] T Atterberg
] 1 Hydrometer |
9.5] | ——T
] PP=375tsf| TT-2 [::] mC [+
10.0| 1 |

Procedure: ASTM D 2488

NOTE: Soil description is based on visual-manual procedure. This description is not

meant for engineering purposes requiring precise classification of soils.

Can/Tare No. TT-1 TT-2
WET + TARE| 84.51 88.89
DRY + TARE 69.04 75.67
TARE 2.52 2.50
% WATER 23.3 18.1

All sample percentages for cobbles and boulders are by volume.

REMARKS:

Shannon & Wilson, Inc.
2043 Westport Center Drive
St. Louis, MO 63146




PROJECT Thomas Hill Energy Center — CDT DATE 10/10/19  BORING NO. HAB-CDT-04

JOB NO. 104287-001 SHEET NO. 1 TESTED BY CMB

CLIENT NAME __Haley & Aldrich, Inc. CHECKED BY CMB

CLASSIFICATION OF UNDISTURBED SAMPLE

SAMPLE NO. T-1 DEPTH (ft) 8-10

Sampling Method Push

Type of Sample Shelby Tube Inch 3"
Brass o

CLASSIFICATION

DEPTH NAT. W.C. TYPE OF
FT. Strength info.|  W.C. TEST

] 13 INCH RECOVERY
80 Sample: GoodPoor Disturbed

PP = 2.0 tsf TT-3 <<y mMc |s

7

Stiff to very stiff, gray and brown, Sandy Lean

] aE |Clay (CL); moist; 39% fine to coarse,

] | ...S.fA.‘.\./EP... subrounded sand; 61% medium dry strength,
Ino dilatancy, medium plasticity.

] 1T CONSOLIDATION

A

8 - 5 A R R R R R
SRR R R R R R R R

] A4 cu N
Atterberg |
Sieve

RN

A R R R R R

9 O TS GLELLLLCN
R Rt

PP=30tsf [ TT-4 [1] mc [T

9.5
10.0] 1 Bl
Can/Tare No. TT-3 TT-4
Procedure: ASTM D 2488 WET + TARE 61.92 80.43
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 49.73 68.16
meant for engineering purposes requiring precise classification of soils. TARE 2.53 2.51
% WATER 25.8 18.7

All sample percentages for cobbles and boulders are by volume.

REMARKS:

Shannon & Wilson, Inc.
2043 Westport Center Drive
St. Louis, MO 63146
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