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Associated Electric Cooperative, Inc.
2814 South Golden Avenue

P.O. Box 754

Springfield, Missouri 65801-0754

Attention: Blake Pinkerton
Manager, Environmental

Subject: Periodic Safety Factor Assessment
Pond 003
New Madrid Power Plant
Marston, Missouri

Dear Mr. Pinkerton:

Haley & Aldrich, Inc. (Haley & Aldrich) prepared this Report on Periodic Safety Factor Assessment on
behalf of Associated Electric Cooperative, Inc. (AECI). This report includes background information
regarding the project and the results of the periodic safety factor assessment (SFA).

Haley & Aldrich performed this work in accordance with the U.S. Environmental Protection Agency’s
(EPA’s) Hazardous and Solid Waste Management System; Disposal of Coal Combustion Residuals (CCR)
from Electric Utilities, Title 40 Code of Federal Regulations (CFR) Part 257 (CCR Rule), specifically 40 CFR
§257.73(e).

Background

Pond 003 is approximately 0.5 mile southeast of the plant power block, between the Mississippi River
and the U.S. Army Corps of Engineers (USACE) Mississippi River Levee. The perimeter dike has an
approximate crest length of 9,300 feet. The northern portion of the impoundment is incised, and the
western perimeter forms part of the USACE Mississippi River Levee. The constructed portions of the
Pond 003 dike include approximately 5,000 feet along the eastern side, 3,200 feet along the southern
side, and portions of the northern side.

The dike embankment is approximately 10 to 20 feet high. Available records and survey information
indicate that the embankment consists primarily of locally sourced silty clay. Pond 003 has a surface
area of approximately 110 acres and was constructed to store and manage CCR material, coal pile
runoff, and plant process water. Pond 003 is an existing CCR surface impoundment as defined in 40 CFR
§257.53 and meets the size criteria in 40 CFR §257.73(b); therefore, the periodic SFA requirements of 40
CFR §257.73(e) and (f) apply.
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AECI dewatered Pond 003 in preparation for closure. As of the date of this assessment, the water level
within the pond has been lowered to approximately the bottom of impounded CCR material
(approximately elevation [El.] 290 feet). AECI expects to close Pond 003 in the coming years. Appendix A
presents results of the 2026 slope stability evaluation and supporting documentation.

Haley & Aldrich completed the Initial SFA for Pond 003 in October 2016 and the first Periodic SFA in
October 2021. Previous assessments indicated that the calculated factors of safety met the applicable
minimum requirements of 40 CFR §257.73(e)(1). Appendix B contains the 2021 periodic assessment,
which includes the 2016 initial assessment as an appendix.

In accordance with 40 CFR §257.73(f)(3), periodic SFAs must be completed at least once every five years.
This report presents the results of the 2026 Periodic SFA for Pond 003.

To complete this assessment, Haley & Aldrich:

e reviewed existing information and prior analyses to identify appropriate updates to the 2021
Periodic Safety Factor Assessment;

e evaluated current operating conditions, including dewatering of Pond 003;
e performed engineering evaluations related to slope stability and liquefaction; and

e prepared this report presenting the results of the periodic SFA.

Safety Factor Assessment
REVIEW OF EXISTING INFORMATION AND METHODOLOGY

After completion of the 2021 SFA, additional subsurface data were collected in 2023 and 2025. For the
2026 periodic assessment, Haley & Aldrich reviewed the previous analyses and considered data
collected in 2023 and 2025 to identify appropriate updates.

Haley & Aldrich reviewed:
e changes to operating conditions;
e dewatering of Pond 003;
® the planned pond closure;

e surface topography and impoundment geometry;

e subsurface soil and water conditions;

1 Haley & Aldrich, Inc., 2016. Report on Safety Factor Assessment Pond 003 and Pond 004, New Madrid Power
Plant, Marston, Missouri. October.
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* available subsurface exploration and laboratory testing data completed since 2021;
® seismic conditions, including peak ground acceleration and liquefaction potential;
® observations from available inspection and monitoring records; and

e current analytical methods.
RECENT SUBSURFACE DATA

In 2023, a series of cone penetration soundings (CPTs) were performed within Pond 003. Haley & Aldrich
reviewed and used the CPT data to determine stratigraphic profiles and soil engineering properties for
the 2026 SFA. The specific 2023 subsurface data considered include CPTs HAC-18, HAC-19, HAC-20, and
HAC-21 and test borings HAB-21-OWN, HAB-22-OWN, HAB-24-OWN, and HAB-30-OWN. Laboratory
testing was performed on samples collected from the 2023 test borings, including index testing and
measurements of shear strength.

In 2025, test boring HAB-43 was advanced, and laboratory testing was performed on the collected
samples. The laboratory testing included index testing and shear strength measurements. Additionally, a
specialized test was performed to evaluate the shear strength of CCR material under cyclic loading. The
intent of this testing was to determine whether the shear strength of the CCR material will decrease
from cyclic loading.

The 2023 and 2025 subsurface data indicate that the soil engineering properties used in 2021 remain
appropriate for the current assessment. The 2025 cyclic shear strength laboratory data indicate that the
shear strength of the CCR material does not materially decrease after cyclic loading.

Relevant subsurface data collected in 2023 and 2025 are included in Appendix A.
POND 003 DEWATERING

A network of 10 paired observation wells was installed within Pond 003 during January and February
2023. Each location includes one well screened near the base of the impounded CCR material and one
well screened in the underlying uppermost aquifer. Periodic water-level measurements have been
collected since installation of the network to characterize hydraulic conditions within Pond 003.
Measured water levels in the wells screened in CCR material have remained at or below approximately
El. 290 feet, which was used as the modeled water-level elevation for this SFA.

Closure of Pond 003
The Pond 003 closure will include regrading the surface and installing a low-permeability cover system.

The proposed closure condition is designed to prevent infiltration of water into Pond 003. It is expected
that water levels will remain at or below El. 290 feet in the closed condition.
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STABILITY ANALYSES

The 2016 and 2021 assessments identified Cross-Sections D-D’ and E-E’ as the critical sections for Pond
003. The sections were selected based on the embankment geometry, phreatic conditions, subsurface
conditions, surcharge loading, and reinforcing features. The evaluation considered the entire relevant

embankment, including the section associated with the USACE Mississippi River Levee.

Haley & Aldrich’s review indicated that Cross-Sections D-D’ and E-E’ remain appropriate for the 2026
SFA. The slope stability analysis evaluated circular and non-circular failure surfaces when searching for
the critical failure surface. The resulting critical failure surface appears to be nearly circular but was
obtained using the non-circular auto-refine search method.

Model Updates

Several updates were made to the slope stability models to reflect the current state of engineering
practice and evaluate current conditions.

Specific updates to the slope stability models include:
1. using the current version of Rocscience Slide2 (Build 9.044; build date of July 21, 2026);

2. evaluating circular and non-circular failure surfaces using recognized and generally accepted
engineering practices;

3. using the auto-refine function to evaluate potential failure surfaces;
4. modeling water within Pond 003 at approximately El. 290 feet for pseudostatic analysis;

5. using peak undrained shear strength properties for saturated CCR material in the pseudostatic
condition rather than reducing the shear strength by 20 percent;

6. using recently published seismic ground motion values; and
7. expanding the model search limits.
The impoundment geometry and critical cross-section locations remain consistent with previous

assessments. Previous assessments determined that embankment soils were not susceptible to
liguefaction and recent dewatering activities improve the conditions for potential liquefaction.

Haley & Aldrich evaluated circular and non-circular failure surfaces for the 2026 SFA. Table 1 presents
the lowest calculated factor of safety from the circular and non-circular analyses for each evaluated
condition.

Material Properties

The 2026 analyses used the same material properties for the levee fill, embankment fill, impounded CCR
material, alluvial clay, alluvial sand, and other modeled materials as the 2016 assessment.

"AtbkicH
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The analyses used drained, effective-stress properties for static loading conditions. Based on the results
of laboratory cyclic load testing, the shear strength of saturated impounded CCR material was not
reduced by 20 percent for pseudostatic analyses, as it was in previous assessments. The shear strength
of other saturated cohesive soils (e.g., alluvial deposits and embankment material) was reduced by 20
percent to account for the approximate threshold between small and large strains induced by cyclic
loading.

Seismic Hazard

The 2021 SFA relied on a site-specific seismic response analysis prepared by Childs Engineering (Childs,
2020).2 Childs used ground motions published by U.S. Geological Survey (USGS) in 2014 and Newmark
displacement analysis to develop a pseudostatic coefficient of 0.21 g for a slope displacement of 24
inches.

For the 2026 assessment, Haley & Aldrich updated seismic ground motions using the USGS Hazard
Toolbox.3 Site Class D/E was selected based on site-specific shear wave velocity measurements, and the
Conterminous U.S. 2023.R2 static hazard curve was used to develop the response spectra. The 2023
spectral response is notably higher than the spectral response from the 2014 hazard model used in the
2020 site-specific seismic evaluation by Childs.

Consistent with the 2020 Childs evaluation, Haley & Aldrich performed a Newmark displacement
analysis to evaluate potential displacement of the embankment resulting from the 2,475-year return-
period earthquake. We used the procedure developed by Bray and Macedo (2019)* for estimating
shear-induced seismic slope displacement from shallow crustal earthquakes. The procedure considers
spectral acceleration at a specified period, peak ground velocity, earthquake magnitude, and the critical
yield coefficient, Ky. The critical yield coefficient represents the lateral ground-motion input at which the
slope reaches a factor of safety of 1.00.

The Newmark analysis provides a curve relating displacement to the critical yield coefficient, Ky. This
curve is used to determine the appropriate ground motion input for the pseudostatic slope stability
model.

The 2021 SFA established a maximum allowable displacement of 24 inches, equivalent to 25 percent of
the approximately available 8 feet of freeboard before dewatering (Haley & Aldrich, 2021).°> Recent

2 Childs Engineering, 2020. New Madrid Power Plant Seismic Response and Newmark Analysis. April.

3

4 Bray, J. and J. Macedo, 2019. Procedure for Estimating Shear-Induced Seismic Slope Displacement for Shallow
Crustal Earthquakes, ). Geotech. Geoenviron. Eng., 2019, 145(12): 04019106 DOI: 10.1061/ (ASCE)GT.1943-
5606.0002143.

5 Haley & Aldrich, Inc., 2021. Report on Periodic Safety Factor Assessment, Pond 003, New Madrid Power Plant,
Marston, Missouri. October.
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dewatering has lowered the water level in Pond 003 to approximately El. 290 feet, near the bottom of
the impounded CCR material, thereby increasing the available freeboard to the full embankment height
of approximately 10 to 20 feet. Haley & Aldrich retained the 24-inch displacement criterion for the 2026
assessment as a conservative limit of slope displacement.

At a yield coefficient of 0.32, the Bray and Macedo procedure estimates a median displacement of
approximately 23.4 inches. The calculated probability of exceeding the 24-inch displacement criterion is
approximately 49 percent. As mentioned previously, USGS-published ground motions have increased
notably since 2014, resulting in the 24-inch displacement ground motion increasing from 0.21 to 0.32 g.
The critical yield coefficient of 0.32 g was used as the ground motion input for the pseudostatic slope
stability models.

"AtbkicH
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Results

Table 1 summarizes the 2026 slope stability results. The calculated static factors of safety for Cross-
Sections D-D’ and E-E’ exceed applicable minimum required values. The calculated factors of safety for
the pseudostatic condition also exceed the applicable minimum required value. The 2026 factors of
safety are lower than the 2021 values because the current analyses use more conservative static and
seismic methods and a higher seismic input; the lower values do not indicate degraded site conditions.

Table 1. Slope Stability Results

2021
2026 SFA
Cross- - Soil Water Required 026 S Calculated
Pond . Condition 7 Calculated
Section Strength Level Safety Factor g Safety
Safety Factor A
Factor
Drained | MaXimum 1.50 2.29 2.31
. Storage
Static Maximum
Pond 003 D-D’ Drained Surcharge 1.40 2.29 2.31
Seismic! Undrained |Dewatered 1.00 1.05 1.29
Drained | aximum 1.50 2.88 2.91
Storage
Static -
Pond 003 | E-E’ Drained | Maximum 1.40 2.88 2.91
Surcharge
Seismic! Undrained |Dewatered 1.00 1.02 131
Notes:

1. The strength of non-CCR saturated cohesive soil was reduced by 20 percent for the seismic analyses to account for the

approximate threshold between small and large strains induced by cyclic loading.
2. Appendix A presents material properties used in the analyses.
3. The 2026 calculated value represents the lowest factor of safety determined from the circular and non-circular failure

surface analyses.

4. The 2021 analyses considered circular failure surfaces.

"AtbkicH
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Conclusions

Haley & Aldrich performed this Periodic SFA in accordance with 40 CFR §257.73(e) requirements. The
following summarizes our conclusions relative to the applicable requirements:

40 CFR §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 1, the calculated static factors of safety for the long-term, drained condition
exceed the minimum required value for the critical sections analyzed. Accordingly, this
requirement has been met.

40 CFR §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 1, the calculated static factors of safety for the applicable drained loading
condition exceed the minimum required value for the critical sections analyzed. Accordingly, this
requirement has been met.

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

As shown in Table 1, the calculated factors of safety for the pseudostatic condition exceed the
minimum required value for the critical sections analyzed. Accordingly, this requirement has
been met.

40 CFR §257.73(e)(1)(iv) — For dikes constructed of soils susceptible to liquefaction, the
calculated liquefaction factor of safety must equal or exceed 1.20.

Previous subsurface investigations indicate that the Pond 003 dikes consist primarily of cohesive
soils that are not considered susceptible to liquefaction. Recent dewatering has lowered the
modeled water level below the embankment soils. Based on the available subsurface
information and current modeled water conditions, the embankment soils are not considered
susceptible to liquefaction. This conclusion is based on soil type and saturation conditions and
does not rely on the updated ground-motion values.

The liquefaction factor of safety requirement in 40 CFR §257.73(e)(1)(iv) applies only to dikes
constructed of soils susceptible to liquefaction. Because the Pond 003 dikes consist primarily of
cohesive soils that are not considered susceptible to liquefaction, this requirement does not

apply.

"AtbkicH
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Haley & Aldrich appreciates the opportunity to provide engineering services on this project. Please

contact us with questions or comments.

Sincerely yours,
HALEY & ALDRICH, INC.

Steven F. Putrich, P.E.
Principal

Enclosures:
Certification
Figure 1 — Subsurface Exploration Location Plan
Appendix A — Updated Analysis
Appendix B — 2021 Periodic Safety Factor Assessment

"AtbkicH



Professional Engineer Certification

40 CFR §257.73(e)(2): The owner or operator of the CCR unit must obtain a certification from a qualified
professional engineer stating that the initial assessment and each subsequent periodic assessment
specified in paragraph (e)(1) of this section meets the requirements of this section.

Based on Haley & Aldrich’s 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 sections of the
impoundment embankment meet the minimum factors of safety for applicable criteria specified in 40
CFR §257.73(e)(1)(i) through (iv) of the CCR Rule.

| certify that this Periodic Safety Factor Assessment for AECI’'s Pond 003 at the New Madrid Power Plant
meets the requirements of 40 CFR §257.73(e).

Signed:

Qualified Professional Engineer

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

Professional Engineer’s Seal:

Digitally signed by
Steven F- Steven F. Putrich

. Date: 2026.10.14
Putrich 17:02:08 -04'00
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LEGEND

DESIGNATION, LOCATION AND GROUND SURFACE ELEVATION
OF TEST BORINGS PERFORMED BY BULLDOG DRILLING, INC.
OF DUPO, ILLINOIS DURING THE PERIOD 14 SEPTEMBER 2015
TO 22 SEPTEMBER 2015. DESIGNATIONS THAT INCLUDE AN "A"
CORRESPOND TO OFFSET BORINGS PERFORMED
IMMEDIATELY ADJACENT TO THE ORIGINAL BORING.

DESIGNATION, LOCATION AND GROUND SURFACE ELEVATION
HA-C6 OF CONE PENETROMETER SOUNDINGS PERFORMED BY
A296.7 CONETEC, INC. OF WEST BERLIN, NEW JERSEY DURING THE
PERIOD 15 SEPTEMBER 2015 TO 17 SEPTEMBER 2015.

DESIGNATION, LOCATION AND GROUND SURFACE ELEVATION
A HAC-19 OF CONE PENETROMETER SOUNDINGS PERFORMED BY
309.84 CONETEC, INC. OF WEST BERLIN, NEW JERSEY DURING THE
) PERIOD 7 TO 8 FEBRUARY 2023.

DESIGNATION, LOCATION AND GROUND SURFACE ELEVATION
OF OBSERVATION WELLS INSTALLED WITH SCREENING
INTERVAL IN NATIVE SOIL BY BULLDOG DRILLER, INC. OF
DUPO, ILLINOIS DURING THE PERIOD 10 JANUARY TO 2
FEBRUARY 2023.

HAB-21-OWN
321.03

&HAB-43 DESIGNATION, LOCATION AND GROUND SURFACE ELEVATION
306.79 OF TEST BORING PERFORMED BY UNIVERSAL ENGINEERING
) SCIENCES OF WICHITA, KANSAS ON 25 SEPTEMBER 2025.

Hﬁ?-&g -OWN At, }A LOCATION OF SLOPE STABILITY CROSS SECTION
- HAC-18

m APPROXIMATE POND EXTENT

NOTES

POND 003 . AERIAL IMAGERY FROM BING MAPS.
@ (UNLINED POND) . ELEVATIONS INDICATED ON THIS DRAWING ARE IN FEET AND REFER TO NAVD
, 1988 DATUM. HORIZONTAL CONTROL IS BASED ON MISSOURI STATE PLANE
COORDINATE SYSTEM - EAST ZONE.
HAC-19 . TECHNICAL MONITORING OF TEST BORINGS AND CONE PENETROMETER
30984 SOUNDINGS COMPLETED DURING THE PERIOD 14 SEPTEMBER 2015 TO 22
. SEPTEMBER 2015 WAS PERFORMED BY HALEY & ALDRICH, INC.
HAB-24-OWN . AS DRILLED LOCATIONS AND GROUND SURFACE ELEVATIONS OF 2015 TEST
314.31 BORINGS AND CONE PENETROMETER SOUNDINGS WERE DETERMINED IN THE

. = FIELD BY SMITH & COMPANY ENGINEERS OF POPLAR BLUFF, MISSOURI BY
- H3A0-48§0 OPTICAL SURVEY.

. AS DRILLED LOCATIONS AND GROUND SURFACE ELEVATIONS OF 2023
e OBSERVATION WELLS WERE DETERMINED IN THE FIELD BY ENGINEERING
| I SURVEYS AND SERVICES OF JEFFERSON CITY, MISSOURI.

HAB-23-OWN
HA-C8 311.93 540 d

315.80 TR T s, ¥ !
316.10 . SHAC-21
305. 798 | AB-27-OWN
HAB-26-OWN 306.27
HAB-25-OWN 313.90

316.16

g
_ HAB-43
fow. 306.79
HAB-29-OWN(A) 307,58 400
306.56 HAS-30.0WN

SCALE IN FEET

Layout: 1

113 PM

ASSOCIATED ELECTRIC COOPERATIVE, INC.
NEW MADRID POWER PLANT

POND 003

MARSTON, MO

Printed: 10/13/2

SUBSURFACE EXPLORATION
LOCATION PLAN

SCALE: AS SHOWN

OCTOBER 2026 FIGURE 1
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APPENDIX A
2026 Updated Analyses



MATERIAL PROPERTIES TABLE



SOIL PROPERTIES - AECI NMPP POND 003

Soil Unit Weight Undrained Shear Strength Drained Shear Strength
Material 2016 SFA 2021 & 2026 SFA 2016 SFA 2021 & 2026 SFA 2016 SFA 2021 & 2026 SFA
Yt Yr Su Su c' o' c' ¢'
S./p'=0.30
Impounded CCR 90 to 110 pcf 100 pcf 500 to 800 psf ) 0 psf 28 to 30° 0 psf 28°
min = 500 psf
Cohesive Embank t Fill
ohesive Embankment 115 pef 115 pcf 800 psf 800 psf 50 psf 30° 120 psf | 21°
(Levee)
Cohesive Embank t Fill S./p'=0.39
onesive Embankment H 115 pef 125 pcf 800 psf Su/P 50 psf 30° 50psf | 30°
(Non-Levee) min = 1,000 psf
. . . S./p'=0.50
Alluvial Deposits (cohesive) 110 pcf 120 pcf 1,300 psf ] 50 psf 28° 50 psf 28°
min = 1,000 psf
Alluvial Deposits (granular) 108 pcf 120 pcf 0 psf N/A 0 psf 36° 0 psf 36°
Fluvial Deposits 120 pcf 125 pcf 0 psf N/A 0 psf 38° 0 psf 38°
Notes:

1. Soil properties were not revised after 2021 SFA.

HALEY & ALDRICH, INC. Printed: 12 October 2026




RELEVANT SUBSURFACE DATA
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Touqh

ch

Hﬁl:E‘ICH TEST BORING REPORT Boring No. HAS-21-0MN
Project AECI NMPP Pond 03 Closure, New Madrid Power Plant File No.  129342-055
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling, Inc. Start January 19, 2023
. ] Finish January 19, 2023
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller Bulldog Drilling, Inc.
Type HSA s R Rig Make & Model: Skid; CME-CMES5LC H&A Rep. J. Darragh
_ _ _ Bit Type: Cutting Head Elevation 321.0
Inside Diameter (in.)| 4.25 13/8 - Drill Mud: None Datum NAVDSS
Hammer Weight (Ib)| - 140 - Casing: HSA 6 in. Location
. Hoist/Hammer: Winch / Automatic Hammer N 247411.1141
Hammer Fall (in.) ) 30 ) PID Make & Model: E 1097350.56
[ . - = = .
2|3.|22| 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
S|ne|SS| 3| £ | 9| ESE 2 2 > 8
%_ 5° %_ 8 £ ;g_ N g ‘E G §' (Density/consistency, color, GROUP NAME, max. particle size', % © % % 0|82 _QE) % %
8 g. g % h % 8 8 = |556s structure, odor, moisture, optional descriptions 3 = 3 % EIE 7‘3 2 "é S
(0] = =
(/"3 ] g = u% GEOLOGIC INTERPRETATION) clelselslels|d IE &
0 2 S1 00 | SM |a] |a Loose black silty SAND (SM), mps <10 mm, no odor, moist, contains 5110({30|20(35
4 22 2.0 119 slag and coal ash residue
g 4 |4 -BOTTOM ASH-
2 | 52 | 20 | SM Similar to S1 5 [10|30(20(35
4 22 4.0
4 B1
6 2.5
2 S3 4.0 SM Similar to S1, except higher coarse fraction 51(15|30(20|30
3 21 6.0
-5 4
4
_ 350  _ _ _ _ _ _ _ _ 4
2 S4 6.0 | SP- 6.0 | Medium dense black SAND with silt (SP-SM), mps <10 mm, no odor, 89|11
5 20 80 | SM moist, contains slag and coal as residue
17
28 -BOTTOM ASH-
3 S5 8.0 SP- Similar to S4, except occasional cherty gravel 90(10
10 | 24 | 100 | SM
15
10
-10 SP- -
2 S6 10.0 Similar to S4 90|10
4 | 24 | 120 | SM
5
10
_ 390 | __ _ __ _ _ _ _ _ _ ____ ___ __________ I S N NN NN AN SN SN A A
3 S7 12.0 | SM 12.0 | One >35 mm piece of slag at 14 ft. 5110(30(|21(34
4 23 14.0 Loose black silty SAND (SM), mps <40 mm, no odor, moist, contains
3 slag and coal ash residue
3 -BOTTOM ASH-
2 S8 14.0 SM Similar to S7, except poor recovery 5(10(30(20(35
5 9 | 16.0
-15- 6
4
305.0
WOH/| S9 16.0 | ML 16.0 | Very loose black SILT (ML), mps <1.5 mm, no odor, moist 10(90
1 24 18.0
1
1
1 1 s10 | 180 | ML Similar to S9 11|89
1 22 20.0
1 -FLY ASH-
- 20
Water Level Data Sample ID Well Diagram Summary
: Depth (ft) to: ; [ITT] Riser Pipe
Date | Time TEIapsﬁd Bottomp Bogto)m © - Open End Rod [E] sScreen Overburden (ft) 70.0
ime (hr. of Casing Water T-Thm.WaII Tube Filter Sand Rock Cored (ft) -
11912023 700 | 700 | 580 | Y- Undistubed Sample Cuttings Samples  S27,T1
Watef encountered at 58|ft, flowing sands ip auger S - Spiit Spoon Sample Grout
’ b 9 Concrete Boring No. HAB-21-OWN
~ Bentonite Seal
Field Tests: Dilatancy: R Rapld S - Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

DrvStrenqth N- None L-Low M-Medium H-High V-VeryHigh
i O

~ Note SOII |dent|f|cat|on based on wsual-manual methods of the USCS as gractlced by Haley & Aldrich, Inc.
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Boring No. HAB-21-OWN
ICH TEST BORING REPORT File No.  129342-055
SheetNo. 2 of 3
[ . — — "
2|3 /22| 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE =l a=| 5| © o8 [} © | @
%_ 8¢ %8 € ‘% n g ‘g G § (Density/consistency, color, GROUP NAME, max. particle size', 2lol2|3|0lgl8 g % g
o |23 Ex So| 8| =865 structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D *(5; S
o % 8 o3 & % g ﬁ GEOLOGIC INTERPRETATION) N NNERNEE c'/b>
20 TWon| s11 | 200 | ML Similar to S9 10[90
WOH| 22 22.0
- |WOH -FLY ASH-
WOH
i 1T | s12 | 220 | M Similar to S9 10{90
2
i 7] B |0 298.0
1 23.0
i 1 S13 | 24.0 SM Loose black silty SAND (SM), mps <3.5 mm, no odor, moist to wet, 25(45|30
4 18 26.0 contains slag and coal ash residue
257 & “BOTTOM ASH-
i 2 | 514 | 260 | SM Similar to S13 25(45(30
4 19 | 28.0
B 6
8
i 8 S15 | 28.0 SM Similar to S13, except medium dense 25(45|30
7 | 23 | 300
B 6
6
30 291.0
1 S16 | 30.0 | ML 30.0 | Soft brown to black SILT (ML), mps <1.5 mm, no odor, wet, contains 1199
2 23 32.0 slag and coal ash residue
- 1 -FLY ASH-
2
i 2 | s17 | 320 | Mt Similar to S16 1|99
i 3| 2 |40 288.0
2 ML 33.0 | Gray sandy SILT (ML), mps <1 mm, no odor, moist 35|65
-ALLUVIAL DEPOSITS-
T 34.0
20 36.0
| 35 _
i 2 S18 | 36.0 ML Very loose gray sandy SILT (ML), mps <1 mm, no odor, moist 35|65
2 | 22 | 380
- 3
2
i 1 S19 | 38.0 ML Similar to S18, except loose, decrease in silt content, wet 35|65
5 19 | 40.0
B 5
3
40 _ 210 ____ N I N I N N
2 sS20 | 400 | cH 40.0 | Medium stiff gray fat CLAY (CH), mps <1 mm, no odor, moist 1127190
2 | 24 | 420
B 3
3
i 2 | s21 | 420 ©H Similar to $20, except stiff 10{90
5 24 | 440
- 4
6
B _ 270 | _ _ _ _ __ _ _ _ _ _ _______________ I O NN N AN SN SN N A N
2 S22 | 44.0 | SP- 44.0 | Medium dense brown to gray poorly-graded SAND with silt (SP-SM), 10(80|10
7 18 46.0 | SM mps <2 mm, no odor, moist
457 12 Note: Sampling changed to 5 ft. intervals with 18 in. split spoon drives
i 5 | s23 | 490 | SP- Similar to $22 10|80{10
SM
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-21-OWN
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Boring No. HAB-21-OWN
ICH TEST BORING REPORT File No.  129342-055
SheetNo. 3 of 3
%) - — — "
2|3 |22 0| £ 5 s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE =l a=| s o o [} [} N R
%_ 5° %8 E:g_ % g ‘g%g (Density/consistency, color, GROUP NAME, max. particle size', 2lol2|3|0lgl8 _qé % g
o|28|EX|FO R = |55 structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D |
o g 8 o3 &) % g uij GEOLOGIC INTERPRETATION) N NNERNEE c‘/b)
9 14 50.5
509 1o
-ALLUVIAL DEPOSITS-
9 | S24 | 540 SP- Similar to 822, except wet 10({80|10
10 15 | 555 SM
-554 12
2 | s25 | 59.0 Similar to §22 10({80|10
5 18 60.5 Note: Collected environmental sample from 59 to 60 ft.
2 | s26 | 64.0 Similar to 822 10({80|10
4 2 | 655
-65-1 6
7 s27 | 685 No recovery, material in sampler shoe similar to S22
14 0 70.0
24
[ 70 BOTTOM OF EXPLORATION 70.0 FT
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-21-OWN
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Oct 10, 23

Hﬁl:E‘ICH TEST BORING REPORT Boring No. HAB-22-0MN
Project AECI NMPP Pond 03 Closure, New Madrid Power Plant File No.  129342-055
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling, Inc. Start January 17, 2023
. ] Finish January 17, 2023
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller Bulldog Drilling, Inc.
Type HSA s R Rig Make & Model: Skid; CME-CMES5LC H&A Rep. J. Darragh
_ _ _ Bit Type: Cutting Head Elevation 310.4
Inside Diameter (in.)| 4.25 13/8 - Drill Mud: None Datum NAVDSS
Hammer Weight (Ib)| - 140 - Casing: HSA 6 in. Location
. Hoist/Hammer: Winch / Automatic Hammer N 246940.57
Hammer Fall (in.) - 30 - PID Make & Model: E 1096396.96
[ . - = = .
2|3.|22| 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
S|ne|SS| 3| £ | 9| ESE 2 2 > 8
%_ 5° %_ 8 £ ;g_ N g ‘E G §' (Density/consistency, color, GROUP NAME, max. particle size', % © % % 0|82 _QE) % %
© 28| Ex S0 81 =186 structure, odor, moisture, optional descriptions SIEISIZIEIEIS|D "é 5
o 8 B B2 g 2 GEOLOGIC INTERPRETATION) clel2lzlel=|ElRIEE
[ 0 1 S1 00 | ML |a] | Very loose black sandy SILT (ML), mps <0.5 mm, no odor, moist, 35|65
1 20 2.0 119 contains slag and coal ash residue
I 1 A | -FLY ASH-
i 5 S2 2.0 ML Medium dense black sandy SILT (ML), mps <0.5 mm, no odor, moist, 45|55
10 22 4.0 contain slag and coal ash residue
- 11
10
i 1 S3 4.0 ML Loose black sandy SILT (ML), mps <0.5 mm, no odor, moist, contains 30|70
3 22 6.0 slag and coal ash residue
-5 4
3
B 304.4
1 S4 6.0 | SM 6.0 | Loose black silty SAND (SM), mps <1 mm, no odor, moist, contains 65|35
4 15 8.0 slag and coal ash residue
i 2 -COAL FINES-
i WOH| S5 8.0 SM Very loose black silty SAND (SM), mps <0.5 mm, no odor, moist, 85|15
1 18 10.0 contains slag and coal ash residue
- 1
1
10 1 S6 10.0 SM Loose black silty SAND (SM), mps <1 mm, no odor, moist, contains 70|30
2 18 12.0 slag and coal ash residue, contains common pockets of above silt 1
- g to 6 in. in length
i 1| 57 | 120 SM Similar to S6 70(30
4 17 | 14.0
- 3
3
i 3 S8 14.0 SM Similar to S6, except no silty pockets 70|30
4 17 16.0
-154 5
3
B _ 2944 _ _ _ _ _ _ _ _ _ . __ JL AN A g A SN A O AN B
2 S9 16.0 | SP 16.0 | Medium dense black poorly-graded SAND (SP), mps <3 mm, no odor, 5110(75|10
4 18 18.0 moist, contains slag and coal ash residue, contains common pockets
- 7 of silt
6
i 2 S10 | 18.0 Sl Similar to S9, except loose 510|787
4 16 20.0
- 4
3
- 20
Water Level Data Sample ID Well Diagram Summary
: Depth (ft) to: ; [ITT] Riser Pipe
Date Time TEIapsﬁd Bottomp Bogto)m ° O[?en End Rod [(E] screen Overburden (ft) 60.0
ime (hr. of Casing Water T-Thm.WaII Tube Filter Sand Rock Cored (ft) -
01/17/2023| 1410 500 | 500 | 47.0 gg;hdt'sst;‘):;i";arn";‘l’f Cutings Samples  S24, T1
- A - rou
Water epcountergd at 47 ft.| beginning of roang sandg Concrete Boring No. HAB-22-OWN
~ Bentonite Seal
Field Tests: Dilatancy: R Rapld S - Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh

ch

DrvStrenqth N- None L-Low M-Medium H-High V-VeryHigh
i O

~ Note SOII |dent|f|cat|on based on wsual-manual methods of the USCS as gractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Boring No. HAB-22-OWN
ICH TEST BORING REPORT File No.  129342-055
SheetNo. 2 of 3
[ . — — "
2|3 |22 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE =l a=| 5| © o8 [} © | @
%_ 8¢ %8 € ‘% n g ‘g G § (Density/consistency, color, GROUP NAME, max. particle size', 2lol2|3|0lgl8 g ‘g g
o |23 Ex So| 8| =865 structure, odor, moisture, optional descriptions SIEISIZ2IEIEIS| 2 B]|5
o 8 g o3 & a g ﬁ GEOLOGIC INTERPRETATION) <lelsl|xlele|E]° &“ &
20 5 S11 20.0 | SP Similar to S9, except loose and wet at 22 ft 51(10|75(10
3 15 | 22.0
I 2 -COAL FINES-
288.4 Note: Encountered water in hole, possible perched water
i WOH| S12 | 22.0 | ML 22.0 | Very loose black sandy SILT (ML), mps <0.5 mm, no odor, moist,
WOH| 24 24.0 contains slag and coal ash residue
- |WOH -FLY ASH-
3 286.9
CL 23.5 | Gray lean CLAY (CL), mps <0.5 mm, no odor, moist 113|86
T1 24.0
24 | 26.0
257 -ALLUVIAL DEPOSITS-
i 2 S13 | 26.0 CL Medium stiff gray lean CLAY with sand (CL), mps <0.5 mm, no odor, 15|85
2 24 | 280 moist
B 5 SM1 | 265 Note: Collected vacuum bag and environmental sample from 26.5 to
5 |TOC-1| 579 27.0 ft.
i WOH| 514 | 280 | Ct Similar to S13, except soft 15(85
1 21 | 30.0
- 2
3
30 WOH| S15 | 30.0 CL Soft gray lean CLAY with sand (CL), mps <0.5 mm, no odor, moist 25|75
1 19 32.0
- 2
3
B _ 2784 | __ _ I I SN N (N SN S N O M
2 S16 | 320 | CH 32.0 | Medium stiff gray fat CLAY (CH), mps <0.5 mm, no odor, moist 7193
3 23 | 340
- 3
2
i 1 | s17 | 340 ©H Similar to S16 5 |95
2 24 36.0
-354 3
2
i 9 | s18 | 390 CH 270.9 | Similar to S16, except wet
13 | 17 | 410 [ sp- | 39.5 | Medium dense to dense gray to tan poorly-graded SAND with silt (SP- | [10[15[30(35[10] | | | |
40 ;g SM SM), mps <10 mm, no odor, moist
i 11 S19 | 44.0 SP- Similar to S18, except very dense 10{15{30(35(10
21 | 17 | 455 | SM
-45- 36
[ 2 S20 | 49.0 Similar to $18, except wet 10{15|30|35(10
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-22-OWN
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Boring No. HAB-22-OWN
ICH TEST BORING REPORT File No. 129342-055
SheetNo. 3 of 3
7] - — — "
=% |s2|.=| 2|8 =3 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel| Sand Field Test
= 2 O = S = £ 0c e [7]
~ |m.E = 5= g [=)) o= [0 [0 | @
%_ 5© % 8 IS ;g_ %) g *g S § (Density/consistency, color, GROUP NAME, max. particle size', Clol2l3]0l8l8 _GE) % £
o 28| EQ 3 2 a = |3 55 structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D |
% ] % = uij GEOLOGIC INTERPRETATION) N NNERNEENE
[§ 18 50.5
- 50 15
i -ALLUVIAL DEPOSITS-
Note: One 24 in. SPT for environmental sampling
i 3 | s21 | 540 | SP- 255.9 | Similarto 518
5 18 | 56.0 M SM'{I—/Z 54.5 | Medium dense gray sandy SILT (ML), mps <35 mm, no odor, wet | | | | |44[56] | | | |
55 ; M1 | 545 Note: Collected environmental sample from 54.5 to 55.5 ft.
3 S22 | 585 ML Similar to bottom portion of S21, except loose 45|55
B 3 16 60.0
3
- 60 4 2504
60.0 BOTTOM OF EXPLORATION 60.0 FT
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-22-OWN
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Hﬁl:E‘ICH TEST BORING REPORT Boring No. HAS-23-0MN
Project AECI NMPP Pond 03 Closure, New Madrid Power Plant File No.  129342-055
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling, Inc. Start January 25, 2023

. ] Finish January 25, 2023

Casing | Sampler | Barrel Drilling Equipment and Procedures Driller Bulldog Drilling, Inc.

Type HSA s R Rig Make & Model: Skid; CME-CMES5LC H&A Rep. J. Darragh
_ _ _ Bit Type: Cutting Head Elevation 311.9
Inside Diameter (in.)| 4.25 13/8 - Drill Mud: None Datum NAVDSS
Hammer Weight (Ib)| - 140 - Casing: HSA 6 in. Location
. Hoist/Hammer: Winch / Automatic Hammer N 246493.74
Hammer Fall (in.) - 30 - PID Make & Model: E 1097177.98
[ . - = = .

2|3.|22| 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
S|ne|SS| 3| £ | 9| ESE 2 2 > 8
S |8¢° 2 S| E £| 2 g ‘E g § (Density/consistency, color, GROUP NAME, max. particle size!, lo|5128]el8]8 _qg) = £

[ g— 2| Exr $ ) 8 = |556s structure, odor, moisture, optional descriptions 8 £ 8 % ElE 7‘3 = '*é S

o 8 B B2 g 2 GEOLOGIC INTERPRETATION) clel2lzlel=|ElRIEE

0 WOH| S1 0.0 ML |a| |a Very loose black sandy SILT (ML), mps <3 mm, no odor, moist, 45|55
1 14 2.0 119 contains bottom ash and slag

i ; A | -FLY ASH-

i 1 1 s2 | 20 | M Similar to S1 45|55
2 23 4.0

- 1
2

i 1 S3 4.0 ML Very loose black to brown SILT (ML), mps <3 mm, no odor, moist, 11189
2 22 6.0 contains bottom ash and slag

-5 1
2

i 1 | s4 | 60 | Mt Similar to S3 10|90
1 21 8.0

B 1
2

i 2 S5 8.0 ML Very loose black SILT with sand (ML), mps <3 mm, no odor, moist, 25|75
1 24 10.0 contains bottom ash and slag

: 1
1

10 WOH| S6 10.0 ML Very loose black sandy SILT (ML), mps <3 mm, no odor, moist 35|65
1 24 12.0 contains bottom ash and slag

- WOH
1

" [won| s7 | 120 | Mt Similar to S6 35|65

WOH| 18 14.0

- 1
1

i 1 | s8 | 140 | Mt Similar to S6 40(60
1 18 16.0

154 1
1

B 295.9
2 S9 16.0 | SP 16.0 | Loose black poorly-graded SAND (SP), mps <4 mm, no odor, moist, 15|85
4 10 18.0 contains bottom ash and slag

i 5 -BOTTOM ASH-

i 2 S10 | 18.0 SP Similar to S9, except very loose 15|82 3
2 16 20.0

- 2
3

- 20

Water Level Data Sample ID Well Diagram Summary
: Depth (ft) to: ; [ITT] Riser Pipe
Date Time TEIapsﬁd Bottomp Bogto)m ° O[?en End Rod [(E] screen Overburden (ft) 60.0
ime (hr. of Casing Water T-Thm.WaII Tube Filter Sand Rock Cored (ft) -
01/25/2023| 16:10 500 | 500 | 480 U - Undisturbed Sample Cuttings Samples $23, T1
S - Split Spoon Sample Grout
Concrete Boring No. HAB-23-OWN
~ Bentonite Seal
Field Tests: Dilatancy: R Rapld S - Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh

ch

DrvStrenqth N- None L-Low M-Medium H-High V-VeryHigh
i O

~ Note SOII |dent|f|cat|on based on wsual-manual methods of the USCS as gractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Boring No. HAB-23-OWN
ICH TEST BORING REPORT File No.  129342-055
SheetNo. 2 of 3
[ . — — "
2|3 |22 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE =l a= s o)) o= © © | @
%_ g¢e %_ 8 g ‘% N g ‘g G § (Density/consistency, color, GROUP NAME, max. particle size', 2lol2|3|0lgl8 g % g
o 28| Ex So| 8| =865 structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D *(3“ S
o 8 S o 2 g 2 GEOLOGIC INTERPRETATION) 2lel=lzlelc|zle|El&
20 4 S11 20.0 | SP Similar to S9, except wet and very loose 15185
1 12 22.0
i 1 -BOTTOM ASH-
i WOH| S12 | 22.0 SP Similar to S9, except very loose 15]85
WOH| 11 24.0
- WOH
1
i 7 S13 | 24.0 Sl Similar to S9, except very loose 15]85
3 10 26.0
-25-4 1
1
B 285.9
2 S14 | 26.0 | SM 26.0 | Loose tan to gray silty SAND (SM), mps <2 mm, no odor, moist 10|70|20
4 17 | 28.0
i g -ALLUVIAL DEPOSITS-
i T1 28.0 SM Brown silty SAND (SM), mps <2 mm, no odor, moist 85|15
16 | 300 | _ | -0 __ I I I I A
- ML 28.9 | Brown sandy SILT (ML), mps <1 mm, no odor, moist 40|60
39 _ 2819 | I I SN N (N SN S N O M
2 S15 | 30.0 | SP- 30.0 | Loose brown poorly-graded SAND with silt (SP-SM), mps <1 mm, no 15|75]10
4 17 320 | SM odor, moist
- 6
8
i 2 S16 | 32.0 SP- Similar to S15, except medium dense 15|75(10
5 14 34.0 SM
- 9
12
i 6 S17 | 34.0 SP- Similar to S15, except medium dense 15|75(10
11 | 16 | 360 | SM
-35- 13
18
i 2 S18 | 36.0 SP- Similar to S15, except medium dense 15(75(10
7 | 17 | 380 | SM
- 10
11
i 2 S19 | 38.0 SP- Similar to S15, except medium dense 15(75(10
g 21 | 400 | SM Note: Begin sampling on 5 ft. intervals
7
- 40
i 2 S20 | 44.0 SP- Similar to S15, except medium dense 15|75]10
8 | 20 | 460 | M
-45-1 11
20
i 6 S21 | 49.0 Dense poorly-graded SAND with silt (SP-SM), mps <1 mm, no odor, 515|15|65|10
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-23-OWN
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Boring No. HAB-23-OWN
ICH TEST BORING REPORT File No. 129342-055
SheetNo. 3 of 3
7] - — — "
2|3 |22 0| £ 5 cor VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
— |mE =laT| S| 2 oOF @ ® | @
%_ 3© %_ 8 IS '*g_ n g ‘g & § (Density/consistency, color, GROUP NAME, max. particle size', 2ol 2 2lo|8|8 _qé % g
o|28|EX|FO R = |55 structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D |
Q157 |8s| ©| 8|8 3 GEOLOGIC INTERPRETATION) clelelzlele|E 3815
[ . o 18 {505 wet
501 o4
i -ALLUVIAL DEPOSITS-
[ 5 S22 | 54.0 Note: No recovery, flowing sands
M1 0 |555
-55- 15
11 S23 | 585 Note: No recovery, flowing sands
I 101 0 | 600
9
60 BOTTOM OF EXPLORATION 60.0 FT
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-23-OWN
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Hﬁl:E‘ICH TEST BORING REPORT Boring No. HAB-24-0MN
Project AECI NMPP Pond 03 Closure, New Madrid Power Plant File No.  129342-055
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling, Inc. Start January 26, 2023

. i Finish January 26, 2023
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller Bulldog Drilling, Inc.
Type HSA s R Rig Make & Model: Skid; CME-CMES5LC H&A Rep. J. Darragh
_ _ _ Bit Type: Cutting Head Elevation 314.3

Inside Diameter (in.)| 4.25 13/8 - Drill Mud: None Datum NAVDS8
Hammer Weight (Ib)| - 140 - Casing: HSA 6 in. Location

. Hoist/Hammer: Winch / Automatic Hammer N 246737.26
Hammer Fall (in.) B 30 ) PID Make & Model: E 1097654.35

[ . - = = .

g3 .25 om fé E coc VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
S|ne|SS| 3| £ | 9| ESE 2 2 > 8
%_ 5° %8 E'%_ N g ‘E%é’ (Density/consistency, color, GROUP NAME, max. particle size', % © % % 0|82 _QE) % %

[ gg Ex $ ) 8 = |556s structure, odor, moisture, optional descriptions 8 = 8 % EIE 7‘3 = '*é S

o 8 B B2 g 2 GEOLOGIC INTERPRETATION) NNRREERE
[ 0 2 S1 00 | SM |a] |a Very loose to loose brown to black sandy SILT (ML), mps <3 mm, no 5110({20|20(45
2 24 2.0 119 odor, moist, contains bottom ash and slag
i ] SM |14 | -BOTTOM ASH- 5 [10]20(20|45
[ [won| s2 | 20 | SM Similar to S1 15/10{20|20(35
1 19 4.0
- 2 1 B1 | 25
3 .
i 1 S3 4.0 SM Loose brown to black silty SAND (SM), mps <3 mm, no odor contains 15110(20|20(35
2 21 6.0 bottom ash and slag
-5 4
4
i 2 S4 6.0 SM Similar to S3, except very loose
1 22 8.0
B 3
4
i 2 S5 8.0 SM Very loose brown to black silty SAND (SM), mps <3 mm, no odor, 5110|35|20|30
2 23 10.0 moist, contains ash and slag and wood fragments at 9.8 to 10.0 ft
: 1
2
(10T s6 100 | SM Similar to S5 5 [10(35/20(30
1 24 1120
- 2
2
i 1 S7 12.0 SM Similar to S5, except wet 5110(35|20(30
1 24 14,0 | SM Note: Possible perched water table at 12 ft. BGS 5110({35|20(30
WOH
i WOH| S8 14.0 SM Similar to S5, except wet 5(10(35(20(30
WOH| 23 16.0
154 1
1
i 1 1 s9 | 160 SM Similar to S5, except wet 5 [10[35[20(30
1 20 18.0
B 1
2
[ [woH| s10 | 180 | SM Similar to S5, except wet 5 [10[35[20|30
WOH| 14 | 20.0
- |woH
1
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E/@Psed Botgn‘iptgog&to: O - Open End Rod DIIEE:I ser Pipe Overburden (ft)  60.0
Time (hr. lof Casing| of Hole Water T-Th|n.WaII Tube Filter Sand Rock Cored (ft) -
U- Untilsturbed Sample Cuttings Samples S23, T1
S - Split Spoon Sample Grout
Concrete Boring No. HAB-24-OWN
~ Bentonite Seal
Field Tests: Dilatancy: R Rapld S - Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H - High

Touqh

-ch

DrvStrenqth N- None L-Low M-Medium H-High V-VeryHigh
i O

~ Note SOII |dent|f|cat|on based on wsual-manual methods of the USCS as gractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

HALBkicH

TEST BORING REPORT

Boring No. HAB-24-OWN

File No. 129342-055
SheetNo. 2 of 3

[ . — — "
2|3 |22 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
R= = | a3z g o)) o= 0] 0] >| £
%_ g¢e %_ 8 g ‘% n g ‘g G § (Density/consistency, color, GROUP NAME, max. particle size', Zlol2|2|ol8ld g % g
o 28| Ex So| 8| =865 structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D *(3“ S
o 8 S o2 g 2 GEOLOGIC INTERPRETATION) 2lel=lzlelc|zle|El&

20 1 S11 | 200 | SM Very loose black silty SAND (SM), mps <3 mm, no odor, wet, contains 15(50(35
1 13 22.0 bottom ash and slag
I ] -BOTTOM ASH-
i SM -
1 S12 | 220 Similar to S11 15/50|35
1 14 | 24.0
- |WOH
1
B 290.3
WOH| S13 | 240 | CL 24.0 | Soft brown lean CLAY with sand (CL), mps <0.5 mm, no odor, moist 15(85
2 17 | 26.0
25 ; -ALLUVIAL DEPOSITS-
i T1 26.0 CL Brown lean CLAY with sand (CL) 15(85
24 28.0
i 2 S14 | 28.0 CL Medium stiff brown lean CLAY with sand (CL), mps <0.5 mm, no 15|85
2 21 30.0 odor, wet
- 3 $MITOG- 28 5 Note: Collected vacuum bag and environmental sample from 28 to 32
3 1 ft. BGS
39 — 2843 | _ _ ] 4 4L
2 S15 | 30.0 | SM 30.0 | Loose brown to tan silty SAND (SM), mps <1 mm, no odor, moist 65|35
3 17 | 32.0
B 5
5
B — 2823 | _ _ _ _ __ __ o __ ] i I N NN NN IR AN AN A N
2 S16 | 32.0 | SP- 32.0 | Medium dense tan to gray poorly-graded SAND with silt (SP-SM), 25(65[10
4 21 | 340 | SM mps <1.5 mm, no odor, moist
B 8
9
i 4 | s17 | 340 | SP- Similar to $16 25(65(10
- g 19 | 360 | SM Note: Begin sampling on 5 ft. intervals
10
i 7 | s18 Sp- Similar to $16 25(65(10
39.0 imilar to
7 | 16 | 405 | SM
-40- 10
i 7 S19 | 44.0 SP- Similar to S16, except wet. Encountered water at 49 ft. 25|65(10
10 | 18 | 455 | SM
-454 10
i 6 | S20 | 49.0 Similar to S16 28(65| 7
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-24-OWN
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Boring No. HAB-24-OWN
ICH TEST BORING REPORT File No.  129342-055
SheetNo. 3 of 3
%) - — — "
c3.|8C| o é § c o Z VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
= S| 3| E | o (o= o o S| @
%_ 3© %—8 IS :g_ D g ‘g %§ (Density/consistency, color, GROUP NAME, max. particle size', % © % -g 0| 8|2 _qé % '%,
o|leg|Ex|BQ B 1 =856 structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D |
=] g g o3 [a] % g ﬁ GEOLOGIC INTERPRETATION) 2lelelele|2allla c‘/b)
[ 5o 12 [ 1 | 505
13 -ALLUVIAL DEPOSITS-
i 2 | s21 | 510 Similar to $16 25|65/10
8 24 53.0 Note: Collected environmental sample from 51 to 52 ft.
i 13 M1 51.5 Note: Collected vacuum bag and environmental samples from 52 to
15 SM/TOG- 55
2 52.0 53 ft.
i 3 [s22] 53.0 Similar to S16 25(65(10
5 18 | 55.0 Note: Collected vacuum bag sample from 53 to 55 ft.
B 8 |SM3| 535
15
- 55
|
4 S23 | 585 Medium dense tan to gray poorly-graded SAND with silt (SP-SM), no 5|5 (10(|30({40|10
B 6 6 60.0 odor, moist
10
60 254.3
60.0 BOTTOM OF EXPLORATION 60.0 FT
|
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-24-OWN
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Hﬁl:E‘ICH TEST BORING REPORT Boring No. HAB-25-0N
Project AECI NMPP Pond 03 Closure, New Madrid Power Plant File No.  129342-055
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling, Inc. Start January 12, 2023

. ] Finish January 12, 2023
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller Bulldog Drilling, Inc.
Type HSA s R Rig Make & Model: Skid; CME-CMES5LC H&A Rep. J. Darragh
_ _ _ Bit Type: Cutting Head Elevation 316.2
Inside Diameter (in.)| 4.25 13/8 - DriII.Mud: None Datum NAVDSS
Hammer Weight (Ib)| - 140 - ﬁ%lgﬂi HSA 6 '”\-N_ | Atormatio H Location
. oist/Hammer: Winc utomatic Hammer N 246177
Hammer Fall (in.) B 30 ) PID Make & Model: E 1096056.94
[ . - = = .
2|3.|22| 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
S|ne|SS| 3| £ | 9| ESE 2 2 > 8
%_ 5° %_ 8 £ ;g_ N g ‘E G §' (Density/consistency, color, GROUP NAME, max. particle size', % © % % 0|82 _QE) % %
[ g— 2| Exr $ ) 8 = |556s structure, odor, moisture, optional descriptions 8 £ 8 % ElE 7‘3 = '*é S
o 8 B B2 g 2 GEOLOGIC INTERPRETATION) clel2lzlel=|ElRIEE
[ 0 1 S1 00 | ML |a] | Very loose black SILT with sand (ML), mps <0.5 mm, no odor, moist, 20|80
1 24 2.0 119 contains coal ash and slag residue
i ; Y | -FLY ASH-
" [won| s2 | 20 | Mt Similar to S1 20|80
1 20 4.0
- 4 1s2A| 30
6 |s28| 35
i 2 S3 4.0 ML Loose black sandy SILT (ML), mps <30 mm, no odor, moist, contains | 5 |10 16|16 |53
4 21 6.0 coal ash, slag, and coal residue or fragments
-5 3
3
i 2 | s4 | 60 | Mt Similar to S2A 5 (10| [15]15|55
2 15 8.0
B 2
2
i 1 1 s5 | 8o | M Similar to S2A 5 (10| [15]15|55
2 | 16 | 100
- 1
2
10 2 S6 10.0 ML Very loose black SILT with sand (ML), mps <1 mm, no odor, moist,
1 24 12.0 contains coal ash and slag residue
s 1
1
i WOH| S7 12.0 ML Loose brown and gray sandy SILT (ML), mps <2 mm, no odor, wet, 30|70
4 24 14.0 contains coal ash and slag residue
- 5
3
i 1 S8 14.0 ML Very loose brown and gray sandy SILT (ML), mps <2 mm, no odor,
1 24 16.0 moist to wet, contains coal ash and slag residue
154 1
2
i WOH| S9 16.0 ML Very loose black SILT with sand (ML), mps <1 mm, no odor, moist,
WOH| 24 18.0 contains coal and slag residue
B WOH
WOH
[ [won[ s10 | 180 | M- Similar to S9
WOH| 24 | 200
- 1
1
- 20
Water Level Data Sample ID Well Diagram Summary
: |:|:|:| Riser Pipe
Date Time _I_ElapS(;d Bottgniptgoggno O-O[?en End Rod [E] screen g’ Overburden (ft) 65.0
ime (hr. of Casing Water T-Thm.WaII Tube Filter Sand Rock Cored (ft) -
01/12/2023| 13:50 550 | 550 | 53.0 U - Undisturbed Sample Cuttings Samples S24, T1
S - Split Spoon Sample Grout
Concrete Boring No. HAB-25-OWN
~ Bentonite Seal
Field Tests: Dilatancy: R Rapld S - Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh

ch

DrvStrenqth N- None L-Low M-Medium H-High V-VeryHigh
i O

~ Note SOII |dent|f|cat|on based on wsual-manual methods of the USCS as gractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Boring No. HAB-25-OWN
ICH TEST BORING REPORT File No.  129342-055
SheetNo. 2 of 3
[ . — — "
2|3 |22 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |m.E =l a= s o)) o= [} [} | @
%_ 5© %_ 8 S ;g_ %) g *g S § (Density/consistency, color, GROUP NAME, max. particle size', Clol2l3]0l8l8 § % £
2 g8 Ex 3 2 a = |® 5s structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D Z| 5
8 R B a 2 ﬁ GEOLOGIC INTERPRETATION) <lelslsclel2|E5lRElE
20 1 S11 | 20.0 | ML Similar to S9, except loose
3 24 | 220
[ f -FLY ASH-
i 1 | s12 | 220 | M- Similar to S9
1 22 24.0
i :23 S12A1 230 | ML 2927 | Similar to S9
S12B| 23.5 SM 23.5 | Black silty SAND (SM), mps <2 mm, no odor, moist, contains fly ash 64|36
B T1 24.0 and bottom ash
26.0
25 -COAL FINES-
B 290.2
3 S14 | 26.0 | ML 26.0 | Medium stiff gray sandy SILT (ML), mps <1 mm, no odor, moist 5 40|55
3 | 18 | 280
i 3 -ALLUVIAL DEPOSITS-
B _ 2882 | _ _ _ _ I I NN N (N AN S N N M
4 S15 | 28.0 | SP- 28.0 | Medium dense gray poorly-graded SAND with silt (SM), mps <3 mm, 30(60(10
9 17 30.0 | SM moist
i 181 Note: Silt content continues gradual decrease
39 _ 2862 | _ _ _ _ _ . ___ I I N N (N SN A N O M
5 S16 | 30.0 | SP 30.0 | Medium dense gray to tan poorly-graded SAND (SP), mps <25 mm, 5110(25|55| 5
10 19 32.0 no odor, moist, 1 to 2 in. pockets of cherty gravels
- 14
14
i 3 | s17 | 320 SP Similar to S16 5(10|25(55| 5
9 18 34.0
- 8
10
i 3 S18 | 34.0 Sl Medium dense gray to tan poorly-graded SAND (SP), no odor, moist 51(10(75|10
7 17 36.0
-35-4 7
11
i 8 | 519 | 390 | SP Similar to $18
" 19 | 410
-40- 11
10
B _ 2722 _ _ o ____ I I S N (N SN S N SO M
3 S20 | 440 | SM 44.0 | Dense silty SAND (SM), no odor, moist 5110(25|45(15
10 | 20 | 46.0
-45- 21
35
B _ 272 | _ _ _ _ o ___ I I SN N (N AN A N O M
9 S21 | 49.0 | SP- 49.0 | Dense gray to tan poorly-graded SAND with silt (SP-SM), no odor, 51(10(75|10
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-25-OWN
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

HALBkicH

TEST BORING REPORT

Boring No. HAB-25-OWN

File No. 129342-055
SheetNo. 3 of 3

%) Py — — "
2|3 |22 0| £ 5 cor VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
R= = | a3z g o)) o= 0] 0] >| £
%_ 3© %_ 8 IS '*g_ n g ‘g & § (Density/consistency, color, GROUP NAME, max. particle size', 2ol 2 2lo|8|8 _qé % g
o g2 Ex|fo B 1 =856 structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D *:;B S
o 3 S| |3 2 & GEOLOGIC INTERPRETATION) =lel=lelelelBl2E5

B | 14 18 50.5 SM moist
50 o9
i -ALLUVIAL DEPOSITS-
i 12 | S22 | 54.0 SP- Similar to S21, except slight increase in coarse fraction and medium 5|5 |15/65|10
14 18 | 55.5 SM X dense
-554 15
i 4 S23 | 59.0 SP- Similar to S21, except medium dense

11| 9 |05 |SM
-60 17
i 4 S24 | 64.0 SP- Similar to S21, except contains black to gray banding, possible

15 15 | 65.5 SM charcoal and dense
-65- 21

250.7
65.5 BOTTOM OF EXPLORATION 65.5 FT
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-25-OWN
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HﬁtE‘ICH TEST BORING REPORT Boring No. HAB-26-OWN
Project AECI NMPP Pond 03 Closure, New Madrid Power Plant File No.  129342-055
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor Bulldog Drilling, Inc. Start January 16, 2023

. ] Finish January 16, 2023

Casing | Sampler | Barrel Drilling Equipment and Procedures Driller Bulldog Drilling, Inc.

Type HSA s R Rig Make & Model: Skid; CME-CMES5LC H&A Rep. J. Darragh
) , ) Bit Type: Cutting Head Elevation 313.9
Inside Diameter (in.)| 4.25 13/8 - Drill Mud: None Datum NAVDSS
Hammer Weight (Ib)| - 140 - Casing: HSA 6 in. Location
. Hoist/Hammer: Winch / Automatic Hammer N 246210.49
Hammer Fall (in.) ) 30 ) PID Make & Model: E 1096553.57
[ . - = = .

2|3.|22| 0| £ 5 . VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
S|ne|SS| 3| £ | 9| ESE 2 2 > 8
S |8¢° 2 SlEE| @ g ‘E G § (Density/consistency, color, GROUP NAME, max. particle size', 2l ol2l23|0l| 8|8 _qu Z £

o | 28| Ex S o 81 =186 structure, odor, moisture, optional descriptions SIEISIZIEIEIS|D '*é S

a g | B ol 2 2 GEOLOGIC INTERPRETATION) =lselelzl2l=|ElR|2|E
[ 0 1 S 0.0 | SM |a] |a Very loose to loose black silty SAND (SM), ms <1.5 mm, no odor, 5 (57|38
WOH| 18 2.0 914 moist, contains slag and coal ash residue
i ; A | -COAL FINES-
i 3 | s2| 20 |SM Similar to S1 5 6035
3 22 4.0
B 3
3
i 2 | s3 | 40 | SM Similar to S1 5 (60|35
2 21 6.0
-5 2
2 308.4
ML 5.5 | Very loose black SILT with sand (ML), mps <0.5 mm, no odor, moist, 25(75
i 1 sS4 6.0 | ML common pockets of material similar to above sand 0.5 to 5 in. in
1 24 8.0 length, contains slag and coal ash residue
B 2 -FLY ASH-
1
i 1| s5 | 8o | Mt Very loose black SILT (ML), no odor, moist 10{90
1 24 10.0
B 1
1
10 WOH| S6 10.0 ML Similar to S5, except moisture changes from moist to wet 10(90
WOH| 22 12.0
B 1
2
i 1 [ s7 120 M Similar to S5 10190
1 24 | 140
- |WOH
WOH
i 1 | s8 | 140 | M- Similar to S5 10l90
WOH| 24 16.0
- 15-WOH
1
i 1 | s9 | 160 | M- Similar to S5 10l90
1 24 18.0
- |WOH
WOH
i 1 [ s10] 180 | Mt Loose black SILT with sand (ML), no odor, moist 15|85
2 16 | 20.0
B 3
2
- 20
Water Level Data Sample ID Well Diagram Summary
: Depth (ft) to: ; [ITT] Riser Pipe
Date Time TEIapS(;d Bottomp Bogto)m ° O;?en End Rod [E] screen Overburden (ft) 66.0
ime (hr. of Casing| of Hole| Vater| T- Th|n.WaII Tube Filter Sand Rock Cored (ft) -
01/16/2023| 14:00 550 | 550 | 52.0 U - Undisturbed Sample Cuttings Samples S26, T1
S - Split Spoon Sample Grout
Concrete Boring No. HAB-26-OWN
~ Bentonite Seal

Field Tests:

Dilatancy: R Rapld S- Slow N - None

Touqh

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

DrvStrenqth N- None L-Low M-Medium H-High V-VeryHigh
i O

~ Note SOII |dent|f|cat|on based on wsual-manual methods of the USCS as gractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Boring No. HAB-26-OWN
ICH TEST BORING REPORT File No. 129342-055
SheetNo. 2 of 3
[ . — — "
cl3 /92| .2l 8|6 = VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravell Sand Field Test
Elgc|Z2E|2E| & | 5|Egs gl 8|5 g
£ | & S = >
%_ 3© %_ 8 S '*E_ n g ‘g %g (Density/consistency, color, GROUP NAME, max. particle size, % ® % % R g % 'g)
o 28| Ex S o B 1 =856 structure, odor, moisture, optional descriptions SIEISIZ2IEIEIS| 2 B]|5
o s B o3 o 2 § 2 GEOLOGIC INTERPRETATION) 2lelelelel=|ElR|E|E
22 s11 | 200 ML Similar to 510 5155
2 24 | 220
i ] -FLY ASH-
B ML A
1 S§12 | 22,0 Similar to $10 15|85
1 24 | 240
- |WOH
1
[ [won| s13 | 240 | M- Similar to $10 15|85
WOH| 24 | 26.0
-25- 1
1
[ [won| s1a | 260 | M- Similar to $10 15|85
2 | 24 | 280
B 2
3 286.4
CH 27.5 | Soft gray fat CLAY (CH), mps <0.5 mm, no odor, moist 2|98
[ T1 28.0 Shelby tube taken from 28 to 30 ft., with 100% recovery
24 30.0 -ALLUVIAL DEPOSITS-
30 WOH| S15 | 30.0 CH Very soft gray fat CLAY (CH), mps <0.5 mm, o odor, moist 4 196
WOH| 23 | 32,0 Note: Collected vacuum bag and environmental sample from 30 to 34
i 2 gMITOG- 30 5 ft.
3 1
I 1 [s16 | 320 M Similar to $15 5 95
2 | 24 | 340
- 4
4
i 1 S17 | 34.0 CH Soft gray sandy fat CLAY (CH), mps <0.5 mm, no odor, moist 30|70
1 20 36.0
-354 3
2
B — 279 ] N A R I A I AN I N
1 S18 | 36.0 | SM 36.0 | Loose gray silty SAND (SM), mps <1.5 mm, no odor, moist to wet 65|35
2 | 18 | 380
- 3
6
| 1 [st9 | 80| M Similar to $18 70130
2 | 20 | 400
B 5
7
- 40
B — 299 | __ __ __ __ ] N A S I A IS SN N N
7 S20 | 440 | SP 44.0 | Dense gray to brown poorly-graded SAND (SP), mps <10 mm, no 5(5(5|40(|40| 5
14 17 455 odor, moist
-454 19
i 7 | s21 | a00 | SP Similar to $20, except medium dense 5|5|5|40[40| 5
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-26-OWN




HALBkicH

TEST BORING REPORT

Boring No. HAB-26-OWN

File No. 129342-055
SheetNo. 3 of 3

[ . — — "
2|3 |22 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE =l a= s o)) o= © © | @

%_ g¢e %8 g ‘% N g ‘g %§ (Density/consistency, color, GROUP NAME, max. particle size', 2lol2|3|0lgl8 _qé % g
o 28| Ex So| 8| =865 structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D *:gu S
o 8 S o2 g 2 GEOLOGIC INTERPRETATION) 2lel=lzlelc|zle|El&
10 16 50.5
7507 15
i -ALLUVIAL DEPOSITS-
& i Note: Water encountered at 52 ft.
-
% i 3 S22 | 54.0 Similar to S20, except medium dense 5(5(5|40(|41| 4
5 5 17 | 555
§ -55-4 13
(&)
% i Note: Switch to continuous sampling for screened sample. Flowing
[ sands cause slower drilling. Cherty gravels on drill plug
3 i 5 S23 | 57.0 Similar to S20, except medium dense 5(5(5|40(|40| 5
§ 7 14 59.0 Note: Collected vacuum bag and environmental sample from 57 to 61
&1 13 §W/TOG- 57,5 ft.
£ 13 2
ol
2 5 S24 | 59.0 Similar to S20, except medium dense 5|5 |5 (40(40| 5
: 10 | 14 | 610
S [60 14
& 14
@
5t
3
g
é i 3 S25 | 62.0 Similar to S20, except medium dense 5(5|5|40(|40| 5
2 6 11 | 64.0 Note: Collected vacuum bag sample from 62 to 66 ft.
al 5 M1 | 62.5 Note: Collected environmental sample from 62 to 64 ft.
< 11 | sm3 63.0
% .
¢ 7 | 826 | 64.0 Similar to S20 5(5|5|40({40| 5
s 13 | 24 | 66.0
2 654 21
2 22
g | 247.9
<9( 66.0 BOTTOM OF EXPLORATION 66.0 FT
&

H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

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

Boring No. HAB-26-OWN
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Hﬁl:E‘ICH TEST BORING REPORT Boring No. HAS-27-0NN
Project AECI NMPP Pond 03 Closure, New Madrid Power Plant File No.  129342-055
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor Bulldog Drilling, Inc. Start February 2, 2023
. ] Finish February 2, 2023
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller Bulldog Drilling, Inc.
Type HSA s R Rig Make & Model: Skid; CME-CMES5LC H&A Rep. J. Darragh
_ _ _ Bit Type: Cutting Head Elevation 306.3
Inside Diameter (in.)| 4.25 13/8 - Drill Mud: None Datum NAVDSS
Hammer Weight (Ib)| - 140 - Casing: HSA 6 in. Location
. Hoist/Hammer: Winch / Automatic Hammer N 246276.48
Hammer Fall (in.) ) 30 ) PID Make & Model: E 1097904.03
[ . - = = .
2|3.|22| 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
S|ne|SS| 3| £ | 9| ESE 2 2 > 8
%_ 5° %_ 8 £ ;g_ N g ‘E G §' (Density/consistency, color, GROUP NAME, max. particle size', % © % % 0|82 _QE) % %
|28 Ex|J O BN =85S structure, odor, moisture, optional descriptions SIEISIZIEIEIS|D %5
o 8 S o 2 g 2 GEOLOGIC INTERPRETATION) clel2lzlel=|ElRIEE
0 1 S1 0.0 | SM |a] |a Very loose brown to black silty SAND (SM), mps <3 mm, no odor, 5110(75| 5|5
B 1 10 2.0 9 moist, contains bottom ash and slag
1 21 -BOTTOM ASH-
i 1| s2 | 20 |SM Similar to S1 5(10|75| 5| 5
B 1 18 4.0 Note: Bulk sample from auger cuttings at 2 to 10 ft.
1 B1 | 25
i 1| s3 | a0 | SM Similar to S1 5(10|75| 5| 5
| 5 1 12 | 6.0
| 1 300.3
1 S4 6.0 | ML 6.0 | Very loose brown to black sandy SILT (ML), mps <1.5 mm, no odor, 199
| WOH| 12 8.0 moist to wet, contains bottom ash and slag
1 -FLY ASH-
| |woH
1 | s5 | 80 | M Similar to S4 100
B 1 23 10.0 Note: Possible perched water table in CCR at 8 ft.
WOH
[ 10 [ WOH
1 S6 10.0 ML Similar to S4, except 4 to 6 in. pockets of a black silty SAND 35|65
i 1 24 | 120
1
| 1
WOH| s7 | 120 | Mt Similar to S4 100
| WOH| 13 14.0
WOH
| |woH
WOH| s8 | 140 | Mt Similar to S4 100
| 15 WOH| 24 16.0
WOH
| |woH
WOH[ s9 | 160 | Mt Similar to S4 00
| WOH| 24 18.0
WOH
| [WOH 288.3
2 S10 | 18.0 | CL 18.0 | Stiff gray lean CLAY with sand (CL), mps <0.5 mm, no odor, moist 15185
B 4 18 20.0
6 -ALLUVIAL DEPOSITS-
| oo L8 _ 22003 | _ _ _ _ __ __ _ _ _ ______________ N O O
T1 20.0 | ML 20.0 | Gray-brown SILT (ML), mps <1 mm, no odor, moist 2|98
B 15.5 | 22.0
B _ 2843 | _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ ___________ N O NN NN AN SN S N B N
WOH| S11 220 | SM 22.0 | Very loose silty SAND (SM), mps <0.5 mm, no odor, moist 65|35
B WOH| 17 24.0
2 SM/TOG- 23.0 Note: Collected vacuum bag and environmental from 22 to 26 ft.
i 6 1 '
1 S12 | 24.0 SM Medium dense gray to brown silty SAND (SM), mps <1.5 mm, no 15|70(15
| o5 L 4 18 odor, wet
Water Level Data Sample ID Well Diagram Summary
: Depth (ft) to: ; [ITT] Riser Pipe
Date | Time TEIapsﬁd Bottomp Bogto)m © - Open End Rod [E] sScreen Overburden (ft) 50.0
ime (")t Casing| of Hoie| Vater | T- Thin Wall Tube Filter Sand Rock Cored (ft) -
02/02/2023| 11:30 400 | 400 | 390 | U-Yndsturbed Sample Cuttings Samples  S18, T2
Possible perched water table in CCR af 8 ft S - Spiit Spoon Sample Grout
PP Concrete Boring No. HAB-27-OWN
Note: Water encountered at 39 ft depth \\\\ Bentonite Seal
Field Tests: Dilatancy: R Rapld S - Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh

ch

DrvStrenqth N- None L-Low M-Medium H-High V-VeryHigh
i O

~ Note SOII |dent|f|cat|on based on wsual-manual methods of the USCS as gractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Boring No. HAB-27-OWN
ICH TEST BORING REPORT File No. 129342-055
SheetNo. 2 of 2
[ . — — "
2|3 |22 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |m.E = 5= g [=)) o= [0 [0 | @
%_ 5© %_ 8 S ;g_ %) g *g S § (Density/consistency, color, GROUP NAME, max. particle size', Clol2l3]ol8l § % £
o |23 Ex|H 2 81 =856 structure, odor, moisture, optional descriptions SIEISI2IEIEIS| D Z| 5
o 8 S o2 g 2 GEOLOGIC INTERPRETATION) 2lel=lzlelc|zle|ElE
250 26.0
i 10 _ 2003 | _ _ _ _ _ _ _ _ _ __ _______________] S I
T2 26.0 | SP 26.0 | Light brown poorly-graded SAND (SP), mps <2 mm, no odor, moist 15|83 2
B 11 275
B -ALLUVIAL DEPOSITS-
WOH| S13 | 28.0 sp Loose light brown poorly-graded SAND (SP), no odor, moist 15|85
B 3 16 | 30.0
6
- 30 ’
i 2 S14 | 34.0 Sl Similar to S13, except medium dense 15|85
"las| 7 | 15 | 360
9
| 10
s 267.3 | Note: Water encountered at 39ft.depth _ | O I N U A S A
1 S15 | 39.0 39.0 | Medium dense light brown silty SAND (SM), no odor, wet 80|20
[ 404 2 | 18 | 410
9
| 10
=
1 S16 | 42.0 Similar to S15
B 3 23 | 440 Note: Collected environmental sample from 42.5 to 43.5 ft.
8 M1 | 425 Note: Collected vacuum bag and environmental sample from 42 to 46
i 11 SM/TOG- 43 ft.
n=2-Y /]
2 2 || 240 Similar to S15
| 45| 4 | S17 46.0
9 24 ’
| 10
| 4 S18 | 485 Similar to S15
6 | 24 | 500
| 5018 256.3
50.0 BOTTOM OF EXPLORATION 50.0 FT
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-27-OWN
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

HAHBEicH TEST BORING REPORT Boring No. HAS2e-0N
Project AECI NMPP Pond 03 Closure, New Madrid Power Plant File No.  129342-055
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling, Inc. Start January 24, 2023

. ] Finish January 24, 2023

Casing | Sampler | Barrel Drilling Equipment and Procedures Driller Bulldog Drilling, Inc.

Type HSA s R Rig Make & Model: Skid; CME-CMES5LC H&A Rep. J. Darragh
_ _ _ Bit Type: Cutting Head Elevation 311.5
Inside Diameter (in.)| 4.25 13/8 - Drill Mud: None Datum NAVDSS
Hammer Weight (Ib)| - 140 - Casing: HSA 6 in. Location
. Hoist/Hammer: Winch / Automatic Hammer N 245849.04
Hammer Fall (in.) - 30 - PID Make & Model: E 1097346.83
[ . - = = .

2|3.|22| 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
S|ne|SS| 3| £ | 9| ESE 2 2 > 8
S |8¢° 2 S| E £| 2 g ‘E g § (Density/consistency, color, GROUP NAME, max. particle size!, lo|5128]el8]8 _qg) = £

[ g— 2| Exr $ ) 8 = |556s structure, odor, moisture, optional descriptions 8 £ 8 % ElE 7‘3 = '*é S

o 8 B B2 g 2 GEOLOGIC INTERPRETATION) clel2lzlel=|ElRIEE
[ 0 1 S1 00 | SM |a] |a Very loose black silty SAND (SM), mps <3 mm, no odor, moist, 5 (60|35
1 20 2.0 119 contains bottom ash and slag
i ; 4 |4 -BOTTOM ASH-
i 2 | 52 | 20 | SM Similar to S1 5 (60|35
2 18 4.0
- 2
2
i 1] s3 | a0 | SM Similar to S1 60|40
1 18 6.0
-5 1
1
B 305.5
1 S4 6.0 | ML 6.0 | Very loose black to brown sandy SILT (ML), mps <1.5 mm, no odor, 199
1 24 8.0 moist, contains bottom ash and slag, occasional 1 to 3 in. pockets of
- W?H coarser material
-FLY ASH-
i 1 1 s5 | 8o | M Similar to S4 100
1 20 10.0
: 1
2
-10 ML -
1 S6 10.0 Similar to S4 100
1 1 | 120
- 1
1
[ [won| s7 | 120 | ML Similar to S4 00
1 19 | 140
- WOH
WOH
B 297.5
2 S8 14.0 | SM 14.0 | Very loose black to brown silty SAND (SM), mps <1.5 mm, no odor, 1128(53(18
2 15 16.0 moist, contains bottom ash and slag
(197 ] -BOTTOM ASH-
" [woHn| s9 | 160 | SM Similar to S8 30(50(20
WOH| 15 18.0
B 2
2
B 293.5
WOH| s10 | 18.0 | ML 18.0 | Very loose to loose black to brown sandy SILT (ML), mps <2 mm, no 30|70
WOH| 24 | 20.0 odor, wet, contains bottom ash and slag
[ W?H -FLY ASH-
- 20
Water Level Data Sample ID Well Diagram Summary
: Depth (ft) to: ; [ITT] Riser Pipe
Date Time TEIapsﬁd Bottomp Bogto)m ° O[?en End Rod [(E] screen Overburden (ft) 60.0
ime (hr. of Casing Water T-Thm.WaII Tube Filter Sand Rock Cored (ft) -
01/24/2023 48.0 U - Undisturbed Sample Cuttings Samples S23, T1
Water|encountergd at 48.0 ft BGS S - Spiit Spoon Sample Grout
il ' Concrete Boring No. HAB-28-OWN
~ Bentonite Seal
Field Tests: Dilatancy: R Rapld S - Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh

ch

DrvStrenqth N- None L-Low M-Medium H-High V-VeryHigh
i O

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




Oct 10, 23

\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECN\GINT\129342_055 - POND 003 CLOSURE.GPJ

H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Boring No. HAB-28-OWN
ICH TEST BORING REPORT File No. 129342-055
SheetNo. 2 of 3
[ . — — "
2|3 |22 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE =l a= s o)) o= © © | @
%_ g¢e %8 g ‘% n g ‘g %§ (Density/consistency, color, GROUP NAME, max. particle size', Zlol2|2|ol8ld g % g
o 28| Ex So| 8| =865 structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D .‘Z’ S
o 8 S o 2 g 2 GEOLOGIC INTERPRETATION) 2lel=lzlelc|zle|El&
(25 [s11 ] 200 ML Similar to 510 30170
4 | 16 | 220 2905 -FLY ASH-
i g SM 21.0 | Loose black silty SAND (SM), mps <4 mm, no odor, wet, contains 254530
bottom ash and slag
I 1 | s12 | 220 -BOTTOM ASH-
3 14 | 24.0
- 5
4
i 1 S13 | 24.0 SM Similar to S12, except very loose and very poor retention-flowing 254530
1 9 26.0 material
-25-4 1
1
B 285.5
1 S14 | 26.0 | ML 26.0 | Soft gray SILT with sand (ML), mps <0.5 mm, no odor, moist 25|75
1 16 | 28.0
i g -ALLUVIAL DEPOSITS-
i T1 28.0 ML Gray-brown SILT with sand (ML), mps <1 mm, no odor, moist 24|76
17 | 30.0
39 _ 281565 _ _ _ _ I I SN N (N SN S N SO M
2 S15 | 30.0 | SM 30.0 | Loose gray silty SAND (SM), mps <0.5 mm, no odor, moist 5545
4 18 32.0
i 152 SM Medium dense tan to gray silty SAND (SM), mps <2 mm, no odor, 90|10
moist
i 5 S16 | 32.0 SM Medium dense tan to gray silty SAND (SM), mps <2 mm, no odor, 10(75]15
10 17 | 34.0 moist
- 13
15
B SM P
5 | S17 | 34.0 Similar to S16 1017515
7 17 36.0
-35- 7
7
B SM A
2 S18 | 36.0 Similar to S16 10!75115
6 | 17 | 380
- 7
7
B SM A
3 | S19 | 38.0 Similar to S16 10!75115
S5 | 15 | 400
- 8
10
-40
i SM -
7 S20 | 44.0 Similar to S16 10(75[15
9 | 17 | 455
-45- 10
i 3 S21 | 49.0 Note: Water encountered at 48 ft. BGS 10(75]|15
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-26-OWN
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Boring No. HAB-28-OWN
ICH TEST BORING REPORT File No. 129342-055
SheetNo. 3 of 3
%) - — — "
13 .85 o é é c o Z VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |m.E < B.V s (o)) o= [0) [0) > %]
%_ 3© %—8 1S :g_ n g ‘g %§ (Density/consistency, color, GROUP NAME, max. particle size, % o % % ol _qé % '%,
28| Ex So B 1 =856 structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D *:Eu 5
o g g o3 [a] % g ﬁ GEOLOGIC INTERPRETATION) NN EES c'/t)
[ o[ 7 | T8 [ 505 :
8 SM Similar to S16, except wet 10{75[15
i -ALLUVIAL DEPOSITS-
i 2 | s22 | 540 SM " Similar to $16, except wet 10|75(15
4 10 56.0 Note: Collected environmental sample from 54.0 to 56.0 ft.
-55-4 8 M1 55.0
11
i 4 | s23] 585
6 0 | 600
3 Note: No recovery from spoon, cherty fine to coarse gravel on drill
- 60 plug
BOTTOM OF EXPLORATION 60.0 FT
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-28-OWN
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Hﬁl:E‘ICH TEST BORING REPORT Boring No. HAR-25-0MN
Project AECI NMPP Pond 03 Closure, New Madrid Power Plant File No.  129342-055
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor  Bulldog Drilling, Inc. Start January 10, 2023
. i Finish January 10, 2023
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller Bulldog Drilling, Inc.
Type HSA s R Rig Make & Model: Skid; CME-CMES5LC H&A Rep. J. Darragh
_ _ _ Bit Type: Cutting Head Elevation 306.5
Inside Diameter (in.)| 4.25 13/8 - Drill Mud: None Datum NAVDS8
Hammer Weight (Ib)| - 140 - ﬁa_sitf}ai HSA 6 '”\-N_ | Atormatio H Location
. oist'Hammer: Winc utomatic Hammer N 245691.24
Hammer Fall (in.) - 30 B PID Make & Model: E 1095995.02
[ . - = = .
g3 .25 om fé E coc VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
S|ne|SS| 3| £ | 9| ESE 2 2 > 8
%_ 5° %_ 8 £ ;g_ N g ‘E G §' (Density/consistency, color, GROUP NAME, max. particle size', % © % % 0|82 _QE) % %
© 28| Ex S0 81 =186 structure, odor, moisture, optional descriptions SIEISIZIEIEIS|D "é 5
o 8 B B2 g 2 GEOLOGIC INTERPRETATION) NNRREERE
[ 0 1 S1 .0 | ML |[a] |2 Very loose sandy SILT (ML), mps <0.5 mm, no odor, slag and coal 30|70
1 5 119 ash residue
= ‘] a o
4 |4 -FLY ASH-
i T | s3 | 20 | M Similar to S1 30(70
WOH 35
- |woH
" [won| s3 | 40 | Mt Similar to S1 30(70
WOH 6.0
- 5 {WOH
1
i WOH| sS4 6.0 ML Very loose SILT (ML), mps <0.5 mm, no odor, moist 100
WOH 8.0
- |WOH
1
i 1 1 s5 | 8o | M Similar to S4 100
8q \ 8.5 |
1
S6 95 ML Very loose black sandy SILT (ML), mps <3 mm, no odor, moist, coal 43|57
- 10 2 s7 [\ 10.0 and slag fragments present
1 10.0
i Wg)H 120 | ML Very loose black sandy SILT (ML), mps <1 mm, no odor, wet, slag 43|57
and coal ash present, occasional 2 to 4 in. pockets of coarser
B ML material
1 S8 . 5125(70
1 1158 Similar to bottom of S7
B 1 :
12
B 292.5
7 S9 14.0 | CL 14.0 | Stiff brown lean CLAY (CL), mps <2 mm, no odor, moist, grain size 30|70
7 16.0 increases with depth
(1% 3 -ALLUVIAL DEPOSITS-
B — 205 __ __ __ __ __ _ ] N A N A A I AN I A B
2 S10 | 16.0 | ML 16.0 | Medium stiff brown to light gray sandy SILT (ML), mps <3 mm, no 15|20|65
3 18.0 odor, moist, occasional pockets of coarser sands 2 to 6 in. in length.
B j Grades smoothy to sand described below by 18 ft.
i 2 | s11 ] 180 | Medium dense gray silty SAND (SM), mps <3 mm, no odor, moist | | | |25(35[40] | | | |
6 20.0 with occasional great coarser sand pockets 2 to 5.5 in. in length
B 6
5
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@psed|_Depth (ff) to: 0 - Open End Rod [IL]  Riser Pipe Overburden (ft) 29.0
Time (hr.) Bottom | Bottom| yy oier | T~ Thin Wall Tube [E] Sereen
of Casing| of Hole . Filter Sand Rock Cored (ft) -
U- Untilsturbed Sample Cuttings Samples S13, T1
S - Split Spoon Sample Grout
Concrete Boring No. HAB-29-OWN
~ Bentonite Seal
Field Tests: Dilatancy: R Rapld S - Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H - High

Touqh

ch

DrvStrenqth N- None L-Low M-Medium H-High V-VeryHigh
i O

~ Note SOII |dent|f|cat|on based on wsual-manual methods of the USCS as gractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Boring No. HAB-29-OWN
|CH TEST BORING REPORT File No.  129342-055
SheetNo. 2 of 2
%) Py — — "
2|3 |22 0| £ § cor VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |m.E = 5= g [=)) o= [0 [0 | @
%_ 3© %8 € '*E_ n g ‘g %g (Density/consistency, color, GROUP NAME, max. particle size, % © % % R _qé ‘g '%,
2 e <Eu rld 2 a = 5SS structure, odor, moisture, optional descriptions SIEISI2IEIEIS| D Z|5
8 R B % = ﬁ GEOLOGIC INTERPRETATION) clelelelel=|BlClE|E
20 T 20.0 | SM & Light brown silty SAND (SM), mps <1 mm, no odor, moist 8020
24 | 220 X
: | Gray-brown lean CLAY with sand (CL), mps <1 mm, no odor, moist _ | T T [ [17/83] 1 1 T |
i 3 S12 | 22.0 SM . Loose light gray silty SAND (SM), mps <3 mm, no odor, moist 8020
4 24.0
i i -ALLUVIAL DEPOSITS-
i Note: Occasional pockets of brown clayey material 2 to 6 in. in length
| 25 _
[ [ 3 [s13 ] 270 | M Similar to $12 80120
4 29.0
B 4
3
B 277.5
29.0 BOTTOM OF EXPLORATION 29.0 FT
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-29-OWN
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

HAEBkicH

TEST BORING REPORT

Boring No. HAB-29-OWN(A|

Project AECI NMPP Pond 03 Closure, New Madrid Power Plant File No. ~ 129342-055
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling, Inc. Start January 11, 2023
— - Finish January 11, 2023
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller Bulldog Drilling, Inc.
Type HSA s R Rig Make & Model: Skid; CME-CMES5LC H&A Rep. J. Darragh
_ _ _ Bit Type: Cutting Head Elevation 306.6
Inside Diameter (in.)| 4.25 13/8 - Drill Mud: None Datum NAVD88
Hammer Weight (Ib)| - 140 - Casing: HSA 6 in. Location
. Hoist/Hammer: Winch / Automatic Hammer N 245686.92
Hammer Fall (in.) - 30 - PID Make & Model: E 1096002.38
[ . - = = .
13 .|8C| o é § cos VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
= |mE <3< &£ @ o5 2 @ > 3
%_ 59 %8 g :g_ 0 g ‘E %‘0;9' (Density/consistency, color, GROUP NAME, max. particle size!, NI _%) % £
© 28| Ex S0 81 =186 structure, odor, moisture, optional descriptions SIEISIZIEIEIS|D "é 5
a] 3 S ) 4] § 2 GEOLOGIC INTERPRETATION) clel2lzlel=|ElRIEE
i 0 vy o
4 4
= a o
LR -FLY ASH-
= 5 -
= ']0 -
B 292.6
T1 14.0 | CL 14.0 | Brown sandy lean CLAY (CL), no odor, moist 33|67
16.5 | 16.0
157 -ALLUVIAL DEPOSITS-
- 20
Water Level Data Sample ID Well Diagram Summary
. | Elapsed|__Depth (ft) to: 0 - Open End Rod LLL]  Riser Pipe
Date | Time |- (br.| B0tom [ Bottom 1 ] Open End Ro [E]  Soreen Overburden (ft)  55.0
“lof Casing| of Hole ater . |n. all Tube Filter Sand Rock Cored (ft) -
01/11/2023| 15:10 460 | 460 | 440 | U-Undisturbed Sample Cuttings Samples S5, T1
S - Split Spoon Sample B o
Concrete Boring No. HAB-29-OWN(A)
XY Bentonite Seal
Field Tests: Dilatancy: R Rapld S-Slow N-None Plasticity: N - Nonplastic L-Low M -Medium H - High

Touqh

-ah

DrvStrenqth N- None L-Low M-Medium H-High V-VeryHigh
i O

~ Note SOII |dent|f|cat|on based on wsual-manual methods of the USCS as gractlced by Haley & Aldrich, Inc.
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HALBkicH

TEST BORING REPORT

Boring No. HAB-29-OWN(A)

File No. 129342-055
SheetNo. 2 of 3

%) Py — — "
2|3 |22 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE =l a=| 5| © o8 [} © | @

%_ 8¢ %_ 8 € ‘% n g ‘g & § (Density/consistency, color, GROUP NAME, max. particle size', 2lol2|3|0lgl8 _qé % g
o |23 Ex So| 8| =865 structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D *:JB S
o 3 8 o3 &l % g ﬁ GEOLOGIC INTERPRETATION) N NNERNEE E,‘=)
- 20
i -ALLUVIAL DEPOSITS-
| 25 _
| 30 _
B — 226 | _ _ _ __ ] N A S I A I SN N N B
2 S1 34.0 | SM 34.0 | Medium dense tan to gray silty SAND (SM), mps <1 mm, moist 85(15
6 | 16 | 36.0
-351 8
9
B — 76 | __ __ __ _ __ _ ] N A S A A IS AN I A
7 S2 39.0 | SP 39.0 | Dense tan to gray poorly-graded SAND with gravel (SP), mps <20 15 5(75] 5
14 19 | 41.0 mm, moist, contains cherty gravel
-40- 20
21
i 5 | S3 | 44.0 Similar to S2 15 5|75| 5
9 | 18 | 46.0
-45- 9
9
I 2 | s4 | 480
4 | 0 |500
i 180 Note: No recovery from split spoon, fine flowing sands in bottom of
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-29-OWN(A)
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Boring No. HAB-29-OWN(A)
ICH TEST BORING REPORT File No. 129342-055
SheetNo. 3 of 3
%) - — — "
2|3 |22 0| £ 5 s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |m.E =l a= s o o= [ Q | @
%_ 5© % 8 IS ;g_ %) g *g S § (Density/consistency, color, GROUP NAME, max. particle size', Clol2l3]0l8l8 _GE) % £
o 28| EQ 3 2 a = |3 55 structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D |
% ] % = ﬁ GEOLOGIC INTERPRETATION) N NNERNEENE
50 hole
-ALLUVIAL DEPOSITS-
Note: Shoe at 55 ft. returns with cherty gravel of 5 to 35 mm size,
4 S5 53.0 flowing sands continue 5110/15|65| 5
10 11 55_'0 Medium dense tan to gray poorly-graded SAND (SP), no odor, moist
9
8
55 BOTTOM OF EXPLORATION 55.0 FT
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-23-OWN(A)
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Hﬁl:E‘ICH TEST BORING REPORT Boring No. HAR-25-0MN
Project AECI NMPP Pond 03 Closure, New Madrid Power Plant File No.  129342-055
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor  Bulldog Drilling, Inc. Start January 10, 2023
. i Finish January 10, 2023
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller Bulldog Drilling, Inc.
Type HSA s R Rig Make & Model: Skid; CME-CMES5LC H&A Rep. J. Darragh
_ _ _ Bit Type: Cutting Head Elevation 306.5
Inside Diameter (in.)| 4.25 13/8 - Drill Mud: None Datum NAVDS8
Hammer Weight (Ib)| - 140 - ﬁa_sitf}ai HSA 6 '”\-N_ | Atormatio H Location
. oist'Hammer: Winc utomatic Hammer N 245691.24
Hammer Fall (in.) - 30 B PID Make & Model: E 1095995.02
[ . - = = .
g3 .25 om fé E coc VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
S|ne|SS| 3| £ | 9| ESE 2 2 > 8
%_ 5° %_ 8 £ ;g_ N g ‘E G §' (Density/consistency, color, GROUP NAME, max. particle size', % © % % 0|82 _QE) % %
© 28| Ex S0 81 =186 structure, odor, moisture, optional descriptions SIEISIZIEIEIS|D "é 5
o 8 B B2 g 2 GEOLOGIC INTERPRETATION) NNRREERE
[ 0 1 S1 .0 | ML |[a] |2 Very loose sandy SILT (ML), mps <0.5 mm, no odor, slag and coal 30|70
1 5 119 ash residue
= ‘] a o
4 |4 -FLY ASH-
i T | s3 | 20 | M Similar to S1 30(70
WOH 35
- |woH
" [won| s3 | 40 | Mt Similar to S1 30(70
WOH 6.0
- 5 {WOH
1
i WOH| sS4 6.0 ML Very loose SILT (ML), mps <0.5 mm, no odor, moist 100
WOH 8.0
- |WOH
1
i 1 1 s5 | 8o | M Similar to S4 100
8q \ 8.5 |
1
S6 95 ML Very loose black sandy SILT (ML), mps <3 mm, no odor, moist, coal 43|57
- 10 2 s7 [\ 10.0 and slag fragments present
1 10.0
i Wg)H 120 | ML Very loose black sandy SILT (ML), mps <1 mm, no odor, wet, slag 43|57
and coal ash present, occasional 2 to 4 in. pockets of coarser
B ML material
1 S8 . 5125(70
1 1158 Similar to bottom of S7
B 1 :
12
B 292.5
7 S9 14.0 | CL 14.0 | Stiff brown lean CLAY (CL), mps <2 mm, no odor, moist, grain size 30|70
7 16.0 increases with depth
(1% 3 -ALLUVIAL DEPOSITS-
B — 205 __ __ __ __ __ _ ] N A N A A I AN I A B
2 S10 | 16.0 | ML 16.0 | Medium stiff brown to light gray sandy SILT (ML), mps <3 mm, no 15|20|65
3 18.0 odor, moist, occasional pockets of coarser sands 2 to 6 in. in length.
B j Grades smoothy to sand described below by 18 ft.
i 2 | s11 ] 180 | Medium dense gray silty SAND (SM), mps <3 mm, no odor, moist | | | |25(35[40] | | | |
6 20.0 with occasional great coarser sand pockets 2 to 5.5 in. in length
B 6
5
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@psed|_Depth (ff) to: 0 - Open End Rod [IL]  Riser Pipe Overburden (ft) 29.0
Time (hr.) Bottom | Bottom| yy oier | T~ Thin Wall Tube [E] Sereen
of Casing| of Hole . Filter Sand Rock Cored (ft) -
U- Untilsturbed Sample Cuttings Samples S13, T1
S - Split Spoon Sample Grout
Concrete Boring No. HAB-29-OWN
~ Bentonite Seal
Field Tests: Dilatancy: R Rapld S - Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H - High

Touqh

ch

DrvStrenqth N- None L-Low M-Medium H-High V-VeryHigh
i O

~ Note SOII |dent|f|cat|on based on wsual-manual methods of the USCS as gractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Boring No. HAB-29-OWN
|CH TEST BORING REPORT File No.  129342-055
SheetNo. 2 of 2
%) Py — — "
2|3 |22 0| £ § cor VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |m.E = 5= g [=)) o= [0 [0 | @
%_ 3© %8 € '*E_ n g ‘g %g (Density/consistency, color, GROUP NAME, max. particle size, % © % % R _qé ‘g '%,
2 e <Eu rld 2 a = 5SS structure, odor, moisture, optional descriptions SIEISI2IEIEIS| D Z|5
8 R B % = ﬁ GEOLOGIC INTERPRETATION) clelelelel=|BlClE|E
20 T 20.0 | SM & Light brown silty SAND (SM), mps <1 mm, no odor, moist 8020
24 | 220 X
: | Gray-brown lean CLAY with sand (CL), mps <1 mm, no odor, moist _ | T T [ [17/83] 1 1 T |
i 3 S12 | 22.0 SM . Loose light gray silty SAND (SM), mps <3 mm, no odor, moist 8020
4 24.0
i i -ALLUVIAL DEPOSITS-
i Note: Occasional pockets of brown clayey material 2 to 6 in. in length
| 25 _
[ [ 3 [s13 ] 270 | M Similar to $12 80120
4 29.0
B 4
3
B 277.5
29.0 BOTTOM OF EXPLORATION 29.0 FT
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-29-OWN
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

HﬁtE‘ICH TEST BORING REPORT Boring No. HAB-30-OWN
Project AECI NMPP Pond 03 Closure, New Madrid Power Plant File No.  129342-055
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor  Bulldog Drilling, Inc. Start January 10, 2023

. ] Finish January 10, 2023

Casing | Sampler | Barrel Drilling Equipment and Procedures Driller Bulldog Drilling, Inc.

Type HSA s R Rig Make & Model: Skid; CME-CMES5LC H&A Rep. J. Darragh
_ _ _ Bit Type: Cutting Head Elevation 307.8
Inside Diameter (in.)| 4.25 13/8 - Drill Mud: None Datum NAVDSS
Hammer Weight (Ib)| - 140 - Casing: HSA 6 in. Location
. Hoist/Hammer: Winch / Automatic Hammer N 245646.51
Hammer Fall (in.) - 30 - PID Make & Model: E 1096762.16
[ . - = = .

2|3.|22| 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
S|ne|SS| 3| £ | 9| ESE 2 2 > 8
%_ 5° %_ 8 £ ;g_ N g ‘E G §' (Density/consistency, color, GROUP NAME, max. particle size', % © % % 0|82 _QE) % %

© 28| Ex S0 81 =186 structure, odor, moisture, optional descriptions SIEISIZIEIEIS|D "é 5

o 8 B B2 g 2 GEOLOGIC INTERPRETATION) clel2lzlel=|ElRIEE
[ 0 2 S1 00 | ML |a] | Very loose black sandy SILT (ML), mps <0.5 mm, no odor, moist, 5115(80
2 20 2.0 119 contains coal ash and slag residues
i 2 Y | -FLY ASH-
i 2 32 20 | ML Similar to S1, except loose 5115(80
2 23 | 40 Note: Bucket sample taken from 2 to 10 ft. from cuttings
B 3 B1 25
2
B 303.8
1 S3 40 | SM 4.0 | Very loose black silty SAND (SM), no odor, moist 203545
2 22 6.0
-5 2 co
2 -COAL FINES-
B 301.8
1 S4 6.0 | ML 6.0 | Very loose black sandy SILT (ML), mps <0.5 mm, no odor, moist 5115(80
1 22 8.0
i ; -FLY ASH-
i 1 1 s5 | 8o | M Similar to S4 5 [15[80
1 22 | 10.0
- 1
1
(10T Ts6 [ 100 M Similar to S4 5 (15|80
WOH| 22 12.0
- 1
WOH
Note: At 11.4 ft. moisture becomes wet
[ WOH| S7 12.0 ML Similar to S4, except wet 5 (15|80
1 18 | 14.0
- WOH
1
Note: At 13.7 ft. 1 in. pocket of medium grained poorly sorted coal
[ [won[ ssa | 140 | Mt slag sand 5 15|80
1 9 16.0 2928 Similar to S4, except wet
(1571 1 | s8B| 150 SP- 15.0 [ Very loose black poorly-graded SAND with clay (SP-SC), mps <3 mm, 1127137]35
1 9
sSC no odor, moist, contains coal slag
i 1 S9 16.0 Note: Occasional pockets of CCR ash sandy lean CLAY 4 to 6 in. in
1 19 18.0 length
i ] -COAL FINES-
I 1 | s10 | 18.0 289.3
1 24 20.0 | ML 18.5 | Very loose black SILT with sand (ML), mps <0.5 mm, wet, contains 15]85
B wg: coal slag and ash residue, frequent pockets of sand
-FLY ASH-
- 20
Water Level Data Sample ID Well Diagram Summary
: Depth (ft) to: ; [ITT] Riser Pipe
Date | Time TEIapsﬁd Bottomp Bogto)m © - Open End Rod [E] sScreen Overburden (ft) 61.0
ime (hr. lof Casing| of Hole Water T- Th|n.WaII Tube Filter Sand Rock Cored (ft) -
01/11/2023| 08:45 500 | 500 | 4g0 | U-Undisturbed Sample Cuttings Samples $19
Note: At{11.4 ft mo(sture bedomes wet S - Spiit Spoon Sample Grout
' ' Concrete Boring No. HAB-30-OWN
~ Bentonite Seal
Field Tests: Dilatancy: R Rapld S - Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh

ch

DrvStrenqth N- None L-Low M-Medium H-High V-VeryHigh
i O

~ Note SOII |dent|f|cat|on based on wsual-manual methods of the USCS as gractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

HALBkicH

TEST BORING REPORT

Boring No.

HAB-30-OWN

File No. 129342-055
SheetNo. 2 of 3

[ . — — "
2|3 |22 0| £ § s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |m.E =l a= s o)) o= [} [} | @

%_ 8¢ %_ 8 € ‘% n g ‘g & § (Density/consistency, color, GROUP NAME, max. particle size', 2lol2|3|0lgl8 g % g
o |23 Ex|H 2 B 1 =856 structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D Z| 5
o 8 S o 2 g 2 GEOLOGIC INTERPRETATION) 2lel=lzlelc|zle|El&
O TWon([ s11 | 200 | ML FLY ASH-
1 23 | 220
i 23 ML Loose gray SILT with sand (ML), mps <0.5 mm, no odor, moist 15|85
B 285.8
6 S12 | 220 | sM 22.0 | Loose brown silty SAND (SM), mps <0.5 mm, no odor, moist 57143
5 22 | 240
i g Note: Metal jar Collected at 23 to 23.5 ft.
i 1 S13 | 24.0 SM Similar to S12, except loose 55|45
1 24 | 26.0
-25- 1
2
i -ALLUVIAL DEPOSITS-
i 2 S14 | 29.0 SM Medium dense brown silty SAND (SM), mps <0.5 mm, no odor, moist, 75(25
5 14 | 310 occasional <1 in. pockets of siltier material
-304 7
10
i 7 SM Similar to S14 5 (75|20
S15 | 34.0 imilar to
71 19 | 36.0
-354 8
8
i 9 | 516 | 300 | M Similar to $14
12 120 | 410
-40- 15
16
i 8 | 517 SM Similar to S14 15(70(15
44.0 imilar to
14 16 | 46.0
-454 17
22
i Note: Flowing sand encountered water interface
B — 2588 | ] I A S A A I AN I N
5 S18 | 49.0 | SP- [ 49.0 | Medium dense poorly-graded SAND with silt (SP-SM), mps <2 mm, 20(70(10
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-30-OWN
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H&A-TEST BORING-09 REV  PLOG-HA-LIB09-BOS STANDARD ONLY - COPY.GLB GREAT PYRAMID H&A.GPJ

Boring No. HAB-30-OWN
ICH TEST BORING REPORT File No. 129342-055
SheetNo. 3 of 3
%) - — — "
2|3 |22 0| £ 5 s VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE =l a=| s o o [} [} N R
%_ 5° %_ 8 IS ‘% % g ‘g & § (Density/consistency, color, GROUP NAME, max. particle size', 2lol2|3|0lgl8 _qé % g
o|28|EX|FO R = |55 structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D |
a] 8 8 o3 & % g uij GEOLOGIC INTERPRETATION) N NNERNEE c‘/b)
| -~ | 10 24 510 [ sm [ wet
504 59 &
23
i -ALLUVIAL DEPOSITS-
i 4 | 519 | 540 | SP- Similar to S18 5120|65|10
8 15 | 56.0 SM
-55- 12
16
i 3 59.0 Note: No recovery, flowing fine sands make drilling difficult. Bottom of
4 61.0 drill plug has <15 mm cherty gravel on retrieval
-604 9
8
B 246.8
61.0 BOTTOM OF EXPLORATION 61.0 FT
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-30-OWN
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Hﬁl:E‘ICH TEST BORING REPORT Boring No. HAB-43
Project AECI POND 003, NEW MADRID, MO File No.  0212469-000
Client ASSOCIATED ELECTRIC COOPERATIVE, INC. Sheet No. 1 of 3
Contractor UES Start September 25, 2025

. ] Finish September 25, 2025
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller Brandon Ney-Cool
Type HSA S - Rig Make & Model: CME 55 Truck H&A Rep. S. Schneckloth
_ _ _ Bit Type: Cutting Head Elevation
Inside Diameter (in.)|3 55 13/8 - | Dril Mud: None Datum
Hammer Weight (Ib) 140 - (I-:ia'SItr}a: | Automatic H Location 10 ft towards
. olstHammer:
Hammer Fall (in.) 30 - Automatic Hammer center from
PID Make & Model: HAC-43

[ . - = = N
2|3.|22| 0| £ . VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& =l s> s OF 3 3 z| e
S8 2 S| E £| 2 ‘E g § (Density/consistency, color, GROUP NAME, max. particle size', lo|5128]el8]8 _qg) = £

o | 28| Ex S0 B 1a85s structure, odor, moisture, optional descriptions SIEISIZIEIEIS|D "é &

o 8 B B2 2 GEOLOGIC INTERPRETATION) clel2lzlel=|ElRIEE
Y
3 S1 05 | ML Very stiff dark brown SILT with gravel (ML), no odor, moist, trace roots 6 (10| 2|3 |14|65
i 6 15 2.0
12
[ 6 | 52 | 20 | CL] 2O [Very siiff dark brown to light brown sandy lean CLAY with gravel (CL),no | |51 [5[10180] | | T |
12 12 3.5 odor, moist to dry
- 13
8 S3 35 | CL Very stiff brown with gray lean CLAY with sand (CL), trace gravel, no odor, 5 10|85
B 9 16 5.0 moist
10 sand and gravel in pocket at 4 ft depth
[ ° ut | 50
11 S4 \ 5.5 [ CL Similar to above, except gray, moist to dry, some layers of oxidation 9(13|2[13|73
B 11 16 5.5 throughout, trace gravel in top of spoon
16 7.0
i 6 S5 70 | CL Similar to above, except gray and dark gray, moist 5195
8 17 8.5
- 13
u2 85 | CL Gray sandy lean CLAY (CL), moist 5|5 (90
[ 12 | 105
- 10 -
4 S6 105 | CL Very stiff gray lean CLAY with sand (CL), no odor, moist, trace gravel 212|3|15|78
B 9 24 12.5
11
B 15
| us | 125
12 | 140
I u4 | 140
18 | 16.0
- 15 -
i 8 s7 17.0 | CL Similar to above, except no gravel 5(10|85
9 | 12 | 190
- 11
10
[ us | 19.0
14 | 21.0
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time |El@Psed Depth (ft) to: G - Geoprobe % ;z.ser Pipe Overburden (ft) 56.5
ITime (hr. Bottom | Bottom Water HA - Hand Auger creen
of Casing| of Hole Filter Sand Rock Cored (ft) 0.0
O - Open End Rod Cuttings
T - Thin Wall Tube Grout Samples S15, U8
U - Undisturbed Sample Concrete Boring No. HAB-43
S - Split Spoon Sample ~ Bentonite Seal 9
Field Tests: Dilatancy: R Rapld S - Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqh -

-ch

DrvStrenqth N- None L-Low M-Medium H-High V-VeryHigh
i O

— Note SOII |dent|f|cat|on based on wsual-manual methods of the USCS as gractlced by Haley & Aldrich, Inc.
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HAEBkicH

TEST BORING REPORT

Boring No.

HAB-43

File No. 0212469-000
SheetNo. 2 of 3

) . — — N
€l3.|22| o] 2 |coz VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravell Sand Field Test
c|25leS|ec| & |228 N o AREERAREIRE
Sl ©o|5 g ES n £82 (Density/consistency, color, GROUP NAME, max. particle size', slo|lc|S|le|le|S|E|T|D
o |28 Ex So| & |86S structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D *(3“ S
o 8 S o2 2 GEOLOGIC INTERPRETATION) 2l=l=lzlelc|zle|El&

-20
i 2 S8 210 | CL Similar to above, except stiff, trace tan gravel 2(5(17|76
4 | 18 | 225
- 6
ue 225 | CL Similar to above 51(10|85
[ 8 | 245
u7 245 | CL Gray lean CLAY (CL), moist
257 17 | 265
4 S9 265 | CL Similar to above, except stiff, no odor 11396
i 5 18 | 28.0
7
i us | 28.0| CL Similar to above 2 |og
19.5 | 30.0
- 30 -1 300 TS Se e T T e S ——— — T T T TRfRE T T T
2 S10 | 30.0 | ML Medium stiff gray sandy SILT (ML), no odor, moist
5 | 165 | 315 e 307 Mg — o — — o ] 14— -
B 6 SM Medium dense gray to light gray silty SAND (SM), no odor, moist 10|65|25
- 35 < 350 e S o e e e T T AT AY TR S e T T — == = — — T T T TisTEs T T T
5 s11 | 350 | CL Stiff gray and brown sandy lean CLAY (CL), no odor, moist, interbedded 42|58
6 17 | 36.5 with medium dense tan fine SAND
- 8
-40 51 400 R T oL T S T ST T S T S TS RN T S TS AN — T T T3 Teem s T T T
5 s12 | 40.0 | SP- Medium dense brown and tan poorly-graded SAND with silt (SP-SM), no 1189|10
10 415 | SM odor, moist
- 6
-45 1 450 BT TS e e T AT A Y e T T — T T T Tiies— T T T
2 s13 | 450 | CL Medium stiff gray and brown lean CLAY (CL), no odor, moist 10(90
;g 18 | 465 [ P-| 45 [ense tan poorly-graded SAND with silt (SP-SM), no odor, moist || [10[20(60116] 1~ T T |
i SM
- A . . . Boring N HAB-43
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. oring No.
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Boring No. HAB-43
ICH TEST BORING REPORT File No. 0212469-000
SheetNo. 3 of 3
3 . — — "
|3 .82 0| 2 = VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
T |2s|5S|en| £ |58% 3| |85 58|z
%_ 3¢ |ag|E ‘% D EE N (Density/consistency, color, GROUP NAME, max. particle size', Slol8l5]el8]22El5
o (28| Ex|HQ B 1ascs structure, odor, moisture, optional descriptions SIEISI2IEIEIS|D %5
o % g o3 &) % uij GEOLOGIC INTERPRETATION) N NNRNENNEE c‘/t)
50 4 S14 | 50.0 | SP- Similar to above, except medium dense, tan and gray, moist to wet 20(45|25|10
12 16 | 515 | SM
B 11
|55 S 550 i — i o — — e ERERC el SE e
4 S15 | 55.0 | SP Medium dense tan and black poorly-graded SAND with gravel (SP), no 111122(74| 2
8 18 56.5 odor, moist
B 8
56.5 BOTTOM OF EXPLORATION AT 56.5 FT
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HAB-43
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CONETEC

0
0 ]

Job No: 23-62-25332
Date: 2023-02-07 09:53

Haley & Aldrich

Sounding: HAC-18
Cone: 720:T1500F15U35

Site: New Madrid Power Station Marston, MO

qt (tsf) fs (tsf)

250 500 0.0 25 5.0 0
| |

Rf (%)
5 10
|

u (ft)

-30 0
A I R N

50 100 150

SBT Qtn
0 3 6 9

10

20

30

Depth (feet)

1= |

4

Refusal i Refusal i Refusal

Max Depth: 20.175 m / 66.19 ft

File: 23-62-25332_CPHAC18.COR

Depth Inc: 0.025 m / 0.082 ft

Avg Int: Every Point

Hydrostatic Line O Ueq

i Refusal

MWy |

VITATOTES”

| Sand Mixtures

Stiff Sand to Clayey Sand

| sandMixtures
1 Sands

4 Sands
Sand Mixtures

Sand Mixtures

1 StiffSandtoClayey Sand
1 Silt Mixtures
4 Silt Mixtures

Silt Mixtures

Silt Mixtures
Sensitive, Fine Grained

- Sensitive, Fine Grained
| Silt Mixtures

Sands

4 Sands

Undefined

1 Sands

Sand Mixtures
Silt Mixtures

7 Silt Mixtures

-1 SandMixtures
| Silt Mixtures

Sand Mixtures

- Silt Mixtures
Clays

Sand Mixtures

| Silt Mixtures

Sand Mixtures

- SandMixtures

Sands

Sand Mixtures

| Sands
| Sands

Sand Mixtures

| SandMixtures

| Sands
Sand Mixtures

SBT: Robertson, 2009 and 2010
Coords: Lat: 36.50925 Long: -89.55693

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




I Job No: 23-62-25332 Sounding: HAC-19

CONETEC | Haley & Aldrich Date: 2023-02-08 07:18 Cone: 720:T1500F15U35

(T Site: New Madrid Power Station Marston, MO

qt (tsf) fs (tsf) Rf (%) u (ft) SBT Qtn

0 250 500 0.0 25 5.0 0 5 10 -300 50 100 150 0 3 6 9
0 | | | N I R N Ll

STTTVITATTES
| Sands
Sands

7| SandMixtures
] SandMixtures

] — Silt Mixtures
=

Sand Mixtures

—
o
]
R I
R I
R I

Sands
I | SandMixtures

| Sands

] Sand Mixtures
— Silt Mixtures

N
o
]
[T
R I
I I
I
]

Clays

i Organic Soils
Clays

] Silt Mixtures
Clays

1 Clays

| Clays

Clays

1 Clays

Clays
Sand Mixtures

| sands

Depth (feet)

-1 SandMixtures

[ 4 Silt Mixtures
| Sands
Sand Mixtures

Undefined

=

Refusal

iy Refusal Refusal Refusal

©
o

|

|

|

|

]

|

Max Depth: 18.650 m / 61.19 ft File: 23-62-25332_CPHAC19.COR SBT: Robertson, 2009 and 2010
Depth Inc: 0.025 m / 0.082 ft Coords: Lat: 36.50804 Long: -89.56018

Avg Int: Every Point
9 Y ——— Hydrostatic Line O Ueq @ Assumed Ueq <J PPD, Ueq achieved < PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



CONETEC | Haley & Aldrich

Job No: 23-62-25332

Date: 2023-02-08 10:20

Sounding: HAC-20
Cone: 720:T1500F15U35

Site: New Madrid Power Station Marston, MO

qt (tsf) fs (tsf)
0 250 500 0.0 25

50

OI““I““ IR NI IR

Depth (feet)

Refusal Refusal

o

Rf (%)
5

10

u (ft)

-30 0 50 100 150

Refusal

Max Depth: 27.600 m / 90.55 ft File: 23-62-25332_CPHAC20.COR

Depth Inc: 0.025 m / 0.082 ft

AvgInt: Every Point
g yrom Hydrostatic Line O Ueq

Refusal

SBT Qtn
0 3 6 9

STTTVITXTTES
| Silt Mixtures

-1 SandMixtures
4 Silt Mixtures
| SandMixtures
Clays
— Silt Mixtures
| Clays

Silt Mixtures
] Silt Mixtures
Silt Mixtures
| SandMixtures
- Silt Mixtures

—| Clays
| Sand Mixtures

Silt Mixtures

4 Sand Mixtures
Silt Mixtures

1 SandMixtures
| Clays

—] Sands

4 SandMixtures

] Sands
Sand Mixtures

Sand Mixtures
-1 SandMixtures

Sands
Sand Mixtures

7 Sands

Sand Mixtures
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CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST
WITH PORE PRESSURE MEASUREMENT
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SHANNON & WILSON, INC.
2043 WESTPORT CENTER DR.
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
H&A - NMPP Pond 003
Marston, Missouri
HAB-22-OWN / B-1/2.0-10.0
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Sample |Strain (%) c= 300 psf H&A - NMPP Pond 003
Stage 1 1.9 ¢ = 39.0 deg Marston, Missouri
Stage 2 0.9 c'= 220 psf Mohr's Circle Plots
Stage 3 1.5 $' = 31.8 deg HAB-22-OWN / B-1
NOTES: 1. Mohr's circles in this plot are based upon the peak principal stress ratio observed
during loading. April 2023 110826-001
2. Strength parameters determined by Shannon & Wilson. Engineer-of-Record should| sHANNON & WILSON, INC. Figure 1

evaluate cohesion and friction commensurate with project conditions.

Geotechnical and Envirenmental Consultants




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Project H&A - NMPP Pond 003
Location Marston, Missouri Client Haley & Aldrich, Inc.
Job No. 110826-001 Tested by CMB Mar-23
Boring HAB-22-OWN Calculated by  [CMB Apr-23
Sample B-1 Specimen Number Stage 2 Checked by DEAMN L/3/2623
Depth (ft) 2.0-10.0 Undisturbed/Remold Remold File 110826-001 HAB-22-OWN B-1 ASTM D4767
Description Black, Sandy Silt (ML) (Ash). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in} 5.841 5.858 5.741 Pressure Conditions
Diameter (in) 2.929 2.922 Cell Pressure (psi) 95.7
Volume (in°) 39.362 39.282 Pore Pressure (psi) 90.1
Height/Diameter ratio 1.994 2.005 Effective Confining Pressure (psi) 56
Weight (g) 1316.37 1315.07 1315.07 B-value 99.00
Water Content (%) 22.92 22.79 22.79
Bulk Unit Weight (pcf) 127.4 127.5 127.5 Consolidation Phase
Dry Unit Weight (pcf) 103.7 103.9 103.9 Change in Volume (in%) 0.079
Cross-Sectional Area* (in“) 6.739 6.706 Tso (min) 1.9
% Saturation - Wet Method 100.12 100.12 100.12
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (im’min)l 0.00971
Void Ratio 0.613 0.610 0.610
Tare ID
Mass wet soil + tare (g)
Mass dry soil + tare (g)
Mass tare (g)
*Cross-Sectional Area determined using ASTM D4T67 Mathod 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) 2871.2
Peak P' (psf) 3517.5
Peak Q (psf) 2063.2
Strain at Peak (%) 0.9
03 (psf) 1454.3
0y (psf) 5580.7
03 (psi) 808.0
0’1 (psi) 4934.3

* Resulls are based upon the peak principal stress ralio observed during loading.
Picture of Failure

See Stage 3

H&A - NMPP Pond 003
Marston, Missouri

CU TRIAXIAL TEST RESULTS
HAB-22-OWN / B-1 / Stage 2

April 2023 110826-001

SHANNON & WILSON, INC. 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 0.0 808.0 808.0 1.00 808.0 808.0 0.0
0.03 229.7 128.6 909.0 679.4 1.34 922.8 794.2 114.8
0.05 403.3 150.0 1061.2 658.0 1.61 1009.6 859.6 201.6
0.07 567.1 140.7 1234.4 667.3 1.85 1091.6 950.9 283.6
0.10 720.6 122.8 1405.8 685.2 2.05 1168.3 1045.5 360.3
0.12 879.0 924 1594.6 715.6 2.23 1247.5 1155.1 439.5
0.15 1038.6 54.4 17921 753.5 2.38 1327.3 1272.8 519.3
0.18 1223.2 9.6 2021.6 798.4 2.53 1419.6 1410.0 611.6
0.20 1417.9 -36.5 2262.4 844.4 2,68 1516.9 1553.4 709.0
0.23 1629.1 -87.1 2524.2 895.1 2.82 1622.5 1709.7 814.6
0.25 1849.8 -135.9 2793.7 943.9 2.96 1732.9 1868.8 924.9
0.27 2085.0 -183.5 3076.4 991.5 3.10 1850.5 2033.9 1042.5
0.30 2317.4 -230.1 3365.5 1038.1 3.23 1966.7 2196.8 1158.7
0.32 2533.0 -273.5 3614.4 1081.4 3.34 2074.5 2347.9 1266.5
0.35 27427 -313.0 3863.7 1121.0 3.45 2179.3 2492.3 1371.3
0.37 2933.2 -346.2 4087.3 1154.2 3.54 2274.6 2620.7 1466.6
0.40 3097.3 -377.7 4282.9 1185.6 3.61 2356.6 2734.3 1548.7
0.42 3243.9 -404.3 4456.2 1212.2 3.68 2429.9 2834.2 1622.0
0.44 3358.0 -428.3 4594.3 1236.3 3.72 2487.0 2915.3 1679.0
0.47 3457 .4 -449.0 4714.4 1257.0 3.75 2536.7 2985.7 1728.7
0.50 3541.9 -468.7 4818.6 1276.7 3.77 2578.9 3047.6 1770.9
0.52 3608.1 -485.9 4902.0 1293.9 3.79 2612.0 3097.9 1804.0
0.55 3670.3 -501.6 4979.9 1309.6 3.80 2643.1 3144.8 1835.2
0.57 37223 -516.7 5046.0 1323.7 3.81 2669.1 3184.9 1861.2
0.60 3770.3 -530.1 5108.4 1338.1 3.82 2693.2 3223.2 1885.2
0.63 3812.6 -542.7 5163.4 1350.7 3.82 2714.3 3257.0 1906.3
0.66 3854.9 -555.7 5218.5 1363.6 3.83 27354 3291.1 1927.4
0.68 3892.8 -569.6 5270.4 1377.6 3.83 2754.4 3324.0 1946.4
0.70 3927.4 -579.9 5315.3 1387.8 3.83 2771.7 3351.6 1963.7
0.73 3964.5 -590.0 5362.5 1398.0 3.84 2790.2 3380.2 1982.3
0.76 3994.9 -603.3 5406.1 1411.2 3.83 2805.4 3408.7 1997.4
0.78 4028.5 -613.4 5449.8 1421.3 3.83 2822.2 3435.6 2014.3
0.81 4060.1 -624.0 5492.1 1431.9 3.84 2838.0 3462.0 2030.1
0.84 4092.0 -635.6 5535.6 1443.6 3.83 2854.0 3489.6 2046.0
0.86 4126.4 -646.4 5580.7 1454.3 3.84 2871.2 3517.5 2063.2
0.88 4156.3 -657.4 5621.7 1465.4 3.84 2886.1 3543.5 2078.1
0.92 4186.8 -671.2 5666.0 1479.1 3.83 2901.4 3572.5 2093.4
0.94 4213.2 -679.4 5700.5 1487.3 3.83 2914.6 3593.9 2106.6
0.96 4244.0 -689.2 5741.1 1497.2 3.83 2930.0 3619.2 2122.0
0.98 4268.0 -699.9 5775.9 1507.9 3.83 2942.0 3641.9 2134.0
1.01 4299.4 -710.1 5817.5 15181 3.83 2957.7 3667.8 2149.7
1.12 4405.3 -747.9 5961.2 1655.8 3.83 3010.6 3758.5 2202.7
1.23 4512.2 -789.2 6109.3 1597 1 3.83 3064.1 3853.2 2256.1
1.32 4608.4 -825.3 6241.7 1633.3 3.82 3112.2 3937.5 2304.2
1.43 4706.9 -861.6 6376.5 1669.6 3.82 3161.4 4023.0 2353.4
1.52 4809.9 -897.7 6515.5 1705.7 3.82 3212.9 4110.6 2404.9
1.63 4902.8 -935.4 6646.2 1743.4 3.81 3259.4 4194.8 24514
1.73 4993.0 -971.3 6772.2 1779.2 3.81 3304.5 4275.7 2496.5
1.84 5081.5 -1008.0 6897.4 1816.0 3.80 3348.7 4356.7 2540.7
1.94 5175.9 -1044.4 7028.3 1852.4 375 3395.9 4440.4 2588.0
2.00 5201.6 -1072.7 7082.2 1880.7 3.77 3408.8 4481.5 2600.8
H&A - NMPP Pond 003
Marston, Missouri
CU TRIAXIAL TEST RESULTS
HAB-22-OWN / B-1 / Stage 2
April 2023 110826-001

SHANNON & WILSON, INC.

leal and

Page 2




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA
Project H&A - NMPP Pond 003
Location Marston, Missouri Client Haley & Aldrich, Inc.
Job No. 110826-001 Tested by CMB Mar-23
Boring HAB-22-OWN Calculated by |CMB Apr-23
Sample B-1 Specimen Number Stage 1 Checked by NEM & /3/2022
Depth (ft) 2.0-10.0 Undisturbed/Remold Remold File 110826-001 HAB-22-OWN B-1 ASTM D4767
Description Black, Sandy Silt (ML) (Ash). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.969 5.959 5.841 Pressure Conditions
Diameter (in) 2.950 2.900 Cell Pressure (psi) 93.0
Volume (in°) 40.798 39.362 Pore Pressure (psi) 89.6
Height/Diameter ratio 2.023 2.055 Effective Confining Pressure (psi) 3.4
Weight (g) 1297.62 1316.37 1316.37 B-value 99.00
Water Content (%) 2117 22.92 22.92
Bulk Unit Weight (pcf) 121.2 122.9 127.4 Consolidation Phase
Dry Unit Weight (pcf) 100.0 100.0 103.7 Change in Volume (in%) 1.436
Cross-Sectional Area* (in) 6.835 6.605 Tso (min) 429.2
% Saturation - Wet Method 84.37 100.12 100.12
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (im‘min)| 0.00006
Void Ratio 0.672 0.613 0.613
Trimmings
Tare ID 85
Mass wet soil + tare (g) 24617
Mass dry soil + tare (g) 217.76
Mass tare (g) 83.53
*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) 1917.7
Peak P' (psf) 2387.1
Peak Q (psf) 1422.6
Strain at Peak (%) 1.9
05 (psl) 964.5
o7 (pst) 3809.6
o5 (psi) 49527
o' (psi) 3340.3

* Resulls are based upon the peak principal siress ratio observed during loading.
Picture of Failure

See Stage 3

H&A - NMPP Pond 003
Marston, Missouri

CU TRIAXIAL TEST RESULTS
HAB-22-OWN / B-1 / Stage 1

April 2023 110826-001
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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 0.0 495.2 4952 1.00 4952 495.2 0.0

0.03 170.1 55.1 610.2 440.1 1.39 580.2 525.1 85.1

0.05 286.2 73.0 708.4 4222 1.68 638.3 565.3 1431

0.07 342.2 78.0 759.3 4171 1.82 666.3 588.2 171.1

0.10 384.8 78.7 801.2 416.4 1.92 687.6 608.8 1924
0.13 424.0 85.1 834.1 410.0 2.03 707.2 622.1 212.0
0.15 460.1 84.2 871.1 410.9 212 725.2 641.0 230.1
0.18 498.0 81.3 911.8 413.9 2.20 7441 662.9 249.0
0.20 531.5 78.7 947.9 416.4 2.28 760.9 682.2 265.7
0.23 568.9 74.6 989.5 420.6 235 779.6 705.0 284.4
0.25 605.3 67.1 1033.4 428.1 2.41 797.8 730.8 302.7
0.27 640.6 66.4 1069.4 428.8 2.49 815.5 749.1 320.3
0.30 675.2 59.7 1110.7 435.5 2.55 832.8 7731 337.6
0.32 710.2 55.1 1150.3 440.1 2.61 850.3 795.2 355.1

0.34 T47.8 517 1191.2 443.4 2.69 869.1 817.3 373.9
0.37 779.7 431 1231.8 4521 272 885.0 842.0 389.9
0.39 813.4 33.9 1274.7 461.3 2.76 901.9 868.0 406.7
042 853.2 29.7 1318.7 465.5 2.83 921.8 8921 426.6
0.44 888.4 26.5 13571 468.7 2.90 939.4 912.9 4442
0.47 923.9 18.6 1400.5 476.6 2.94 957.1 938.5 462.0
0.49 958.0 9.2 1443.9 485.9 2.97 974.2 964.9 479.0
0.52 989.8 24 1482.6 492.8 3.01 990.1 987.7 494.9
0.54 1031.2 -5.0 1531.4 500.2 3.06 1010.8 1015.8 515.6
0.57 1064.9 -12.6 1672.7 507.8 3.10 1027.6 1040.2 532:5
0.60 1106.6 -23.2 1625.0 518.4 313 1048.5 1071.7 553.3
0.62 1140.6 -27.0 1662.7 522.2 3.18 1065.5 1092.4 570.3
0.65 1177.1 -32.0 1704.2 527.2 3.23 1083.7 11157 588.5
0.68 1213.8 -41.5 1750.4 536.7 3.26 1102.1 1143.5 606.9
0.70 1248.2 -48.0 1791.4 543.2 3.30 1119.3 1167.3 624.1

0.72 1289.7 -54.4 1839.3 549.6 3.35 1140.0 1194.4 644.8
0.75 1325.3 -66.5 1886.9 561.7 3.36 1157.8 1224.3 662.6
0.78 1362.8 -78.0 1935.9 573.1 3.38 1176.6 1254.5 681.4
0.80 1402.9 -87.6 1985.7 582.8 3.41 1196.6 1284.2 701.5
0.82 1437.9 -95.2 2028.3 590.3 3.44 1214.1 1309.3 719.0
0.85 1474.4 -101.0 2070.5 596.2 3.47 1232.3 1333.3 737.2
0.88 1506.7 -108.7 2110.6 603.9 3.50 1248.5 1357.2 753.4
0.90 1545.1 -114.9 2155.1 610.0 3.53 1267.7 1382.6 7725
0.92 1584.9 -128.5 2208.6 623.7 3.54 1287.6 14161 792.5
0.95 1623.5 -139.8 2258.5 635.0 3.56 1306.9 1446.7 811.7
0.98 1657.3 -149.4 2301.8 644.6 3.57 1323.8 1473.2 828.6
1.00 1694.3 -156.0 2345.4 651.1 3.60 1342.3 1498.3 847.2
1.10 1834.6 -189.5 2519.3 684.6 3.68 1412.5 1602.0 917.3
1.20 1974.3 -225.5 2695.0 720.7 3.74 1482.3 1707.8 987.1

1.30 2111.3 -260.2 2866.7 755.4 3.80 1550.8 1811.0 1055.7
1.40 22406 -293.5 3029.3 788.7 3.84 1615.5 1909.0 1120.3
1.49 2369.4 -330.7 3195.2 825.8 3.87 1679.8 2010.5 1184.7
1.60 2487.7 -365.5 3348.4 860.7 3.89 1739.0 2104.6 1243.9
1.69 2607.9 -399.1 3502.2 894.3 3.92 17991 2198.2 1303.9
1.79 27253 -432.7 3653.2 927.9 3.94 1857.8 2290.5 1362.7
1.89 2845.1 -469.3 3809.6 964.5 3.95 1917.7 23871 1422.6
1.99 2948.2 -504.5 3947.9 999.7 3.95 1969.3 2473.8 14741

H&A - NMPP Pond 003
Marston, Missouri

CU TRIAXIAL TEST RESULTS
HAB-22-OWN / B-1 / Stage 1

April 2023 110826-001
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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
1.99 2944 .8 -503.8 3943.8 999.0 3.95 1967.6 2471.4 1472.4
H&A - NMPP Pond 003
Marston, Missouri
CU TRIAXIAL TEST RESULTS

HAB-22-OWN / B-1 / Stage 1

April 2023

110826-001

SHANNON & WILSON, INC.

Page 3




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA
Project H&A - NMPP Pond 003
Location Marston, Missouri Client Haley & Aldrich, Inc.
Job No. 110826-001 Tested by CMB Mar-23
Boring HAB-22-OWN Calculated by |[CMB Apr-23
Sample B-1 Specimen Number Stage 3 Checked by Df /32023
Depth (ft) 2.0-10.0 Undisturbed/Remold Remold File 110826-001 HAB-22-OWN B-1 ASTM D4767
Description Black, Sandy Silt (ML) (Ash). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.741 5.745 4.880 Pressure Conditions
Diameter (in) 2.952 2.946 Cell Pressure (psi) 100.0
Volume (in°) 39.282 39.154 Pore Pressure (psi) 88.5
Height/Diameter ratio 1.945 1.950 Effective Confining Pressure (psi) 11.6
Weight (g) 1315.07 1312.97 1312.97 B-value 99.00
Water Content (%) 22.79 22.60 22.60
Bulk Unit Weight (pcf) 127.5 127.7 127.7 Consolidation Phase
Dry Unit Weight (pcf) 103.9 104.2 104.2 Change in Volume (in’) 0.128
Cross-Sectional Area* (in%) 5.843 6.816 Tso (min) 0.4
% Saturation - Wet Method 100.12 100.12 100.12
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (inlmin)| 0.00989
Void Ratio 0.610 0.605 0.605
Entire Sample
Tare ID 14
Mass wet soil + tare (g) 1389.35
Mass dry soil + tare 1163.59
Mass tare (g) 99.93
*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) 5019.9
Peak P' (psf) 6031.5
Peak Q (psf) 3352.1
Strain at Peak (%) 1.5
03 (psi) 2679.4
oy (psT) 9383.5
O3 (psi) 1667.8
0 (psf) 8371.9

* Resulls are based upon the peak principal stress ralio observed during loading.
Picture of Failure
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CU TRIAXIAL TEST RESULTS
HAB-22-OWN / B-1 / 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 1667.8 1667.8 1.00 1667.8 1667.8 0.0
0.03 353.4 181.2 1840.0 1486.6 1.24 1844.5 1663.3 176.7
0.05 637.5 2147 2090.6 1453.1 1.44 1986.5 1771.9 318.8
0.08 904.2 202.2 2369.8 1465.6 1.62 2119.9 1917.7 452.1
0.10 1149.7 172.9 2644.6 1494.9 1.77 22426 2069.7 574.8
0.13 1400.3 131.3 2936.8 1536.5 1.91 2367.9 2236.6 700.2
0.15 1661.3 82.6 3246.5 1585.1 2.05 2498.4 2415.8 830.7
0.18 1941.3 26.2 3582.9 1641.6 2.18 2638.4 2612.2 970.7
0.20 2228.8 -34.5 3931.1 1702.3 2.31 2782.2 2816.7 1114.4
0.23 2534.2 -99.5 4301.5 1767.3 2.43 2934.9 3034.4 12671
0.25 2844.1 -161.3 4673.3 1829.1 2.55 3089.8 3251.2 1422.1
0.28 3170.6 -222.8 5061.2 1890.6 2.68 3253.1 3475.9 1585.3
0.30 3487.6 -279.0 5434.4 1946.8 2.79 34116 3690.6 1743.8
0.33 3786.9 -328.9 5783.7 1996.7 2.90 3561.2 3890.2 1893.5
0.35 4062.1 3717 6101.6 2039.5 2.99 3698.8 4070.5 2031.1
0.38 4311.5 -411.0 6390.3 2078.8 3.07 3823.5 42345 2155.8
0.40- 4527.0 -443.9 6638.6 2111.7 3.14 3931.3 4375.2 2263.5
0.43 47181 -474.3 6860.2 2142.1 3.20 4026.8 4501.2 2359.1
0.45 4883.0 -503.2 7054.0 2171.0 3.256 4109.3 4612.5 2441.5
0.48 5027.0 -527.4 72221 2195.1 3.29 4181.3 4708.6 2513.5
0.51 5148.3 -550.2 7366.3 2218.0 3.32 4241.9 4792.2 2574.2
0.54 5255.2 -571.8 7494.7 2239.5 3.35 4295.4 4867.1 2627.6
0.57 5349.1 -592.9 7609.8 2260.7 3.37 43423 49352 2674.6
0.59 5429.5 -609.8 77071 2277.6 3.38 4382.5 4992.3 2714.8
0.61 5501.1 -624.9 7793.8 2292.7 3.40 4418.3 5043.2 2750.6
0.64 5563.9 -641.9 7873.6 2309.7 3.41 44497 5091.6 2781.9
0.66 5627.4 -657.6 7952.7 2325.3 3.42 4481.4 5139.0 2813.7
0.70 5684.2 -672.9 8024.9 2340.7 3.43 4509.9 5182.8 28421
0.72 5737.4 -687.2 8092.4 2355.0 3.44 4536.5 5223.7 2868.7
0.75 5785.7 -700.6 8154.1 2368.3 3.44 4560.6 5261.2 2892.9
0.78 5834.8 -715.0 8217.5 2382.8 3.45 45851 5300.1 2917.4
0.81 5884.5 -728.2 8280.4 2395.9 3.46 4610.0 5338.2 2942.2
0.84 5923.1 -742.9 8333.7 2410.6 3.46 4629.3 5372.2 2961.5
0.86 5966.5 -755.5 8389.8 24233 3.46 4651.0 5406.6 2983.3
0.89 6010.7 -768.1 8446.5 2435.9 347 4673.1 5441.2 3005.3
0.92 6047.8 -780.5 8496.0 2448.2 3.47 4691.6 54721 3023.9
0.94 6083.3 -792.2 8543.3 2460.0 3.47 4709.4 5501.7 3041.6
0.97 6121.0 -805.6 8594.4 2473.4 3.47 4728.3 5533.9 3060.5
0.99 6156.6 -816.7 8641.0 2484.5 3.48 4746.1 5562.8 3078.3
1.02 6196.2 -829.0 8693.0 2496.8 3.48 4765.9 5594.9 3098.1
1.05 6230.6 -841.0 8739.4 2508.8 3.48 4783.1 5624.1 3115.3
1.15 6362.8 -885.4 8915.9 2553.1 3.49 4849.2 5734.5 3181.4
1.26 6481.1 -928.9 9077.8 2596.7 3.50 4908.3 5837.2 3240.5
1.37 6597.5 -971.2 9236.4 2639.0 3.50 4966.5 5937.7 3298.7
1.47 6704.2 -1011.6 9383.5 2679.4 3.50 5019.9 6031.5 3352.1
1.57 6814.8 -1056.5 9539.0 2724.2 3.50 5075.2 6131.6 3407.4
1.68 6910.0 -1099.8 9677.6 2767.6 3.50 5122.8 6222.6 3455.0
1.78 7007.6 -1138.1 9813.4 2805.9 3.50 5171.6 6309.6 3503.8
1.89 7100.7 -1176.2 9944.6 2843.9 3.50 5218.1 6394.3 3550.3
1.99 7194.8 -1215.5 10078.1 2883.3 3.50 5265.2 6480.7 3597.4
2,09 7281.4 -1250.6 10199.8 2918.4 3.49 5308.5 6559.1 3640.7
H&A - NMPP Pond 003
Marston, Missouri
CU TRIAXIAL TEST RESULTS
HAB-22-OWN / B-1 / Stage 3
April 2023 110826-001

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
218 73791 -1289.9 10336.8 2957.7 3.49 5357.3 6647.2 3689.6
2.29 7463.8 -1327.3 10458.9 2995.0 3.49 5399.7 6726.9 3731.9
2.40 7547.4 -1364.7 10579.9 30324 3.49 5441.5 6806.2 3773.7
2.50 7635.2 -1397.6 10700.5 3065.4 3.49 5485.3 6882.9 3817.6
2.60 7726.2 -1437.9 10831.9 3105.7 3.49 5530.9 6968.8 3863.1
2.70 7802.4 -1472.6 10942.8 3140.4 3.48 5569.0 7041.6 3901.2
2.80 7878.2 -1506.5 11052.5 3174.3 3.48 5606.9 7113.4 3939.1
2.91 7960.5 -1538.3 11166.6 3206.1 3.48 5648.0 7186.4 3980.3
3.02 8032.2 -1575.5 11275.5 3243.3 3.48 5683.9 7259.4 4016.1
312 8100.4 -1607.5 11375.6 3275.3 3.47 5717.9 7325.4 4050.2
3.22 8186.8 -1639.3 11493.9 33071 3.48 5761.2 7400.5 4093.4
23133 8258.8 -1672.7 11599.3 3340.5 3.47 5797.2 7469.9 4129.4
3.43 8323.6 -1703.6 11695.0 3371.3 3.47 5829.6 7533.1 4161.8
3.54 8402.9 -1734.8 11805.6 3402.6 3.47 5869.2 7604.1 4201.5
3.65 8468.7 -1766.1 11902.6 3433.8 3.47 5902.1 7668.2 4234.4
3.75 8527.6 -1795.4 11990.8 3463.2 3.46 5931.6 7727.0 4263.8
3.85 8604.2 -1829.8 12101.8 3497.6 3.46 5969.9 7799.7 4302.1
3.95 8672.1 -1856.7 12196.6 3524 .4 3.46 6003.8 7860.5 4336.1
4.06 8737.4 -1885.8 12290.9 3553.5 3.46 6036.4 7922.2 4368.7
416 8794.0 -1915.6 12377.3 3583.4 3.45 6064.8 7980.4 4397.0
4.27 8855.7 -1943.3 12466.8 3611.1 3.45 6095.6 8039.0 44279
4.38 8912.3 -1972.9 12552.9 3640.7 3.45 6123.9 8096.8 4456.1
4.48 8979.8 -2002.6 12650.1 3670.4 3.45 6157.7 8160.3 4489.9
4.59 9033.7 -2031.5 12733.0 3699.3 3.44 6184.6 8216.2 4516.8
4.70 9092.6 -2058.6 12818.9 3726.3 3.44 6214.1 82726 4546.3
4.80 9143.3 -2075.4 12886.5 37432 3.44 6239.4 8314.9 4571.7
4,90 9208.4 -2107.8 12984.0 3775.5 3.44 6272.0 8379.8 4604.2
5.00 9252.1 -2133.1 13053.0 3800.9 3.43 6293.8 8426.9 4626.0
511 9298.1 -21569.2 13125.2 3827.0 343 6316.8 8476.1 4649.1
5.21 9347.8 -2183.8 13199.3 3851.5 3.43 6341.7 8525.4 4673.9
5.47 9460.4 -2240.8 13369.0 3908.6 342 6398.0 8638.8 4730.2
5.72 9580.2 -2302.9 13551.0 3970.7 3.41 6457.9 8760.8 4790.1
598 9690.6 -2356.5 13714.9 4024.3 3.41 6513.1 8869.6 48453
6.23 9797.0 -2409.1 13873.8 4076.9 3.40 6566.2 8975.4 4898.5
6.50 9903.6 -2458.4 14029.8 4126.2 3.40 6619.6 9078.0 4951.8
6.75 10012.6 -2511.7 14192.1 4179.5 3.40 6674.1 9185.8 5006.3
7.01 10118.7 -2561.9 14348.4 4229.7 3.39 6727.1 9289.0 5059.3
7.27 10212.2 -2607.2 14487.2 4275.0 3.39 6773.9 9381.1 5106.1
7.53 10283.0 -2653.8 14614.6 4321.6 3.38 6814.3 9468.1 5146.5
7.79 10378.7 -2698.4 14744.8 4366.1 3.38 6857.1 9555.5 5189.3
8.04 10464.3 -2746.6 14878.6 4414.4 3.37 6899.9 9646.5 52321
8.31 10533.9 -2784.0 14985.7 4451.7 3.37 6934.7 9718.7 5267.0
8.57 10613.7 -2822.9 15104.4 4490.7 3.36 6974.6 9797.5 5306.9
8.83 10701.6 -2862.1 156231.5 4529.8 3.36 7018.6 9880.7 5350.8
9.08 10792.4 -2898.8 15358.9 4566.5 3.36 7064.0 9962.7 5396.2
9.35 10876.1 -2940.4 15484.3 4608.1 3.36 7105.8 10046.2 5438.1
9.60 10952.7 -2976.7 15597.1 4644.5 3.36 71441 10120.8 5476.3
9.85 11017.7 -3015.9 15701.4 4683.7 3.35 7176.6 10192.5 5508.8
10.12 11121.0 -3052.9 15841.7 4720.7 3.36 72283 10281.2 5560.5
10.37 11202.2 -3088.9 15958.8 4756.7 3.36 7268.9 10357.8 5601.1
10.63 11278.7 -3124.3 16070.7 4792.0 3.35 7307.1 10431.4 5639.3

H&A - NMPP Pond 003

Marston, Missouri

CU TRIAXIAL TEST RESULTS
HAB-22-OWN / B-1 / Stage 3

April 2023

110826-001

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

10.89 11335.1 -3163.8 16166.7 4831.6 3.35 7335.3 10499.2 5667.6
11.15 11402.7 -3195.5 16266.0 4863.3 3.34 7369.1 10564.6 5701.4
11.41 11505.8 -3230.7 16404.2 4898.5 3.35 7420.7 10651.3 5752.9
11.67 11562.6 -3271.3 16501.7 4939.1 3.34 7449.1 10720.4 5781.3
11.92 11626.0 -3303.8 16597.6 4971.5 3.34 7480.8 10784.6 5813.0
12.19 11702.8 -3340.7 16711.3 5008.5 3.34 7519.2 10859.9 5851.4
12.46 11763.3 -3376.6 16807.7 5044.4 3.33 7549.4 10926.0 5881.7
12.72 11822.3 -3409.0 16899.1 5076.8 3.33 7578.9 10988.0 5911.2
12.98 11844.3 -3437 .4 16949.5 5105.1 3.32 7589.9 11027.3 5922.2
13.23 11865.7 -3458.2 16991.6 5125.9 3.31 7600.6 11058.8 5932.8
13.50 11963.4 -3491.2 171223 5159.0 3.32 7649.5 11140.7 5981.7
13.76 12013.5 -3524.5 17205.7 5192.3 3.31 7674.5 11199.0 6006.7
14.03 12060.7 -3556.2 17284.6 5223.9 3:31 7698.1 11254.3 6030.3
14.28 12115.6 -3582.2 17365.6 5249.9 3.31 7725.6 11307.8 6057.8
14.54 12160.3 -3617.0 174451 5284.8 3.30 7747.9 11364.9 6080.1
14.81 12171.9 -3640.9 17480.6 5308.7 3.29 T753.7 11394.7 6086.0
15.06 12200.5 -3673.2 17541.4 5340.9 3.28 7768.0 114412 6100.2

H&A - NMPP Pond 003

Marston, Missouri
CU TRIAXIAL TEST RESULTS
HAB-22-OWN / B-1 / Stage 3
April 2023 110826-001
SHANNON & WILSON, INC. | page 4




Volume Change (mL)

H&A - NMPP Pond 003
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Volume Change (mL)
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Volume Change (mL)
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WATER CONTENT DETERMINATION

Project AECI NMPP Pond 003 Closure Client Haley & Aldrich, Inc.
Location Marston, Missouri Page 10f1
Job No. 116084-002 Tested by / Date: JRZ 10/8/25
File 116084-002 D2216 Calculated by / Date: CMB 10/9/25
Procedure ASTM D2216 / AASHTO T265 Checked by / Date: CMB 10/9/25
Wet wt. & Dry wt. & Tare Moisture
Boring Sample | Sample Tare Tare Tare Weight Content Remarks
Number Number Depth ID (gm) (gm) (gm) %
(feet)
HAB-43 S-1 05-2 H-1 109.41 92.61 2.51 18.6
HAB-43 S-2 2-35 112 289.08 270.43 83.00 10.0 AL, Sieve
HAB-43 S-3 35-5 H-2 148.50 133.56 2.52 11.4
HAB-43 S-4 55-7 403 463.79 415.09 81.45 14.6 AL, Sieve
HAB-43 S-5 7-85 H-3 128.94 111.38 2.53 16.1
HAB-43 S-6 10.5-12.5 60 343.15 306.40 84.33 16.5 AL, Sieve
HAB-43 S-7 17 -19 H-4 145.35 127.43 2.52 14.3
HAB-43 S-8 21-225 115 360.01 314.08 81.92 19.8 AL, Sieve
HAB-43 S-9 26.5-28 505 357.57 296.12 82.95 28.8 AL, Sieve
HAB-43 S-10 30-315 H-5 117.97 91.39 2.51 29.9
HAB-43 S-11 35-36.5 103 420.10 358.25 83.14 22,5 AL, Sieve
HAB-43 S-12 40-415 113 400.92 343.93 82.38 21.8 Sieve
HAB-43 S-13A 45-455 H-6 109.34 79.46 2.48 38.8
HAB-43 S-13B 455 -46.5 H-7 104.22 90.29 2.48 15.9
HAB-43 S-14 50 - 51.5 H-8 128.72 107.30 2.50 20.4
HAB-43 S-15 55 - 56.5 119 456.45 401.09 82.34 17.4 Sieve

Shannon & Wilson, Inc.
10422 Baur Boulevard
St. Louis, MO 63132

Form Date: Pre-2001

Revision Date: 05/21/25
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LEGEND

CL: Low plasticity inorganic
clays; sandy and silty
clays

CH: High plasticity inorganic
clays

ML or OL: Inorganic and organic

silts and clayey silts of
low plasticity

MH or OH: Inorganic and organic
silts and clayey silts of

PLASTICITY INDEX - PI (%)

high plasticity

CL-ML: Silty clays and clayey
silts

30 —— 40 . 50 —— 60 .
LIQUID LIMIT - LL (%)

70

110

BORING AND DEPTH uUsS.CS. SOIL LL PL Pl NAT. PASS.
SAMPLE NO. (feet) SYMBOL CLASSIFICATION % | % | % | w.c. % | #200,% AECI NMPP Pond 003 Closure
Marston, Missouri
@ HAB-43, S-2 20-35 CL Brown, Sandy Lean Clay with Gravel. 31 16 15 10.0 65.0
B HAB-43, S-4 55-70 CL Gray, Lean Clay with Sand. 32 16 16 14.6 73.0
A HAB-43, S-6 10.5-125 CL Gray, Lean Clay with Sand. 36 15 21 16.5 75.7 PLASTICITY CHART
& HAB-43, U-3 125-14.0 CL Gray, Sandy Lean Clay. 34 16 18 14.6 67.4
O HAB-43, S-8 21.0-225 CL Gray, Lean Clay with Sand. 30 17 13 19.8 75.5
O HAB-43, U-7 245-265 CL Gray, Sandy Lean Clay. 32 | 18 | 14 17.9 64.8 October 2025 116084-002
A HAB-43, S-9 26.5-28.0 CL Gray, Lean Clay. M 17 24 28.8 96.7 SHANNON & WILSON, INC.
Geotechnical and Environmental Consultants FIG-

ATTERBERG - WITH SAMPLE INTERVALS 116084-002 LAB DATA.GPJ SHAN_WIL.GDT 10/15/25
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PLASTICITY INDEX - PI (%)
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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
SAMPLE NO.

DEPTH
(feet)

uUsS.CS.
SYMBOL

SOIL

CLASSIFICATION

LL
%

PL
%

PI
%

NAT.
W.C. %

PASS.
#200, %

@® HAB-43, S-11

35.0-36.5

CL

Brown, Sandy Lean Clay.

NP

NP

NP

22.5

59.3

AECI NMPP Pond 003 Closure
Marston, Missouri

PLASTICITY CHART

October 2025

116084-002

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG.

ATTERBERG - WITH SAMPLE INTERVALS 116084-002 LAB DATA.GPJ SHAN_WIL.GDT 10/15/25



SIEVE ANALYSIS

HYDROMETER ANALYSIS

SIZE OF MESH OPENING IN INCHES

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

GRAIN SIZE IN MILLIMETERS

GSA- WITH SAMPLE INTERVALS 116084-002 LAB DATA.GPJ SHAN_WIL.GDT 10/15/25
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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.CsS. SAMPLE FINES NAT. LL PL PI
SAMPLE NO. (feet) |SYMBOL] DESCRIPTION % |wew| % | % | % AECI NMPP Pond 003 Closure
Marston, Missouri
® HAB-43, S-2 20-35 CL Brown, Sandy Lean Clay with Gravel. 65.0| 10.0 31 16 15
B HAB-43, 5-4 55-7.0 | CL Gray, Lean Clay with Sand. 730| 146 | 32| 16| 16
A HAB-43, S-6 10.5-125 CL Gray, Lean Clay with Sand. 75.7 16.5 36 15 21 GRAIN SIZE DISTRIBUTION
€ HAB-43, U-3 12.5-14.0 CL Gray, Sandy Lean Clay. 67.4 14.6 34 16 18
O HAB-43, S-8 21.0-225 CL Gray, Lean Clay with Sand. 75.5 19.8 30 17 13
0O HAB-43, U-7 245-265 | CL Gray, Sandy Lean Clay. 64.8| 17.9 32 18 14 | October 2025 116084-002
A HAB-43, S-9 26.5-28.0| CL Gray, Lean Clay. 96.7 [ 28.8 41 17 24 SHANNON & WILSON, INC.
Geotechnical and Environmental Consultants FIG-




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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100

GSA- WITH SAMPLE INTERVALS 116084-002 LAB DATA.GPJ SHAN_WIL.GDT 10/15/25
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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.CsS. SAMPLE FINES NAT. LL PL PI
SAMPLE NO. (feet) |SYMBOL] DESCRIPTION % |wew| % | % | % AECI NMPP Pond 003 Closure
Marston, Missouri
® HAB-43, S-11 35.0-36.5| CL Brown, Sandy Lean Clay. 59.3| 225 | NP | NP | NP
B HAB-43, S-12 40.0 - 41.5 |SP-SM Brown, Poorly Graded Sand with Silt. 99| 218
A HAB-43, S-15 55.0-56.5 | SP Brown, Poorly Graded Sand. 25| 174 GRAIN SIZE DISTRIBUTION

October 2025 116084-002
SHANNON & WILSON, INC. FIG
Geotechnical and Environmental Consultants .




PROJECT AECI NMPP Pond 003 Closure DATE 10/10/25 BORING NO. HAB-43
JOB NO. 116084-002 SHEET NO. 1 TESTED BY JRZ
CLIENT NAME _ Haley & Aldrich, Inc. CHECKED BY CMB
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. U3 DEPTH (ft) 12.5-14
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
— 14 INCH RECOVERY
175 Sample: Goooor Disturbed
| PP = 2.5 tsf HT-1_F::] m™c [::]Stiff, gray, Sandy Lean Clay (CL); moist:
] | 112% subrounded, fine to coarse grained
] | lgravel; 21% subangular fine to coarse
] | SAVED grained sand; 67% medium dry strength, no
] | dilatancy, medium plasticity fines.
13.0
] B Possible UU ||
: : Triaxial _:
13.5) I +|  Atterberg
] ~1__#200 Wash
N PP = 3.25 tsf HT-2 k<] McC [+
14.0| i 1
14.5) i |
Can/Tare No. HT-1 HT-2
Procedure: ASTM D 2488 WET + TARE| 112.89 126.83
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 96.16 111.03
meant for engineering purposes requiring precise classification of soils. TARE 2.45 2.46
% WATER 17.9 14.6

All sample percentages for cobbles and boulders are by volume.

REMARKS: Tube hit a piece of gravel, top 4-inches of sample not round.

Shannon & Wilson, Inc.
10422 Baur Boulevard
St. Louis, MO 63132

Form Date: Pre-2001

Revision Date: 05/21/25



UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION

Project AECI NMPP Pond 003 Closure Client |Ha|ey & Aldrich, Inc.
Location Marston, Missouri Date
Job No. 116084-002 Tested by CMB 10/16/25
Boring HAB-43 Calculated by CMB 10/17/25
Sample U3 Checkedby | /e~ 16/2072 5
Depth (ft) 12.5-14.0 File 116084-002 HAB-43 U3 D2850
Undisturbed/Remold Undisturbed Procedure ASTM D2850
Description (p2487 + symbol) Gray, Sandy Lean Clay (CL).
Sample Data
Diameter 2.878 inches Test Data
Height 6.027 inches Time Cell Pressure | Deflection Load
Wet wt. 1338.83 grams hr-min psi div (in 0.001 in.) div
Initial Deflection (Before Confinement) 0:00:00 7.0 0 0
inches 0:00:08 7.0 5 1.3
Initial Deflection (After Confinement) 0:00:15 7.0 10 2.8
inches 0:00:23 7.0 15 5.9
Height Change (After Confinement) 0:00:30 7.0 20 9.1
inches 0:00:45 7.0 30 20.4
Test Setup Data 0:01:15 7.0 50 55.2
Confinement 7.0 psi 0:01:53 7.0 75 93.4
Deflection 0.001 inch/division 0:02:30 7.0 100 125.9
Load Cons. 1 Ib/division 0:03:08 7.0 125 154.1
After Test Data 0:03:45 7.0 150 180.9
Tare No. 156
Tare Wt. 100.90 grams
Wet wt. 1429.50 grams
Dry wt. 1236.30  [grams
Sp. Gravity 2.70 assumed

REMARKS: Sample contained over-sized particles.
Multi-stage test, sample may not have failed until last stage.
NOTE: The moisture content is taken from the entire sample after

testing is completed.

Shannon & Wilson, Inc.

10422 Baur Boulevard
St. Louis, Missouri 63132 Form Date: Pre-2001 Revision Date:10/09/25
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UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA

Boring HAB-43 Tested by / Date CMB|10/16/25

Sample U3 Calculated by / Date CMB|10/17/256

Depth (ft 12.5-14.0 Checked by / Date P 1 tolasfzg

Description Gray, Sandy Lean Clay (CL).

Specimen Data Instrument Constants

Height 6.026|inches Deformation 0.001 inches/div

Diameter 2.878inches Load 1 Ib/div.

H/D ratio 2.094 Confinment 7 psi

Volume 642.4|cc

Wet wt. 1338.83|grams Peak values

Bulk Density 130.0|pcf p 1.481 tsf

Dry Density 111.1|pcf q 0.977 tsf

M.C. 17.0%|percent strain 2.5% %

Saturation 89.0%|percent strain rate 0.040 in. per min.

Void ratio 0.516

Gs 2.7|assumed

Deformation Load Strain Load Stress p q
div. div. % Ib tsf tsf tsf

0.000 0.0 0.0% 0.0 0.000 0.504 0.000
0.005 1.3 0.1% 1.3 0.014 0.511 0.007
0.010 28 0.2% 2.8 0.031 0.519 0.015
0.015 5.9 0.2% 59 0.065 0.537 0.033
0.020 9.1 0.3% 9.1 0.100 0.554 0.050
0.030 204 0.5% 204 0.225 0.616 0.112
0.050 55.2 0.8% 55.2 0.606 0.807 0.303
0.075 93.4 1.2% 93.4 1.021 1.015 0.511
0.100 125.9 1.7% 125.9 1.371 1.189 0.685
0.125 154.1 2.1% 154 .1 1.671 1.339 0.835
0.150 180.9 2.5% 180.9 1.954 1.481 0.977

AECI NMPP Pond 003 Closure

Marston, Missouri

UNCONSOLIDATED, UNDRAINED STRENGTH
IN TRIAXIAL COMPRESSION
BORING - HAB-43 : SAMPLE - U3

October 2025

116084-002

SHANNON & WILSON, INC.

hnical and
Consultants

FIG.




UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION

Project AECI NMPP Pond 003 Closure Client ]Haley & Aldrich, Inc. J
Location Marston, Missouri Date
Job No. 116084-002 Tested by JRZ 10/16/25
Boring HAB-43 Calculated by CMB 10/17/25
Sample U3 Checked by Dfr- 0/2¢/25
Depth (ft) 12.5-14.0 File 116084-002 HAB-43 U3 D2850
Undisturbed/Remold Undisturbed Procedure ASTM D2850
Description (p2487 + symbol) Gray, Sandy Lean Clay (CL).
Sample Data
Diameter 2.880 inches Test Data
Height 5.876 inches Time Cell Pressure | Deflection Load
Wet wt. 1338.83 grams hr-min psi div (in 0.001 in.) div
Initial Deflection (Before Confinement) 0:00:00 12.0 0 0
inches 0:00:08 12.0 5 7.2
Initial Deflection (After Confinement) 0:00:15 12.0 10 25.5
inches 0:00:23 12.0 15 46.7
Height Change (After Confinement) 0:00:30 12.0 20 65.6
[ 0000 Jinches 0:00:45 12.0 30 98.0
Test Setup Data 0:01:15 12.0 50 161.6
Confinement 12.0 psi 0:01:53 12.0 75 202.6
Deflection 0.001 inch/division 0:02:30 12.0 100 222.8
Load Cons. 1 Ib/division 0:03:08 12.0 125 240.8
After Test Data 0:03:45 12.0 150 254.4
Tare No. 15
Tare Wit. 100.90 grams
Wet wt. 1429.50 grams
Dry wi. 1236.30 grams
Sp. Gravity 2,70 assumed

REMARKS: Sample contained over-sized particles.
Multi-stage test, sample may not have failed until last stage.

NOTE: The moisture content is taken from the entire sample after

testing is completed.

Shannon & Wilson, Inc.

10422 Baur Boulevard
St. Louis, Missouri 63132 Form Date: Pre-2001 Revision Date:10/09/25
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UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA
Boring HAB-43 Tested by / Date JRZ |10/16/25
Sample U3 Calculated by / Date CMB|10/17/25
Depth (ft) 12.5-14.0 Checked by / Date Y |10/26725
Description Gray, Sandy Lean Clay (CL).
Specimen Data Instrument Constants
[Height 5.876]inches Deformation 0.001 inches/div
Diameter 2.880]inches Load 1 Ib/div.
H/D ratio 2.040 Confinment 12 psi
Volume 627.3|cc
Wet wt. 1338.83|grams Peak values
|Bulk Density 133.2|pcf p 2.235 tsf
|Dry Density 113.8|pcf q 1.371 tsf
M.C. 17.0%|percent strain 2.6% %
Saturation 95.7%|percent strain rate 0.040 in. per min.
Void ratio 0.480
Gs 2.7|assumed
Deformation Load Strain Load Stress p q
div. div. % Ib tsf tsf tsf
0.000 0.0 0.0% 0.0 0.000 0.864 0.000
0.005 7.2 0.1% 7.2 0.080 0.904 0.040
0.010 25.5 0.2% 25.5 0.281 1.005 0.141
0.015 46.7 0.3% 46.7 0.515 1.121 0.257
0.020 65.6 0.3% 65.6 0.723 1.225 0.361
0.030 98.0 0.5% 98.0 1.078 1.403 0.539
0.050 161.6 0.9% 161.6 1.771 1.750 0.886
0.075 202.6 1.3% 202.6 2.211 1.970 1.1086
0.100 222.8 1.7% 222.8 2.421 2.075 1.211
0.125 240.8 21% 240.8 2.606 2.167 1.303
0.150 254.4 2.6% 254.4 2.742 2.235 1.371

AECI NMPP Pond 003 Closure
Marston, Missouri

UNCONSOLIDATED, UNDRAINED STRENGTH
IN TRIAXIAL COMPRESSION
BORING - HAB-43 : SAMPLE - U3
October 2025 116084-002

SHANNON & WILSON, INC.
Geotechnical and Environmental FIG.
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UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION

Project AECI| NMPP Pond 003 Closure Client ]Haley & Aldrich, Inc.
Location Marston, Missouri Date
Job No. 116084-002 Tested by JRZ 10/16/25
Boring HAB-43 Calculated by CMB 10/17/25
Sample U3 Checkedby | [~ 10/2¢/z5
Depth (ft) 12.5-14.0 File 116084-002 HAB-43 U3 D2850
Undisturbed/Remold Undisturbed Procedure ASTM D2850
Description (p2487 + symbol) Gray, Sandy Lean Clay (CL).
Sample Data
Diameter 2.882 inches Test Data
[Height 5.726 inches Time Cell Pressure | Deflection Load
Wet wt. 1338.83 grams hr-min psi div (in 0.001 in.) div
Initial Deflection (Before Confinement) 0:00:00 17.0 0 0
inches 0:00:08 17.0 5 33.0
Initial Deflection (After Confinement) 0:00:15 17.0 10 58.5
inches 0:00:23 17.0 15 78.6
Height Change (After Confinement) 0:00:30 17.0 20 96.6
[ 0000 Jinches 0:00:45 17.0 30 133.2
Test Setup Data 0:01:15 17.0 50 195.8
Confinement 17.0 psi 0:01:53 17.0 75 244.5
Deflection 0.001 inch/division 0:02:30 17.0 100 265.5
Load Cons. 1 Ib/division 0:03:08 17.0 125 277.4
After Test Data 0:03:45 17.0 160 290.1
Tare No. 15 0:04:23 17.0 175 299.9
Tare Wt. 100.90 grams 0:05:00 17.0 200 307.1
Wet wt. 1429.50 [grams 0:05:38 17.0 225 314.2
Dry wt. 1236.30  |grams 0:06:15 17.0 250 3216
Sp. Gravity 2.70 assumed 0:07:30 17.0 300 333.8
0:08:45 17.0 350 346.2
Photograph of Failure 0:10:00 17.0 400 358.9
0:11:15 17.0 450 367.9
Pic #0374 0:12:30 17.0 500 380.0
(2.5 Inch 0:13:45 17.0 550 387.3
Paste on 0:15:00 17.0 600 395.1
Page 3) 0:16:15 17.0 650 404.3
0:17:30 17.0 700 410.9
0:18:45 17.0 750 413.8
0:20:00 17.0 800 419.1
0:21:15 17.0 850 426.9
0:22:30 17.0 900 433.8

REMARKS: Sample contained over-sized particles.
Multi-stage test, sample may not have failed until last stage.
NOTE: The moisture content is taken from the entire sample after

testing is completed.

Shannon & Wilson, Inc.
10422 Baur Boulevard

St. Louis, Missouri 63132 Form Date: Pre-2001 Revision Date:10/09/25
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UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA
Boring HAB-43 Tested by / Date JRZ [10/16/25
Sample U3 Calculated by / Date CMB|10/17/25
Depth (ft) 12.5-14.0 Checked by / Date m| e/ 228
Description Gray, Sandy Lean Clay (CL).
Specimen Data Instrument Constants
[Height 5.726(inches Deformation 0.001 inches/div
Diameter 2.882]inches Load 1 Ib/div.
H/D ratio 1.987 Confinment 17 psi
Volume 612.2|cc
Wet wi. 1338.83|grams Peak values
|Bulk Density 136.5|pcf p 3.292 tsf
|Dry Density 116.6|pcf q 2.068 tsf
Im.C. 17.0%|percent strain 15.7% %
Saturation 103.3%|percent strain rate 0.040 in. per min.
Void ratio 0.445
Gs 2.7|assumed
Deformation Load Strain Load Stress p q
div. div. % Ib tsf tsf tsf
0.000 0.0 0.0% 0.0 0.000 1.224 0.000
0.005 33.0 0.1% 33.0 0.364 1.406 0.182
0.010 58.5 0.2% 58.5 0.644 1.546 0.322
0.015 78.6 0.3% 78.6 0.865 1.657 0.433
0.020 96.6 0.3% 96.6 1.062 1.755 0.531
0.030 133.2 0.5% 133.2 1.462 1.955 0.731
0.050 195.8 0.9% 195.8 2.142 2.295 1.071
0.075 2445 1.3% 2445 2.663 2.556 1.332
0.100 265.5 1.7% 265.5 2.879 2.664 1.440
0.125 277.4 2.2% 277.4 2.996 2.722 1.498
0.150 2901 2.6% 290.1 3.119 2.784 1.560
0.175 299.9 3.1% 299.9 3.211 2.830 1.606
0.200 307.1 3.5% 307.1 3.274 2.861 1.637
0.225 314.2 3.9% 314.2 3.336 2.892 1.668
0.250 321.6 4.4% 321.6 3.400 2.924 1.700
0.300 333.8 5.2% 333.8 3.500 2.974 1.750
0.350 346.2 6.1% 346.2 3.600 3.024 1.800
0.400 358.9 7.0% 358.9 3.702 3.075 1.851
0.450 367.9 7.9% 367.9 3.764 3.106 1.882
0.500 380.0 8.7% 380.0 3.856 3.152 1.928
0.550 387.3 9.6% 387.3 3.899 3.174 1.950
0.600 395.1 10.5% 395.1 3.946 3.197 1.973
0.650 404.3 11.4% 404.3 4.006 3.227 2.003
0.700 410.9 12.2% 410.9 4.040 3.244 2.020
0.750 413.8 13.1% 413.8 4.037 3.243 2.019
0.800 4191 14.0% 4191 4,058 3.253 2.029
0.850 426.9 14.8% 426.9 4,102 3.275 2.051
0.800 433.8 16.7% 433.8 4137 3.292 2.068
AECT NMPP Pond 003 Closure
Marston, Missouri
UNCONSOLIDATED, UNDRAINED STRENGTH
IN TRIAXIAL COMPRESSION
BORING - HAB-43 : SAMPLE - U3
October 2025 116084-002
SHANNON & WILSON, INC.
g:::iﬁ::ﬁ:l and Environmental FIG.
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UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION
PLOT OF TEST DATA

TRIAXIAL Q TEST
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PROJECT AECI NMPP Pond 003 Closure DATE 10/10/25 BORING NO. HAB-43
JOB NO. 116084-002 SHEET NO. 1 TESTED BY JRZ
CLIENT NAME _ Haley & Aldrich, Inc. CHECKED BY CMB
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. u7 DEPTH (ft) 24.5-26.5
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
] 17 INCH RECOVERY
245 Sampl Fair Poor Disturbed
] PP = 1.5 tsf HT-3 [HAJ] wmc [::]Stiff to hard, gray, Sandy Lean Clay (CL);
] 1 Imoist; 12% subrounded, fine to coarse
] 1 |grained gravel; 23% subangular,fine to coarse
] 1 grained sand; 65% medium dry strength, no
| | SAVED dilatancy, medium plasticity fines.
25.0
: :: Possible UU :
25.5 Triaxial
| 1 Atterberg |
] #1#200 Wash
] PP = 4.0 tsf HT-4 F<<] mMc [
26.0
26.5| | Hi
Can/Tare No. HT-3 HT-4
Procedure: ASTM D 2488 WET + TARE| 148.59 105.64
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 125.47 90.00
meant for engineering purposes requiring precise classification of soils. TARE 2.46 2.46
% WATER 18.8 17.9

All sample percentages for cobbles and boulders are by volume.

REMARKS:

Shannon & Wilson, Inc.
10422 Baur Boulevard
St. Louis, MO 63132

Form Date: Pre-2001

Revision Date: 05/21/25



UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION

Project AECI NMPP Pond 003 Closure Client ]Haley & Aldrich, Inc. I
Location Marston, Missouri Date
Job No. 116084-002 Tested by JRZ 10/16/25
Boring HAB-43 Calculated by CMB 10/17/25
Sample u7 Checked by (¥r 10/20/24
Depth (ft) 24.5-26.5 File 116084-002 HAB-43 U7 D2850
Undisturbed/Remold Undisturbed Procedure ASTM D2850
Description (2487 + symbol) Gray, Sandy Lean Clay (CL).
Sample Dala
Diameter 2.850 inches Test Data
[Height 5.834 inches Time Cell Pressure | Deflection Load
Wet wt. 1321.62 grams hr-min psi div (in 0.001 in.) div
Initial Deflection (Before Confinement) 0:00:00 12.0 0 0
inches 0:00:08 12.0 5 18.9
Initial Deflection (After Confinement) 0:00:15 12.0 10 30.7
inches 0:00:23 12.0 15 41.0
Height Change (After Confinement) 0:00:30 12.0 20 51.0
[ 0000 Jinches 0:00:45 12.0 30 70.8
Test Setup Data 0:01:15 12.0 50 122.5
Confinement 12.0 psi 0:01:53 12.0 75 137.9
Deflection 0.001 inch/division 0:02:30 12.0 100 150.7
Load Cons. 1 Ib/division 0:03:08 12.0 125 158.2
After Test Data 0:03:45 12.0 150 164.0
Tare No. 14
Tare Wt. 100.05 grams
Wet wit. 1421.09 grams
Dry wi. 1215.47 grams
Sp. Gravity 2.70 assumed

REMARKS: Sample contained over-sized particles.
Multi-stage test, sample may not have failed until last stage.

NOTE: The moisture content is taken from the entire sample after

testing is completed.

Shannon & Wilson, Inc.

10422 Baur Boulevard
St. Louis, Missouri 63132 Form Date: Pre-2001 Revision Dale:10/09/25
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UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA

Boring HAB-43 Tested by / Date JRZ [10/16/25

Sample u7 Calculated by / Date CMB|10/17/25

Depth (ft) 245-26.5 Checked by / Date Do |16/ 20724

Description Gray, Sandy Lean Clay (CL).

Specimen Data Instrument Constants

Height 5.834|inches Deformation 0.001 inches/div

Diameter 2.850(inches Load 1 Ib/div.

H/D ratio 2.047 Confinment 12 psi

Volume 609.9|cc

Wet wt. 1321.62|grams Peak values

Bulk Density 135.2|pcf p 1.766 tsf

Dry Density 114.2|pcf q 0.902 tsf

M.C. 18.4%|percent strain 2.6% %

Saturation 104.6% |percent strain rate 0.040 in. per min.

Void ratio 0.476

Gs 2.7|assumed

Deformation Load Strain Load Stress p q
div. div. % Ib tsf tsf tsf

0.000 0.0 0.0% 0.0 0.000 0.864 0.000
0.005 18.9 0.1% 18.9 0.213 0.971 0.107
0.010 30.7 0.2% 30.7 0.346 1.037 0.173
0.015 41.0 0.3% 41.0 0.462 1.095 0.231
0.020 51.0 0.3% 51.0 0.574 1.151 0.287
0.030 70.8 0.5% 70.8 0.795 1.261 0.397
0.050 1225 0.9% 122.5 1.371 1.549 0.685
0.075 137.9 1.3% 137.9 1.536 1.632 0.768
0.100 150.7 1.7% 150.7 1.672 1.700 0.836
0.125 158.2 2.1% 168.2 1.748 1.738 0.874
0.150 164.0 2.6% 164.0 1.804 1.766 0.902

AECI NMPP Pond 003 Closure
Marston, Missouri

UNCONSOLIDATED, UNDRAINED STRENGTH
IN TRIAXIAL COMPRESSION
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UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION

Project AECI NMPP Pond 003 Closure Client |Haley & Aldrich, Inc.
Location Marston, Missouri Date
Job No. 116084-002 Tested by CMB 10/16/25
Boring HAB-43 Calculated by CMB 10/17/25
Sample u7 Checkedby | [Van 1c/26/25
Depth (ft) 245-26.5 File 116084-002 HAB-43 U7 D2850
Undisturbed/Remold Undisturbed Procedure ASTM D2850
Description (p2487 + symbol) Gray, Sandy Lean Clay (CL).
Sample Data
Diameter 2.848 inches Test Data
Height 5.985 inches Time Cell Pressure | Deflection Load
Wet wt. 1321.62 grams hr-min psi div (in 0.001 in.) div
Initial Deflection (Before Confinement) 0:00:00 15.0 0 0
inches 0:00:08 15.0 5 19.6
Initial Deflection (After Confinement) 0:00:15 15.0 10 27.8
inches 0:00:23 15.0 15 34.5
Height Change (After Confinement) 0:00:30 15.0 20 40.5
inches 0:00:45 15.0 30 54.5
Test Setup Data 0:01:15 15.0 50 715
Confinement 15.0 psi 0:01:53 15.0 75 89.5
Deflection 0.001 inch/division 0:02:30 15.0 100 107.8
Load Cons. 1 Ib/division 0:03:08 15.0 125 124.7
After Test Data 0:03:45 15.0 150 138.8
Tare No. 14
Tare Wt. 100.05 grams
Wet wi. 1421.09 grams
Dry wi. 121547 grams
Sp. Gravity 2.70 assumed
REMARKS: Sample contained over-sized particles.

Multi-stage test, sample may not have failed until last stage.

NOTE: The moisture content is taken from the entire sample after

testing is completed.

Shannon & Wilson, Inc.
10422 Baur Boulevard
St. Louis, Missour 63132

Form Date: Pre-2001

Revision Dale:10/09/25
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UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA

Boring HAB-43 Tested by / Date CMB|10/16/25

Sample u7 Calculated by / Date CMB|[10/17/25

Depth (ft) 24.5-26.5 Checked by / Date WPr|ie2s2s

Description Gray, Sandy Lean Clay (CL).

Specimen Data Instrument Constants

|Height 5.984|inches Deformation 0.001 inches/div

Diameter 2.848linches Load 1 Ib/div.

H/D ratio 2.101 Confinment 15 psi

Volume 624.7|cc

Wet wit. 1321.62|grams Peak values

Bulk Density 132.0|pcf p 1.845 tsf

Dry Density 111.5|pcf q 0.765 tsf

M.C. 18.4%|percent strain 2.5% %

Saturation 97.3%|percent strain rate 0.040 in. per min.

Void ratio 0.511

Gs 2.7|assumed

Deformation Load Strain Load Stress p q
div. div. % b tsf tsf tsf

0.000 0.0 0.0% 0.0 0.000 1.080 0.000
0.005 19.6 0.1% 19.6 0.221 1.191 0.111
0.010 27.8 0.2% 27.8 0.314 1.237 0.157
0.015 345 0.3% 345 0.389 1.274 0.194
0.020 40.5 0.3% 40.5 0.456 1.308 0.228
0.030 54.5 0.5% 54.5 0.613 1.386 0.306
0.050 71.5 0.8% 71.5 0.801 1.481 0.401
0.075 89.5 1.3% 89.5 0.999 1.580 0.500
0.100 107.8 1.7% 107.8 1.198 1.679 0.599
0.125 124.7 2.1% 1247 1.381 1.770 0.690
0.150 138.8 2.5% 138.8 1.530 1.845 0.765

AEC| NMPP Pond 003 Closure
Marston, Missouri

UNCONSOLIDATED, UNDRAINED STRENGTH
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October 2025 116084-002

SHANNON & WILSON, INC.
Geotechnical and Environmental FIG.
Consullanls




UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION

Project AECI NMPP Pond 003 Closure Client [Haley & Aldrich, Inc. |
Location Marston, Missouri Date

Job No. 116084-002 Tested by JRZ 10/16/25
Boring HAB-43 Calculated by CMB 10/17/25
Sample u7 Checked by N~ | ip/2e/28
Depth (ft) 24.5-26.5 File 116084-002 HAB-43 U7 D2850
Undisturbed/Remold Undisturbed Procedure ASTM D2850

Description (p2487 + symbol) Gray, Sandy Lean Clay (CL).
Sample Data

Diameter 2.852 inches Test Data
(Height 5.684 inches Time Cell Pressure | Deflection Load
Wet wt. 1321.62 grams hr-min psi div (in 0.001 in.) div
Initial Deflection (Before Confinement) 0:00:00 17.0 0 0
inches 0:00:08 17.0 5 31.6
Initial Deflection (After Confinement) 0:00:15 17.0 10 50.0
[ 0000 Jinches 0:00:23 17.0 15 66.0
Height Change (After Confinement) 0:00:30 17.0 20 83.0
[ 0000 Jinches 0:00:45 17.0 30 112.2
Test Selup Data 0:01:15 17.0 50 151.7
Confinement 17.0 psi 0:01:53 17.0 75 164.4
Deflection 0.001 inch/division 0:02:30 17.0 100 172.8
Load Cons. 1 Ib/division 0:03:08 17.0 125 181.3
After Test Data 0:03:45 17.0 150 189.2
Tare No. 14 0:04:23 17.0 175 192.3
Tare WL 100.05 grams 0:05:00 17.0 200 196.4
Wet wt. 1421.09 grams 0:05:38 17.0 225 201.1
Dry wit. 1215.47 grams 0:06:15 17.0 250 204.5
Sp. Gravity 2.70 assumed 0:07:30 17.0 300 208.6
0:08:45 17.0 350 214.9
Photograph of Failure 0:10:00 17.0 400 220.2
0:11:16 17.0 450 226.0
Pic #0375 0:12:30 17.0 500 231.7
(2.5 Inch 0:13:45 17.0 550 237.4
Paste on 0:15:00 17.0 600 242.3
Page 3) 0:16:15 17.0 650 249.5
0:17:30 17.0 700 256.4
0:18:45 17.0 750 263.7
0:20:00 17.0 800 271.7
0:21:15 17.0 850 2754
0:22:30 17.0 900 283.5

REMARKS: Sample contained over-sized particles.
Multi-stage test, sample may not have failed until last stage.
NOTE: The moisture content is taken from the entire sample after

testing is completed.

Shannon & Wilson, Inc.
10422 Baur Boulevard

St. Louis, Missouri 63132 Form Date: Pre-2001 Revision Date:10/09/25
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UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA
Boring HAB-43 Tested by / Date JRZ [10/16/25
Sample U7 Calculated by / Date CMB|10/17/25
Depth (ft) 24.5-26.5 Checked by / Date VoM /22,
Description Gray, Sandy Lean Clay (CL).
Specimen Data Instrument Constants
|Height 5.684|inches Deformation 0.001 inches/div
Diameter 2.852]inches Load 1 Ib/div.
H/D ratio 1.993 Confinment 17 psi
Volume 595.2|cc
Wet wt. 1321.62|grams Peak values
|Bulk Density 138.6|pcf p 2.603 tsf
|Dry Density 117.0|pcf q 1.379 tsf
Im.C. 18.4%|percent strain 15.8% %
Saturation 113.1%|percent strain rate 0.040 in. per min.
Void ratio 0.440
Gs 2.7]assumed
Deformation Load Strain Load Stress p q
div. div. % Ib tsf tsf tsf
0.000 0.0 0.0% 0.0 0.000 1.224 0.000
0.005 316 0.1% 31.6 0.356 1.402 0.178
0.010 50.0 0.2% 50.0 0.562 1.505 0.281
0.015 66.0 0.3% 66.0 0.742 1.595 0.371
0.020 83.0 0.4% 83.0 0.932 1.690 0.466
0.030 112.2 0.5% 112.2 1.258 1.853 0.629
0.050 151.7 0.9% 151.7 1.694 2.071 0.847
0.075 164.4 1.3% 164.4 1.828 2.138 0.914
0.100 172.8 1.8% 172.8 1.913 2.181 0.957
0.125 181.3 2.2% 181.3 1.999 2.223 0.999
0.150 189.2 2.6% 189.2 2.077 2.263 1.039
0.175 192.3 3.1% 192.3 2.102 2.275 1.051
0.200 196.4 3.5% 196.4 2.138 2.293 1.069
0.225 201.1 4.0% 201.1 2.180 2.314 1.090
0.250 204.5 4.4% 204.5 2.207 2328 1.104
0.300 208.6 5.3% 208.6 2.233 2.340 1.116
0.350 214.9 6.2% 214.9 2.281 2.365 1.141
0.400 220.2 7.0% 220.2 2.318 2.383 1.159
0.450 226.0 7.9% 226.0 2.360 2.404 1.180
0.500 231.7 8.8% 231.7 2.400 2.424 1.200
0.550 237.4 9.7% 237.4 2.439 2.444 1.220
0.600 2423 10.6% 242.3 2.470 2.459 1.235
0.650 249.5 11.4% 249.5 2.523 2.485 1.261
0.700 256.4 12.3% 256.4 2.572 2.510 1.286
0.750 263.7 13.2% 263.7 2625 2537 1.313
0.800 271.7 14.1% 271.7 2.684 2.566 1.342
0.850 275.4 15.0% 2754 2.700 2.574 1.350
0.900 283.5 15.8% 283.5 2.758 2.603 1.379
AECI NMPP Pond 003 Closure
Marston, Missouri
UNCONSOLIDATED, UNDRAINED STRENGTH
IN TRIAXIAL COMPRESSION
BORING - HAB-43 : SAMPLE - U7
October 2025 116084-002
SHANNON & WILSON, INC.
Geotechnical and Environmental FIG.
Consuitanls
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UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION
PLOT OF TEST DATA

TRIAXIAL Q TEST
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UNCONSOLIDATED, UNDRAINED STRENGTH
IN TRIAXIAL COMPRESSION
BORING - HAB-43 : SAMPLE - U7
October 2025 116084-002
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SHANNON & WILSON, INC.

Geotechnical and Environmental
Consullanis
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Client: Haley & Aldrich, Inc.

/\. GeoTeStin Project:  AECI NMPP Pond 003 Closure
g Location: Martson, MD Project No: GTX-322085

EXPRESS Boring ID: HAB-43

A Sercel Business Sample ID: U-8
Depth : 28-30

Sample Type: Tube Tested By: ajl
Test Date: 11/14/25 Checked By: ank
Test Id: 841659

Test Comment:
Visual Description:
Sample Comment:

Moist, dark grayish brown clay

Moisture Content of Soil and Rock - ASTM D2216

Boring ID Sample ID Depth Description Moisture
Content, %
HAB-43 u-8 28-30 Moist, dark grayish brown clay 28.4

Notes: Temperature of Drying : 110° Celsius

printed 11/21/2025 4:27:00 PM




Client: Haley & Aldrich, Inc.

/\. GeoTeStin Project:  AECI NMPP Pond 003 Closure
g Location: Martson, MD Project No: GTX-322085

EXPRESS Boring ID: HAB-43 Sample Type: Tube Tested By:  ajl
A Sercel Business Sample ID: U-8 Test Date: 11/14/25 Checked By: ank
Depth : 28-30 Test Id: 841657
Test Comment: ---
Visual Description: Moist, dark grayish brown clay

Sample Comment: ---

USCS Classification - ASTM D2487

Boring ID Sample ID Depth Group Name Group Gravel, % | Sand, % Fines, %
Symbol
HAB-43 U-8 28-30 Lean CLAY CL 0.0 1.8 98.2
Remarks: Grain Size analysis performed by ASTM D 6913 results enclosed

Atterberg Limits performed by ASTM D4318, results enclosed

printed 11/21/2025 4:27:22 PM



Client: Haley & Aldrich, Inc.
/\ GeoTestin Project: AECI NMPP Pond 003 Closure
N\ g Location: Martson, MD Project No: GTX-322085
EXPRESS Boring ID: HAB-43 Sample Type: Tube Tested By:  ajl
A Sercel Business Sample ID: U-8 Test Date: 11/10/25 Checked By: ank
Depth : 28-30 Test Id: 841658
Test Comment: ---
Visual Description: Moist, dark grayish brown clay
Sample Comment: ---
Particle Size Analysis - ASTM D6913
o O O
o o O o OO
< — ~N + © —~ AN
# 5 S S . .
100 O O W
1 1 1 1 1
B 1 1 1 1 1 1 1 1
907 : : EERE R R R R
1 1 1 1 1 1 1 1
o 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
80T 1 1 1 1 t 1 b
1 1 1 1 1 1 1 1
o 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
707 I I AR R A
| 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
5 60 oo
£ | | | | | | o
L 1 1 1 1 1 1 [
= sof SR RRREC ARREE ALY RRC A%
o | 1 1 1 1 1 [ B |
g : : TR
401 1 1 1 1 1 1 [
| 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
307 I I Ly
1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
20T 1 1 1 1 t [ R A
1 1 1 1 1 1 1 1
- 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
10—» 1 1 1 1 I 1 ] 1
1 1 1 1 1 1 1 1
. 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
0 1 1 ; 1 1 1 1 I; 1
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.0 18 98.2
Sieve Name Sieve Size, | Percent Finer |Spec. Percent Complies Coefficients
mm Dgs =N/A D30 =N/A
#4 4.75 100
#10 2.00 100 Deo =N/A D15 =N/A
#20 0.85 100 Dso =N/A Dio=N/A
#40 0.42 100 Cu — N/A CC = N/A
#60 0.25 99
#100 0.15 99 Classification
140 oI 5 ASTM Lean CLAY (CL)
#200 0.075 98
AASHTO Clayey Soils (A-6 (18))

printed 11/21/2025 4:23:55 PM

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client: Haley & Aldrich, Inc.
/)\‘ GeoTesting Project: AECI NMPP Pond 003 Closure
Location: Martson, MD Project No: GTX-322085
EXPRESS Boring ID: HAB-43 Sample Type: Tube Tested By: cam
A Sercel Business Sample ID: U-8 Test Date: 11/10/25 Checked By: ank
Depth : 28-30 Test Id: 841656
Test Comment: ---
Visual Description: Moist, dark grayish brown clay
Sample Comment: ---

Atterberg Limits - ASTM D4318

Plasticity Chart

60

501

401 :
x .
() .
ge] .
< .
2 :
S 307 :
= .
© .
o :
201 : : :
107 2 MH: or-OH * - - *
4 CLML / © MLorOL : :
, . . . .
0 t 1 t t t t t t t
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %
‘ U-8 HAB-43 | 28-30 28 37 20 17 0.5 Lean CLAY (CL)

Sample Prepared using the WET method
0% Retained on #40 Sieve

Dry Strength: n/a

Dilatancy: n/a

Toughness: n/a

printed 11/21/2025 4:26:26 PM
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Client:
Project Name:

Haley & Aldrich, Inc.
AECI NMPP Pond 003 Closure

Project Location: Martson, MD
GTX #: GTX-322085
Test Date: 11/11/2025
Tested By: jlw

Checked By: dgz

Boring ID: HAB-43
Sample ID: U-8

Depth, ft: 28-30
Location in sample, ft: 29.75-30.00

Visual Description:

Moist, dark grayish brown clay

Consolidated Undrained Cyclic Direct Simple Shear Test under Constant
Volume with Load Control or Displacement Control by ASTM D8296

Test Condition: Inundated prior to consolidation.

Sample Preparation: Extruded from tube, cut and trimmed. Tested at the as-received moisture and density.
Sample Type: intact Estimated Specific Gravity: 2.65
% Passing #200 sieve: 98.2 Liquid Limit: 37
Soil Classification: Lean CLAY Plastic Limit: 20
Group Symbol: CL Plasticity Index: 17
Parameter Point 1 | Point 2 | Point 3 | Point 4
Test No. CDSS-1-1 CDSS-1-2
Initial Diameter, in 2.50 2.50 - —
Initial Height, in 1.00 1.00
Initial Area, in® 4.91 4.91
Initial Mass, g 152.7 156.0 - —
Initial Moisture Content, % 28.4 26.8 - o
Initial Dry Density, pcf 92.3 95.5 - —
Initial Void Ratio 0.78 0.73
Initial Degree of Saturation, % 95.6 97.4 — —
Max. Vertical Consolidation Stress, psf 7,000 7,000 - -
Vertical Consolidation Stress at shear, psf 3,700 3,700 - -—
Pre-shear Moisture Content, % 27.7 24.3 — —
Pre-shear Void Ratio 0.73 0.63 — —
Pre-shear Vertical Strain, % 3.08 3.59 — —
Final Consolidation Loading Duration, min 598 786.00 - -
Final Moisture Content, % 27.6 24.3 - —
Cyclic Stress Ratio 0.30 0.30 — —
Number of Cycles Completed 12 12 - -
Frequency, Hz 0.05 0.05 — —
Delay Before Shearing, sec 60 60 - —
Nominal Rate of Shear Strain, %/hour 5.0 5.0 - —
Measured Peak Shear Stress, psf 3,244 1,934 - —
Shear Strain at Peak Shear Stress, % 17.4 13.4 -—- —
Membrane Correction, psf 52 61 j— —
Corrected Peak Shear Stress, psf 3,192 1,873 --- -
Su/0'c 0.86 0.51
Comments: Point 1 was cycled and sheared under saturated conditions. Point 2 was cycled and sheared under dry conditions.

Please see attached plots for additional information

Shear Strain at Peak Shear Stress taken at relative 20% shear strain

The cyclic portion of the test completed all 12 requested cycles.

Actual post cyclic strength parameters should be determined by an engineer familiar with cyclic testing data.

Notes: These results apply only to the sample tested for the specific test conditions. The test procedures employed follow accepted
industry practice and the indicated test method. GeoTesting Express has no specific knowledge as to conditioning, origin,
sampling procedure or intended use of the material.

Page 1 of 13




Cyclic Simple Shear Test

Cyclic Data
Step 1 of 1

2000 1 1 1 1 1 1 l 1 1 1 1 1 l 1
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Cycle

Project Name: AECI NMPP Pond 003 Location: Martson, MD Project Number: GTX-322085
Boring Number: HAB-43 Tester: jlw Checker: dgz
Sample Number: U-8 Test Date: 11/11/25 Depth: 28-30

= Geolesting

EXPRESS Test Number: CDSS-1-1 Preparation: intact Elevation: ---

A Sercel Business

Description: Moist, dark grayish brown clay

Remarks: CST-001

Page 2 of 13
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Cyclic Simple Shear Test

Cyclic Stress Strain Results

Step 1 of 1
Cycle 0.0t0 20.0
4000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4000 1 1 1 1
Saturated
CSR =0.30
2000 — — 2000 — —
Y - - - -
%)
(@8
73
%]
S 0 - 0 -
n
©
Q
<
%) J L i L
-2000 — — -2000 — —
'4000 T T T T T T T ‘ T T T T T T T '4000 T ‘ T ‘ T ‘ T
-10 0 5 10 0 2000 4000 6000 8000
Shear Strain, % Normal Stress, psf
Project Name: AECI NMPP Pond 003 Location: Martson, MD Project Number: GTX-322085
Boring Number: HAB-43 Tester: jlw Checker: dgz
G T t_ Sample Number: U-8 Test Date: 11/11/25 Depth: 28-30
== Geo E?PSR Elsr;g Test Number: CDSS-1-1 Preparation: intact Elevation: ---
A Sercel Business

Description: Moist, dark grayish brown clay

Remarks: CST-001

2025-11-21 14:22:58 V 3.0.19.300

2025-11-11 12:39:46 V 3.0.19.300
Page 3 of 13




Cyclic Simple Shear Test
Cyclic Modulus/Damping Results

Step 1 of 1
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8 Saturated
g 1 CSR=0.301
(&)
= 2000 — —
(7))
X i L
©
(0]
‘15 1000 | -
x ﬁ L
@©
(&)
D- 0 T [ T [ T [ T [ T [ T [ T [ T [ T [ T [ T [ T
| | | | | | | | | | |
© 157 -
£ ] L
g 4 L
&% 10 - N
4 i L
©
(0] b L
o 9 L
é 5 7] / B
x ] L
@© 4 L
e i
0 T [ T [ T [ T [ T [ T [ T [ T [ T [ T [ T [ T
150000 | | | | | | | | | | | I
. ] [
2 100000 — —
& J L
E L
5 J L
3 50000 -
s ] L
0 T [ T [ T [ T [ T [ T [ T [ T [ T [ T [ T [ T
30 | | | | | | | | | | | I
R 4 L
o
= 20 — —
o /_////\
o J L
=
Q 10 L
S
©
D - |-
0 T [ T [ T [ T [ T [ T [ T [ T [ T [ T [ T [ T
0 2 4 6 8 10 12 14 16 18 20 22 24
Cycle
Project Name: AECI NMPP Pond 003 Location: Martson, MD Project Number: GTX-322085
Boring Number: HAB-43 Tester: jlw Checker: dgz
. Sample Number: U-8 Test Date: 11/11/25 Depth: 28-30
- Geo[%;%gggg Test Number: CDSS-1-1 Preparation: intact Elevation: ---
A Description: Moist, dark grayish brown clay
Remarks: CST-001
Page 4 of 13
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Post Cyclic Simple Shear Test
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#~Geolesting

EXPRESS

A Sercel Business

Project Name: AECI NMPP Pond 003
Boring Number: HAB-43

Sample Number: U-8

Test Number: CDSS-1-1

Description: Moist, dark grayish brown clay

Remarks: CST-001

Location: Martson, MD
Tester: jlw
Test Date: 11/11/25

Preparation: intact

Project Number: GTX-322085
Checker: dgz
Depth: 28-30

Elevation: ---

Page 5 of 13
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Post Cyclic Simple Shear Test

10000 1 1 1 1 1 1
Saturated
CSR=0.30
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Effective Normal Stress, psf
Project Name: AECI NMPP Pond 003 Location: Martson, MD Project Number: GTX-322085
Boring Number: HAB-43 Tester: jlw Checker: dgz
. Sample Number: U-8 Test Date: 11/11/25 Depth: 28-30
A sti
Geo[?;‘égggg Test Number: CDSS-1-1 Preparation: intact Elevation: ---
A Description: Moist, dark grayish brown clay
Remarks: CST-001
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Post Cyclic Simple Shear Test
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Shear Strain, %
Project Name: AECI NMPP Pond 003 Location: Martson, MD Project Number: GTX-322085
Boring Number: HAB-43 Tester: jlw Checker: dgz
. Sample Number: U-8 Test Date: 11/11/25 Depth: 28-30
A sti
Geo[?;‘égggg Test Number: CDSS-1-1 Preparation: intact Elevation: ---
A Description: Moist, dark grayish brown clay
Remarks: CST-001
Page 7 of 13
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Cyclic Simple Shear Test

Cyclic Data
Step 1 of 1
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Project Name: AECI NMPP Pond 003 Location: Martson, MD Project Number: GTX-322085
Boring Number: HAB-43 Tester: jlw Checker: dgz
Sample Number: U-8 Test Date: 11/11/25 Depth: 28-30

= Geolesting

EXPRESS Test Number: CDSS-1-2 Preparation: intact Elevation: ---

A Sercel Business

Description: Moist, dark grayish brown clay

Remarks: CST-003

Page 8 of 13
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Cyclic Simple Shear Test

Cyclic Stress Strain Results

Step 1 of 1
Cycle 0.0t0 20.0
4000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4000 1 1 1 l 1
Unsaturated
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2000 — — 2000 — —
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Shear Strain, % Normal Stress, psf
Project Name: AECI NMPP Pond 003 Location: Martson, MD Project Number: GTX-322085
Boring Number: HAB-43 Tester: jlw Checker: dgz
G T t_ Sample Number: U-8 Test Date: 11/11/25 Depth: 28-30
== Geo E?PSR Elsr;g Test Number: CDSS-1-2 Preparation: intact Elevation: ---
A Sercel Business
¢ Description: Moist, dark grayish brown clay
Remarks: CST-003

2025-11-21 14:27:14 V 3.0.19.300

2025-11-11 12:55:05 V 3.0.19.300
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Cyclic Simple Shear Test

Cyclic Modulus/Damping Results
Step 1 of 1
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Project Name: AECI NMPP Pond 003 Location: Martson, MD Project Number: GTX-322085
Boring Number: HAB-43 Tester: jlw Checker: dgz
Sample Number: U-8 Test Date: 11/11/25 Depth: 28-30

= Geolesting

EXPRESS Test Number: CDSS-1-2 Preparation: intact Elevation: ---
A Sercel Business

Description: Moist, dark grayish brown clay

Remarks: CST-003
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Post Cyclic Simple Shear Test
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Project Name: AECI NMPP Pond 003 Location: Martson, MD Project Number: GTX-322085
Boring Number: HAB-43 Tester: jlw Checker: dgz
. Sample Number: U-8 Test Date: 11/11/25 Depth: 28-30
P sti
GEO[?P%ELEQ Test Number: CDSS-1-2 Preparation: intact Elevation: ---

A Sercel Business

Description: Moist, dark grayish brown clay

Remarks: CST-003
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Post Cyclic Simple Shear Test
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Project Name: AECI NMPP Pond 003 Location: Martson, MD Project Number: GTX-322085
Boring Number: HAB-43 Tester: jlw Checker: dgz
. Sample Number: U-8 Test Date: 11/11/25 Depth: 28-30
P sti
- GEO[?P%ELEQ Test Number: CDSS-1-2 Preparation: intact Elevation: ---
A Description: Moist, dark grayish brown clay
Remarks: CST-003
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Post Cyclic Simple Shear Test
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Project Name: AECI NMPP Pond 003 Location: Martson, MD Project Number: GTX-322085
Boring Number: HAB-43 Tester: jlw Checker: dgz
. Sample Number: U-8 Test Date: 11/11/25 Depth: 28-30
A sti
Geo[?;‘égggg Test Number: CDSS-1-2 Preparation: intact Elevation: ---
A Description: Moist, dark grayish brown clay
Remarks: CST-003
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Client: Haley & Aldrich, Inc.

Project Name: AECI NMPP Pond 003 Closure

Project Location: Martson. MD

Project Number: GTX-322085

& GeOTeSting Tested By: sjt Checked By: njh

EXPRESS Boring ID: HAB-43

A Sercel Business

Preparation: intact

Description: Moist, dark grayish brown clay

Classification: Lean CLAY

Group Symbol: CL

Liquid Limit: 37 Plastic Limit: 20

Plasticity Index: 17 Estimated Specific Gravity: 2.7

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

80 llllllllllllll111111111111 80 ) IS IS I S I I A I N S |
B Max. Obliquity + B -
i ‘= i L 7] i L
0 ] ¢' = 0.0657 psi r Q: o ] B
- ¢' =346 + [9)] - +
A L [0} A L
_ 4 | tang =069 L H(J 4 L
2 o] o e ] o
. i r i
] i o i
] 5 = 5
20 — — > 20 — —
- L wl - L
i L o i L
0 TT;T/T{TTTT{TTTT‘TTTT‘TTTT‘TTTT 0 TTTT{TTTT{TTTT{TTTT{TTTT
0 20 40 60 80 100 120 0 5 10 15 20 25
p', psi VERTICAL STRAIN, %
Symbol [ | ("] A
Sample ID U-8 U-8 U-8
Depth, ft 28-30 28-30 28-30
Test Number CU-1-1 CU-1-2 CU-1-3
Height, in 4.400 4.550 4.510
Diameter, in 2.000 2.010 2.010
© | Moisture Content (from Cuttings), % 258 29.2 28.8
E Dry Density, pcf 93.3 88.7 90.4
Saturation (Wet Method), % 86.5 87.8 90.0
Void Ratio 0.806 0.899 0.866
Moisture Content, % 273 314 30.5
ﬁ Dry Density, pcf 97.0 91.3 92.4
& | Cross-sectional Area (Method A), in? 3.060 3.129 3.160
g Saturation, % 100.0 100.0 100.0
8 [ Void Ratio 0.737 0.847 0823
Back Pressure, psi 127.0 133.0 149.0
Vertical Effective Consolidation Stress, psi 9.973 19.88 29.85
Horizontal Effective Consolidation Stress, psi 9.997 19.98 29.98
Vertical Strain after Consolidation, % 0.5529 1.417 1.838
Volumetric Strain after Consolidation, % 1.824 2.825 2.184
Time to 50% Consolidation, min --- --- 9.000
Shear Strength, psi 6.023 13.05 19.64
Strain at Failure, % 2.68 3.55 5.02
Strain Rate, %/min 0.01600 0.01600 0.01600
Deviator Stress at Failure, psi 12.05 26.10 39.28
Effective Minor Principal Stress at Failure, psi 4.664 9.502 15.03
Effective Major Principal Stress at Failure, psi 16.71 35.60 54.31
B-Value 1.00 0.95 0.93
Notes:
- Before Shear Saturation set to 100% for phase calculation.
- Moisture Content determined by ASTM D2216
- Atterberg Limits determined by ASTM D4318.
- Deviator Stress includes membrane correction
- Values for ¢ and ¢ determined from best-fit straight line for the specific test conditions. Actual
strength parameters may vary and should be determined by an engineer for site conditions.
Remarks:

TX-006



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

A Sercel Business
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o 4 L
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0 T 1T 1T 1T T 7T { T T T T 1T T 17T { T T T 7T { T T 1T T 17T { T T T 1 1T T 1T { T T T 1 T T 1T
0 20 40 60 80 100 120
p', psi
Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
U-8 CU-1-1 28-30 sjt 11/19/25 njh 12/2/25 322085-CU-1-1n.dat
U-8 CU-1-2 28-30 sjt 11/21/25 njh 12/2/25 322085-CU-1-2n.dat
U-8 CU-1-3 28-30 sjt 11/20/25 njh 12/2/25 322085-CU-1-3n.dat
. Project: AECI NMPP Pond 003 Closure Location: Martson. MD Project No.: GTX-322085
~=Geolesting
EXPRESS Boring No.: HAB-43 Sample Type: intact

Description: Moist, dark grayish brown clay

Remarks: TX-006
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Depth (feet)

——— _ JobNo: 15-53087 Sounding: SCPT15-HAC7
CoNETEC Ha|ey & Aldrich Date: 09:15:15 14:36 Cone: 419:T1500F 15U500
[ — Site: AECI-New Madrid
qt (tsf) fs (tsf) u (ft) Vs (ft/s)
200 400 0 2 4 0 100 200 0 600 1200 1800
L | C L e Lo Lo
Impounded CCR | | |
30 ] ] ]
40 ] ] < ]
50 ; ; ;
60 ] ] ]
20 ] ] ]
80 ] ] ]
90 ] ] ]
i TargetDepth i TargetDepth i TargetDepth i TargetDepth
100
Max Depth: 29.000 m/ 95.14 ft File: 15-53087_SP07.COR SBT: Robertson and Campanella, 1986

DepthInc: 0.050 m/ 0.164 ft

Avgint: 0.100 m

Hydrostatic Line O Ueq

Coords: UTM Zone 16 N: 4043266m E: 271126m
@ Assumed Ueq <l PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




SCPT15-HAC?7
Geophone Interval

Depth Velocity

(ft) dh (ft/s) dh/Vs
0.49

2.46 1.97 570 0.003456
5.74 3.28 266 0.012331
9.02 3.28 514 0.006381
12.3 3.28 408 0.008039
15.58 3.28 369 0.008889
18.86 3.28 469 0.006994
22.15 3.29 490 0.006714
25.43 3.28 610 0.005377
28.71 3.28 760 0.004316
31.99 3.28 778 0.004216
35.27 3.28 797 0.004115
38.55 3.28 782 0.004194
41.83 3.28 841 0.0039
45.11 3.28 714 0.004594
48.39 3.28 841 0.0039
51.67 3.28 782 0.004194
54.95 3.28 731 0.004487
58.23 3.28 754 0.00435
61.52 3.29 749 0.004393
64.8 3.28 765 0.004288
68.08 3.28 750 0.004373
71.36 3.28 755 0.004344
74.64 3.28 947 0.003464
77.92 3.28 867 0.003783
81.2 3.28 867 0.003783
84.48 3.28 918 0.003573
87.76 3.28 898 0.003653
91.04 3.28 815 0.004025
94.49 3.45 904 0.003816
SUM 94.00 0.143943

Sum h/sum(dh/Vs) W SITE CLASS D/E

199 m/s Vs30



Job No: 15-53087
M Client: Haley & Aldrich

Project: AECI - New Madrid

Sounding ID:  SCPT15-HAC7

Date: 15-Sep-2015

Seismic Source: Beam

Source Offset (ft): 1.50

Source Depth (ft): 0.00 Average = 441 ft/s upper 22 ft

Geophone Offset (ft): 0.66

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocjty
(ft) (ft) (ft) (ft) (ms) (ft/s)
1.15 0.49 1.58 OO
3.12 2.46 2.88 1.30 2.29 ( 570 )
6.40 5.74 5.93 3.05 11.46 (266 <
9.68 9.02 9.15 3.21 6.25 ;514 )
12.96 12.30 12.39 3.25 7.95 ( 408
16.24 15.58 15.66 3.26 8.84 r 369 A
19.52 18.86 18.92 3.27 6.97 ( 469 )
22.80 22.15 22.20 3.27 6.67 ( 490 <
26.08 25.43 25.47 3.27 5.37 6100
29.36 28.71 28.75 3.28 431 760
32.64 31.99 32.02 3.28 4.21 778
35.92 35.27 35.30 3.28 4.11 797
39.21 38.55 38.58 3.28 4.19 782
42.49 41.83 41.86 3.28 3.90 841
45.77 45.11 45.14 3.28 4.59 714
49.05 48.39 48.42 3.28 3.90 841
52.33 51.67 51.69 3.28 4.19 782
55.61 54.95 54.97 3.28 4.48 731
58.89 58.23 58.25 3.28 4.35 754
62.17 61.52 61.53 3.28 4.38 749
65.45 64.80 64.81 3.28 4.29 765
68.73 68.08 68.09 3.28 4.37 750
72.01 71.36 71.37 3.28 4.34 755
75.30 74.64 74.65 3.28 3.46 947
78.58 77.92 77.93 3.28 3.78 867
81.86 81.20 81.21 3.28 3.78 867
85.14 84.48 84.49 3.28 3.57 918
88.42 87.76 87.78 3.28 3.65 898
91.70 91.04 91.06 3.28 4.02 815
95.14 94.49 94.50 3.44 3.81 904
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Uniform Hazard Response Spectra
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Application Metadata

Application: Static Hazard Curves
Version: 2242

URL: hitps://earthquake.usgs.gov/nshmp/hazard/static

Repository : nshmp-ib-ng
Version: 2280
URL: https://code.usgs.gov/ghsc/nshmp/nshmp-lib-ng

Repository : nshmp-ws-static
Version: 0.8.0
URL: htips://code.usgs.gov/ghsc/nshmp/nshmp-ws-static
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Repository : nshmp-apps
Version: 2242
URL: https://code.usgs.gov/ghsc/nshmp/nshmp-apps

Repository : nshmp-template
Version: 2289
URL: hittps://code.usgs.gov/ghsc/nshmp/nshmp-template

Repository : nshmp-lib
Version: 1.6.1
URL: https://code.usgs.gov/ghsc/nshmp/nshmp-lib




Calculate Fundamental Period

- z }’ Slice #3to 48 tl_'—‘\ i H" = 0.65 H |pstee s1roee T, = 4(0.65H) [ W.*
o ¢ - ; " potental = 2.6 H / Vi’
Slice # Slice width (ft) H (ft) Area (sf) Vs (ft/s) Vs x A Ts (sec) Tsx A H=10HY LN P | P
Potential = e =i T
1 63 15.0 1229 441 541769  0.177 95823 SideSuface " &
2 81 24.0 2309 441 1018049 0.259 263169 / xRl ok psice 11010
3 101 33.0 3535 441 1558935 0317 494900 Yt o - i
4 96 37.0 2688 441 1185408 0.254 301056 B ' = m“ S
5 40 19.0 620 441 273420 0.141 38440
6 102 12.0 1173 441 517293  0.104 53958 g
7 57 11.0 599 441 263939 0.095 25137 =&
8 40 10.0 400 441 176400 0.091 16000 (e) Q/ "
1.0 Example calculation of H' for Case d V
SUM 12552 5535212 1288483 — Q\
Slice 8 Hﬁﬁ? H i:I SIke{Alf}?\ {:FIs} (V) % (A} Tsi(s) (Ts:) x (A
Ts.av= 103 ft 1 8.85 15.30 é? 300.0 41,370 0.118 16.27
’ . 2 23.95 15.30 733 300.0 111,950 0.319 119.2
H'= 26 ft 3 33.75 1530 554.0 300.0 166,200 0.450 249.3
Vs= 441 ft / sec 4 34,65 15.30 539.0 300.0 161,700 0.462 249.0
5 29.35 1530 456.1 300.0 136,830 0.391 178.5
6 24.00 1530 373.2 300.0 111,960 0.320 119.4
Ts=4xH' / Vs'= 0.23 7 18.65 15.30 290.2 300.0 87,060 0.249 7026
8 13.35 15.30 207.3 300.0 62,150 0.178 36.90
9 8,00 1530 124.4 300.0 37,320 0.107 13.27
10 2.65 1530 415 300.0 12,450 0.035 L7
Skt N | covlome | Y | ® Max height in slide mass, H=37.3m  EA =3,097 m’ £ (Vo x A) =928,100 s £ (Tux A) = LOS6 mis
Viaw = & (Ve 2t A)) / BA = 300.0 mfs Toaw=E(Tux A) /EA = 03415
| i I"Nea .. H' =Ty Vi / 4.0 = 0.361 5)300.0m/5) £ 4.0 = 25.58 m H'=(2558m /373 m) H =069 H
_.-_ : 3 . . . Fig. 3. Estimating the mitial fundamental period of potential sliding blocks using T: =4 HYV: ' (after Bray & Macedo 2021)

Potential Slide Flane
(8) Te=4H/V,

-~
-
L ——

fe) Te=4HIV,

Fig. 14.4. Estimating the initial fundamental period of potential sliding blocks




Procedure for Estimating Shear-Induced Seismic Slope
Displacement for Shallow Crustal Earthquakes

Jonathan D. Bray, F.ASCE"; and Jorge Macedo, M.ASCE?

Abstract: Shear-induced seismic slope displacement is estimated for earth structures or natural slopes due to shallow crustal earthquakes

along active plate margins. The proposed procedure utilizes 6,711 two-component horizontal ground motion recordings from the updated
NGA-Wesl2 database to better capture this key source of uncertainty in assessing seismic performance. The fully coupled, nonlinear seismic
slope displacement model captures the important influence of the system’s yield coefficient k. its initial fundamental period T, the ground
motion’s spectral acceleration at a degraded period of the slope taken as 1.37,, earthquake magnitude as a proxy for duration, and peak
ground velocity and fault-normal effects for near-fault pulse motions. The procedure provides seismic slope displacement estimates consistent
with observations from field case histories. A procedure for selecting the seismic coefficient used in pseudostatic slope stability analyses that
is consistent with an allowable seismic displacement threshold is also presented. These procedures can be implemented rigorously within a
probabilistic framework or used deterministically to evaluate the shear-induced component of seismic slope displacement. DOI: 10.1061/
(ASCE)GT.1943-5606.0002143. © 2019 American Society of Civil Engineers.

Author keywords: Earthquake: Performance: Seismic coefficient: Seismic displacement: Slope stability.

The resulting equations for estimating P(D50 = 0) [i.e., Eq. (6)]
and for estimating D50 [i.e., Eq. (7)] for near-fault pulse ground
motions are

P(D50 = 0) = [1 + exp(—14.930 — 10.383Ln(k,)
+ 1.971Ln(PGV) + 3.763T
+8.812Ln(S,(1.3T,)))]™!

for cases where T, < 0.7 s (6a)

P(D50 = 0) = [1 + exp(—14.671 — 10.489Ln(k,)
+2.222Ln(PGV) — 4.759T,
+5.549Ln(S,(1.3T,)))]!

for cases where T > 0.7 s (6b)

Ln(D50) = c1 —2.931Ln(k,) —0.319(Ln(k,))?
+0.584Ln(k,)Ln(S,(1.3T,)) 4+ 2.261Ln(S,(1.3T))
—0.241(Ln(S,(1.3T,)))> + 2T, + ¢3(T,)?
+0.05M,, + c4 % Ln(PGV) £ ¢ (7)

The residuals of Egs. (5) and (7) are plotted in Fig. 6 in terms of
the important near-fault pulse ground motion parameter PGV. The
residuals versus the RotD50 PGV show negligible bias. The resid-
uals versus other examined parameters [e.g., S,(1.3T) and k] also
show negligible bias. The maximum seismic displacement (D100)
should be used for slopes oriented within 45° of the fault-normal
direction for pulse motions in the near-fault region, whereas the
median seismic displacement (D50) should be used for other slope
orientations for pulse motions in the near-fault region.



Procedure for Estimating Shear-Induced Seismic Slope Displacement for Shallow Crustal Earthquakes
by Jonathan D. Bray and Jorge Macedo, UC Berkeley and Geargia Tech
Procedure for Estimating Shear-Induced Seismic Slope Displacement for Shallow Crustal Earthquakes, ASCE JGGE, 2019, 145(12), doi: 10.10614/ASCE)GT. 1943-5606.0002143

Input Parameters

* Select Ordinary or Pulse or Combined Equations

Case PulsesD50 (EQB&T)

Yield Coefficient (k) @ 0.32

Initial Fundamental Period (T¢) ® 0.23 seconds
Degraded Period (1.3T;) 0.30 seconds
Moment Magnitude (M) 76

Spectral Acceleration { S4(1.3T.) ) © 1.74 g
PGV Information Enter the PGV estimate below

Peak Ground Velocity (PGV) @ 159 4 cm/s
Percentile (if Pulse ground Motion) 50

Additional Input Parameters

Probability of Exceedance #1 (P1) 84 %
Probability of Exceedance #2 (P2) 50 %
Probability of Exceedance #3 (P3) 16 %
Displacement Threshold (d_threshold) | E[]!u:m
Intermediate Calculated Parameters

Mon-Zero Seismic Displacement Est (D) 594 cm
Standard Deviation of Non-Zero Seismic D 0.54
Results

Probability of Megligible Displ. (P(D=0)) 0.00

D1 T cm
D2 59.4 cm
D3 101.7 cm
P(D=d_threshold) 0.49

Motes

—

2. Probability of Exceedance is the desired probability of exceeding a particular displacement value.

3. Displacements D1, D2, and D3 correspond to P1, P2, and P3, respectivehy.

(e.g., the probability of exceeding displacement D1 is P1 and it is referred to as the (100% - P1} percentile value.

(a) Based on pseudostatic analysis
(b) 1D: T=4HN,; 2D: T.=2.6H\V,
(c) Input the Spectral Acceleration (g) at

the base of the sliding mass assuming
there is no material above it.

(d) PGV (cm/s) is required for near-fault pulse

4. The 18%, 50%, and 84% percentile displacement values at selected k, values are shown to the right.

on

motions & for EQ9 when PGV * 115 cmy/s;
it is estimated at the base of sliding
mass assuming no material above it.

If Pulse motion the percentile is given
as either D100 or D50. D100 should be
used for fault-normal direction

eq. (3) or (8) or (V) or (9)

eq. (2) or (4) or (B) or (8)
calc. using eq. {11)
calc. using eq. {11)
calc. using eq. (11)

eq. (11)

. Walues highlighted in blue are input parameters, and results are presented in the table with the vellow heading.

. Calculated seismic displacements are due to deviatoric deformation onby (add in volumetricalty induced movement).

8. k, may range between 0.01 and 0.8, T, between 0 and 2 s, 5, between 0.002 and 4.5 g, M,, between 5.5 and 8.2

7. Rigid slope is assumed for T, = 0.05 s, ie. T, =0.0. IfTs iz just less than 0.05 5, 2et T, =0.030 =

2. When a value for D is not calculated, D is = 0.5 cm

9. k, should be estimated with a slope stability program; the simplified equations shown below in Fig. 14.1 provide approximate values.

10. Examples of how T, is estimated are shown below in Fig. 14.4 and Fig. 3.

11. %, = weighted avg. shear wave velocity for the sliding mass, e.g., for 2 layers, W, = [(h130; 1) + (h2}0 200001 + ha3)



Estimated Displacement (cm)
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15 October 2021
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Associated Electric Cooperative, Inc.
2814 South Golden Avenue

P.O. Box 754

Springfield, MO 65801-0754

Attention: Dennis Cox
Senior Engineer

Subject: Periodic Safety Factor Assessment
Pond 003
New Madrid Power Plant
Marston, Missouri

Dear Mr. Cox:

We are pleased to submit herewith our report entitled “Report on Periodic Safety Factor Assessment,
Pond 003, New Madrid Power Plant, Marston, 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

Pond 003 is located approximately a half mile southeast of the plan power block and between the
United States Army Corps of Engineers (USACE) Mississippi River Levee and the Mississippi River. The
dike consists of an earthen embankment with a crest length of approximately 9,300 feet around the
entire impoundment. The northern portion of the impoundment is incised, and the western portion is
comprised of the USACE Mississippi River Levee. Therefore, the constructed portion of the dike to create
Pond 003 is considered to be the approximately 5,000 ft of the east side of the unit, 3,200 feet of the
south side of the unit, and portions of the north side. The dike embankment is approximately 10 to 20
feet in height and according to records and survey information; the embankment is constructed of
locally sourced silty clays. The impoundment has a surface area of approximately 110 acres. Pond 003
was constructed for the purpose of storing and managing CCR, coal pile runoff, and plant process water.
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Haley & Aldrich conducted an initial safety factor assessment for Pond 003 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 Pond 003.

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

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

e 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.);

e observed distress; and

* analysis methodology.

The 2016 Initial Safety Factor Assessment identified two critical cross (DD and EE) sections at Pond 003.
These two cross sections were selected for evaluation based on the following conditions:
a. the geometry of the upstream and downstream slopes;
phreatic surface levels within and below the cross sections;
subsurface soil conditions
presence or lack of surcharges behind the crest of the dikes; and
presence or lack of reinforcing measures in front of the dikes.

e

After a review of the impoundment in its current state, it was determined that cross sections DD and EE
were still the appropriate locations for this periodic safety factor assessment evaluation. Based on our
review of the items mentioned above, we identified several updates to the stability analyses that were
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appropriate as summarized below. The updates were applied to both cross sections at Pond 003 unless
stated otherwise.

1. Static-Drained-Maximum Storage 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.

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 D for a compilation of the
supplemental subsurface information. Supplemental Subsurface explorations are shown
on Figure 1.

Slope stability models were updated to remove cohesion below the water table, which
is consistent with Haley & Aldrich’s current methodology for analyzing slope stability.
The removal of cohesion below water is a conservative, but warranted approach since
soil strength due to cohesion can be lower in saturated conditions than non-saturated
conditions.

To evaluate active operations and material management operations, the surface
geometry of the impounded material at cross section DD was modified to represent
temporary CCR stacking conditions as they currently exist on the east side of Pond 003.
It is our understanding that temporarily stacked CCR is being kept a minimum flat offset
distance of 150 ft west of the inside crest of the east embankment and is being stacked
no higher than El. 325.

2. Static-Drained-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.

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 .
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3.

d.

e.

f.

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 D for a compilation of the
supplemental subsurface information. Supplemental Subsurface explorations are shown
on Figure 1.

Slope stability models were updated to remove cohesion below the water table, which
is consistent with Haley & Aldrich’s current methodology for analyzing slope stability.
The removal of cohesion below water is a conservative, but warranted approach since
soil strength due to cohesion can be lower in saturated conditions than non-saturated
conditions.

To evaluate active operations and material management operations, the surface
geometry of the impounded material at cross section DD was modified to represent
temporary CCR stacking conditions as they currently exist on the east side of Pond 003.
It is our understanding that temporarily stacked CCR is being kept a minimum flat offset
distance of 150 ft west of the inside crest of the east embankment and is being stacked
no higher than El. 325.

Pseudo-static-Undrained-Maximum Surcharge Analysis:

a.

b.

C.

d.

e.

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 at cross section EE to better
capture all potential failure surfaces.

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 D for a compilation of the
supplemental subsurface information. Supplemental 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).

In our 2016 Safety Factor Assessment Report, the most recent published USGS data was
from 2008. The currently published USGS data is from 2014. Accordingly, an updated
site-specific seismic response analyses was performed by Childs Engineering in April
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2020 that considered more recently published 2014 USGS earthquake hazard data. In
addition, the analysis was updated to incorporate the use of the unform hazard
spectrum rather than the condition mean spectrum that was used in the 2016 analysis.
The Childs Engineering report is included in Appendix C. Using the results of the
updated site-specific seismic response analysis, the pseudo-static coefficient was
updated from 0.28g to 0.21g. The yield acceleration plot for this analysis is included in
Appendix A. Note that te 2020 Childs Engineering report supersedes the discussion of
the site specific response analysis on pages 10 through 16 of the 2016 Report on Safety
Factor Assessment.

To evaluate active operations and material management operations, the surface
geometry of the impounded material at cross section DD was modified to represent
temporary CCR stacking conditions as they currently exist on the east side of Pond 003.
It is our understanding that temporarily stacked CCR is being kept a minimum flat offset
distance of 150 ft west of the inside crest of the east embankment and is being stacked
no higher than EI. 325.

STABILITY ANALYSES

With the exception of the items mentioned above, the design surcharge and storage pool levels, critical
cross section location (see Figure 1), liquefaction evaluation, and methodology for stability analyses
used to perform the initial safety factor assessment in 2016 were determined to remain valid and 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 acceptable seismic safety factors. The results of the analyses that include these identified
updates are included in Appendix A.
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[TABLE |
SUMMARY OF STATIC AND SEISMIC STABILITY EVALUATIONS
Required 2016 SFA 2021
Cross - Earthquake Soil Water 9 Calculated | Calculated
Pond : Condition 2 Safety
Section Event Strength Level 2 Safety Safety
Factor
Factor Factor
. Maximum
Drained 1.50 2.32 2.31
. Storage
Static i Maximum
Pond 003 D-D’ Drained Surcharge 1.40 4.96 231
Seismic | 2,500-year | Undrained® | M3XMUM |4 5o 1.18 1.29
Storage
. Maximum
Drained 1.50 3.05 2.91
Storage
Static - -
Pond 003 E-E Drained | Maximum |, 4, 4.06 2.91
Surcharge
Seismic | 2,500-year | Undrained | MiaXImum |, 54 1.06 131
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.

e §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.

e §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.
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e §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.

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 Pond 003 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

Figure 2 — Sitewide Subsurface Exploration Location Plan
Appendix A—2021 Updated Analyses

Appendix B — 2016 Report on Safety Factor Assessment
Appendix C — 2020 Site Specific Seismic Response Analysis
Appendix D — Supplemental Subsurface Information

\\haleyaldrich.com\share\was_common\Projects\129342 - AECI\046 - Pond 003 SFA\Deliverables\Reports\Pond 003 SFA\2021-1015-HAI-AECI NM Pond 003 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 Pond 003 at the New Madrid Power Plant meets
the requirements of §257.73(e) of the EPA’s CCR Rule.

Signed: m

S

Consulting Engineer

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

Title: Principal
Company:  Haley & Aldrich, Inc.

Professional Engineer’s Seal:

Digitally signed
Steven F. bystevenF.
Putrich

Putrich  pate:2021.10.15
14:04:09 -0400'
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LEGEND

DESIGNATION, LOCATION AND GROUND SURFACE ELEVATION
OF TEST BORINGS PERFORMED BY BULLDOG DRILLING, INC.
HA-B3 OF DUPO, ILLINOIS DURING THE PERIOD 14 SEPTEMBER 2015
308.8 TO 22 SEPTEMBER 2015. DESIGNATIONS THAT INCLUDE AN "A"
CORRESPOND TO OFFSET BORINGS PERFORMED
IMMEDIATELY ADJACENT TO THE ORIGINAL BORING.

DESIGNATION, LOCATION AND GROUND SURFACE ELEVATION
OF CONE PENETROMETER SOUNDINGS PERFORMED BY
CONETEC, INC. OF WEST BERLIN, NEW JERSEY DURING THE
PERIOD 15 SEPTEMBER 2015 TO 17 SEPTEMBER 2015.

LOCATION OF SLOPE STABILITY CROSS SECTION

APPROXIMATE POND EXTENT

NOTES

1. EXPLORATION LOCATION PLAN WAS PREPARED FROM AN AERIAL IMAGE
PROVIDED BY AECI THAT WAS CONDUCTED BY PICTOMETRY INTERNATIONAL
CORP BETWEEN OCTOBER 4-8, 2014.

003 POND . ELEVATIONS INDICATED ON THIS DRAWING ARE IN FEET AND REFER TO NAVD
1988 DATUM. HORIZONTAL CONTROL IS BASED ON MISSOURI STATE PLANE

(UNLINED POND) COORDINATE SYSTEM - EAST ZONE.

. . TECHNICAL MONITORING OF TEST BORINGS AND CONE PENETROMETER
SOUNDINGS COMPLETED DURING THE PERIOD 14 SEPTEMBER 2015 TO 22
SEPTEMBER 2015 WAS PERFORMED BY HALEY & ALDRICH, INC.
. AS DRILLED LOCATIONS AND GROUND SURFACE ELEVATIONS OF TEST

BORINGS AND CONE PENETROMETER SOUNDINGS WERE DETERMINED IN THE
FIELD BY SMITH & COMPANY ENGINEERS OF POPLAR BLUFF, MISSOURI BY
OPTICAL SURVEY.
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SCALE IN FEET

ASSOCIATED ELECTRIC COOPERATIVE, INC.
NEW MADRID POWER PLANT

POND 003

MARSTON, MO

SUBSURFACE EXPLORATION
LOCATION PLAN
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Design Soil Properties



SOIL PROPERTY CHARACTERIZATION - AECI NMPP POND 003

Total Unit Weight, y;

Undrained Shear Strength

Drained Shear Strength

Laboratory CIU

P I H&A 2016 Stability Current H&A 2016 Stability Current Trx or Direct H&A 2016 Stability Current
CPT Laboratory’ Evaluation Design SPT cpT? UU Triaxial® CU Triaxial® Evaluation Design SPT cpTH Shear? Evaluation Design
avg Test Avg. avg avg-1lo avg avg-loc avg avg |avg-1c| avg |avg-1lo| c'avg avg
v v v Yr Su Su Sy Su Su S8 Sy (')' ¢I ¢' ¢I c ¢' c' ‘bl c' ¢l
Pond 003 Only 101 pcf 107 pcf -- -- 1,173 psf | 326 psf 600 psf N/A 30° 28° 27° 23° -- --
S./p'=0.30
Impounded CCR 1 90 to 110 pcf 100 pcf S./p'=0.30 500 to 800 psf ?/p — X 0 psf 28 to 30° 0 psf 28°
Sitewide 112 pcf N/A -- -- 1,199 psf | 344 psf N/A min = 500 psf 32° 29° 29° 24° (remolde|(remo
d) Ided)
Cohesive Embankment Fill Pond 003 Only 115 pcf = 1,169 psf [ 436 psf | 1,160 psf | 679 psf - N/A -- -~ 21° 15° 122 psf - -
onesive Embankment H 115 pef 115 pef 800 psf 800 psf 50 psf 30° 120 psf | 21°
(Levee) Sitewide® 117 pcf 117 pcf 1,301 psf | 714 psf | 2,840 psf | 1,160 psf - S./p'=0.27 = = 25° 20° | 326 psf | 380 psf | 14°
Cohesive Embankment Fill Pond 003 Only 117 pcf - 2,155 psf | 1,601 psf | 4,728 psf | 3,725 psf = N/A s,/p'=0.39 = = 33° 28° 104 psf [ 0 psf 36°
onesive tmbankment H 115 pef 125 pcf 800 psf Su/p 50 psf 30° s0psf | 30°
(Non-Levee) Sitewide® 116 pcf | 129 pef 1,552 psf | 937 psf | 3,612 psf | 763 psf = S./p'=0.39 min = 1,000 psf = - 30° | 24° | 465psf | 343 psf | 30°
Pond 003 Only 116 pcf -- 1,197 psf | 1,197 psf [ 864 psf 603 psf - -- - -- 23° 19° 234 psf - -
General Fill 115 pcf 115 pcf 800 psf 800 psf 50 psf 30° 50 psf 30°
Sitewide® N/A - N/A N/A N/A N/A = = - - N/A N/A N/A - -
Pond 003 Only 114 pcf -- 1,466 psf | 219 psf | 2,217 psf 720 psf N/A N/A S./p'=0.50 = - 27° 22° 384 psf - -
Alluvial Deposits (cohesive) 110 pcf 120 pcf 1,300 psf i 50 psf 28° 50 psf 28°
Sitewide! 115 pcf 120 pcf 1,043 psf | 229 psf | 3,472 psf | 880 psf 2,400 psf S./p'=0.50 min = 1,000 psf = = 27° 22° | 564 psf | 120 psf | 33°
Pond 003 Only 122 pcf = = = = = = = 33° | 32° 40° 38° = = =
Alluvial Deposits (granular) 108 pcf 120 pcf 0 psf N/A 0 psf 36° 0 psf 36°
Sitewide’ 121 pcf = - - - - - = 35° 33° 37° 35° - - -
Pond 003 Only 125 pcf = = = = — - = 35° | 340 | 41° 40° = = =
Fluvial Deposits 120 pcf 125 pcf 0 psf N/A 0 psf 38° 0 psf 38°
Sitewide® 124 pcf = = = = = = = 36° | 34° 41° 39° = = =

Notes:

1. Sitewide properties take into consideration subsurface investigations performed in 2009, 2015, 2017, and 2021.

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. Undrained shear strength correlations from CPT data are based on a N, factor of 15.
4. CPT effective friction angle for cohesive materials is based on the NTNU method (Mayne and Campanella, 2005). CPT effecitve friction angle for granular materials is based on Kulhawy and Mayne (2014).
5. CPT effective cohesion based on Mayne and Stuart (1988), c'/o,' = 0.045.

HALEY & ALDRICH, INC.

\\haleyaldrich.com\share\was_common\Projects\129342 - AECI\046 - Pond 003 SFA\Analyses\Soil Properties\[2021-0924-HAI-AECI Pond 003 Design Soil Properties-D2 FOR DRFT RPT.xIsx]Pond 003
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Newmark Displacement Curve
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Slope Stability
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Unit . A
Material Name Color| Weight St;ir;ith Co(i:::;on (::;)
(Ibs/ft3)
Cohesive Embankment Fill Mohr-
(Non-Levee) I:‘ 125 Coulomb >0 30
Cohesive Embankment Fill Mohr-
(Non-Levee) (Below Water) m 125 Coulomb 0 30
Mohr-
Impounded CCR I:‘ 100 Coulomb 0 28
. . . Mohr-
Alluvial Deposits (Cohesive) . 120 Coulomb 50 28
Alluvial Deposits (Cohesive) Mohr-
(Below Water) |:| 120 Coulomb 0 28
. . Mohr-
Alluvial Deposits (Granular) |:| 120 Coulomb 0 36
. . Mohr-
Fluvial Deposits |:| 125 Coulomb 0 38
o
N
CROSS SECTION D-D'
UNLINED POND
STATIC SLOPE STABILITY ANALYSIS
DRAINED - MAX STORAGE - ROTATIONAL
-50 0 50 100 150 200 250 300 350 400 450 500
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. Unit Weight | Strength | Cohesion | Phi
Material Name Color (Ibs/ft3) Type (psf) T

Cohesive Embankment Fill (Non- Mohr-

Levee) I:‘ 125 Coulomb 50 30
Cohesive Embankment Fill (Non- Mohr-

Levee) (Below Water) . 125 Coulomb 0 30

Impounded CCR D 100 cm?:r:b 0 28

Alluvial Deposits (Cohesive) . 120 Cx?:r:b 50 28
Alluvial Deposits (Cohesive) Mohr-
elow Water’ oulom

(Below Water) [] 200 Neowomp | ° 28

Alluvial Deposits (Granular) I:l 120 Cx?:r:b 0 36
. . Mohr-

Fluvial Deposits I:l 125 Coulomb 0 38

1 1 1 1 2?0 1 1 1 1 | 1 1 1 1 3?0 1 1 1 1 | 1 1 1 1 4?0 1 1 1 1 | 1 1 1 1 5?0 1 1 1 1 | 1 1 1 1 6?0
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1200

CROSS SECTION D-D’

UNLINED POND

PSEUDO-STATIC SLOPE STABILITY ANALYSIS
UNDRAINED - MAX STORAGE - ROTATIONAL

» 0.21

Unit . . Vertical -
Material Name Color| Weight Stcnetbll|lcobesicn :hl Strength Mmlmur:Shear
(Ibs/f3) Type (psf) | (deg) Ratio Strength (psf)
. . Vertical
Cohesive Embankment Fill I:‘ 125 Stress 039 1000
(Non-Levee) .
Ratio
. . Vertical
Cohesive Embankment Fill 125 Stress 0312 300
(Non-Levee) (Below Water) .
Ratio
Vertical
Impounded CCR |:| 100 Stress 03 500
Ratio
Vertical
Impounded CCR (Below I:‘ 100 Stress 024 200
Water) .
Ratio
Vertical
Alluvial Deposits (Cohesive) . 120 Stress 0.5 1000
Ratio
Vertical
Alluvial Deposits (Cohesive)
(Belowr Water) ]| 1o Stress 04 800
Ratio
. . Mohr-
Alluvial Deposits (Granular) I:‘ 120 Coulomb 0 36
Fluvial Deposits []] s Mohr- 0 38
P Coulomb
coq’” w
: .¥§' 5
o e G
200 400 600 800




250 300 350 400 450
1111111?1111l1111?111111111?111111111?111111111?1111111

Material Name Color | Unit Weight (Ibs/ft3) | Strength Type | Cohesion (psf) | Phi (deg)
Impounded CCR 100 Mohr-Coulomb 0 28
Cohesive Fill Embankment (Levee) 115 Mohr-Coulomb 120 21
Cohesive Fill Embankment (Levee) (Below Water) . 115 Mohr-Coulomb 0 21
General Fill I:‘ 115 Mohr-Coulomb 50 30
General Fill (Below Water) . 115 Mohr-Coulomb 0 30
Alluvial Deposits (Cohesive) . 120 Mohr-Coulomb 50 28
Alluvial Deposits (Cohesive) (Below Water) 120 Mohr-Coulomb 0 28
Alluvial Deposits (Granular) 120 Mohr-Coulomb 0 36
Fluvial Deposits 125 Mohr-Coulomb 0 38
. N
/ W
O O™ v
CROSS SECTION E-E'
UNLINED POND
STATIC SLOPE STABILITY ANALYSIS
DRAINED - MAX STORAGE - ROTATIONAL
o o I B | o o
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Material Name Color | Unit Weight (Ibs/ft3) | Strength Type | Cohesion (psf) | Phi (deg)
Impounded CCR 100 Mohr-Coulomb 0 28
Cohesive Fill Embankment (Levee) 115 Mohr-Coulomb 120 21
Cohesive Fill Embankment (Levee) (Below Water) . 115 Mohr-Coulomb 0 21
General Fill 115 Mohr-Coulomb 50 30
General Fill (Below Water) 115 Mohr-Coulomb 0 30
Alluvial Deposits (Cohesive) . 120 Mohr-Coulomb 50 28
Alluvial Deposits (Cohesive) (Below Water) il 120 Mohr-Coulomb 0 28
Alluvial Deposits (Granular) 120 Mohr-Coulomb 0 36
Fluvial Deposits 125 Mohr-Coulomb 0 38
P W
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Vertical
. Unit Weight | Strength | Cohesion | Phi Minimum Shear
Material Name Color (Ibs/ft3) Type (psf) (deg) St;z;\ig;h Strength (psf)
Vertical
Impounded CCR D 100 vl 03 500
Vertical
Impounded CCR (Below Water) D 100 Strons matio 03 400
S ] I
Cohesive Fill Embankment Vertical
(Levee) (Below Water) I:‘ 115 Stress Ratio 027 440
Cohesive Em?zc:;n)ent Fill (Non- l:‘ 125 St\:;r:;z!ﬂ() 039 1000
Cohesive Embankment Fill (Non- Vertical
Levee) (Below Water) I:I 125 Stress Ratio 039 800
. . . [ Vertical
Alluvial Deposits (Cohesive) 120 Stress Ratio 0.5 1000
Alluvial Deposits (Cohesive) Vertical
(Below Water) I:I 120 Stress Ratio 05 800
. . Mohr-
Alluvial Deposits (Granular) I:I 120 Coulomb 0 36
] . Mohr-
Fluvial Deposits I:‘ 125 Coulomb 0 38
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CROSS SECTION E-E'
UNLINED POND

PSEUDO-STATIC SLOPE STABILITY ANALYSIS
UNDRAINED - MAX STORAGE - ROTATIONAL

|

. Unit Weight Cohesion Phi | Vertical Strength Minimum Shear
Material Name Color (Ibs/ft3) Strength Type (os) (deg) Ratio Strength (psf)
Impounded CCR D 100 Ve"';:iis;'ess 03 500
Impounded CCR (Below Water) I:‘ 100 Vertl;:iisotress 0.3 400
Cohesive Fill Embankment (Levee) I:‘ 115 Vertl’::lisotress 0.27 550
Cohesive Fill Embankment (Levee) Vertical Stress
(Below Water) 115 Ratio 0.27 440
Cohesive Embankment Fill (Non-Levee) I:‘ 125 Vertl;:iisotress 0.39 1000
Cohesive Embankment Fill (Non-Levee) Vertical Stress
(Below Water) D 125 Ratio 039 800
Alluvial Deposits (Cohesive) . 120 Vertl;:iisotress 0.5 1000
Alluvial Deposits (Cohesive) (Below Vertical Stress
Water) E] 120 Ratio 05 800
Alluvial Deposits (Granular) 120 Mohr-Coulomb 0 36
Fluvial Deposits 125 Mohr-Coulomb 0 38

< 0.21
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HALEY & ALDRICH, INC.
6500 Rockside Road

A'BRICH
Cleveland, OH 44131

216.739.0555

17 October 2016
File No. 40616-300

Associated Electric Cooperative, Inc.
2814 South Golden Avenue

P.O. Box 754

Springfield, Missouri 65801

Attention: Russ Weatherly
Supervisor, Land and Water Resources

Subject: Report on Safety Factor Assessment
Pond 003 and Pond 004
New Madrid Power Plant
New Madrid, Missouri

Mr. Weatherly:

We are pleased to submit herewith our report to Associated Electric Cooperative, Inc. (AECI) entitled,
“Report on Safety Factor Assessment, Pond 003* and Pond 0042, New Madrid Power Plant, New Madrid,
Missouri.” This report has been prepared in accordance with our agreed to scopes of work and your
subsequent authorizations, and includes background information regarding the project, the results of
our field investigation program, and the results of our safety factor assessment.

The purpose of this study was to evaluate the subsurface soil and water conditions at the coal
combustion residuals (CCR) surface impoundments site and evaluate the stability of the subject
impoundments in accordance with the Environmental Protection Agency (EPA) 40 CFR Parts 257 and
261, “Hazardous and Solid Waste Management System; Disposal of Coal Combustion Residuals from
Electric Utilities” (CCR Rule). A subsurface exploration program was conducted in September 2015 at
the project site to obtain subsurface information for engineering evaluations. The program consisted of
drilling a total of nine (9) test borings and advancing ten (10) cone penetrometer soundings. A review of
the subsurface information and laboratory test results revealed that the soils used to construct the
impoundment dikes are not susceptible to liquefaction. A series of one-dimensional ground response
analyses were performed to estimate the subsurface response to six (6) site-specific earthquake events
at the New Madrid site. The results were used to perform Newmark displacement analyses and select
the pseudostatic coefficient for use in the seismic stability analyses. The results of the stability analyses
indicate that the static safety factors are above the minimum required values for all analyzed sections at
each impoundment. Preliminary seismic stability analyses for the analyzed sections indicated acceptable
safety factors for all sections except the section on the west side of Pond 003 where CCR had been

1 Pond 003 is also referred to as the 003 Unlined Pond
2 Pond 004 is also referred to as the 004 Slag Dewatering Pond

www.haleyaldrich.com



Associated Electric Cooperative, Inc.
17 October 2016
Page 2

staged directly adjacent to the dike within the impoundment footprint. AECI has since regraded that
material along the west side of Pond 003 to a configuration that that has acceptable safety factors.

This report includes background information regarding the project, the results of our field investigation
program, and the detailed results of our safety factor assessment.

Background

The project site is located at the New Madrid Power Plant located at 41 St. Jude Industrial Park Highway,
New Madrid, Missouri as shown on Figure 1. The approximately 100-acre Pond 003 and 10-acre Pond
004 are located on the east side of the site, adjacent to the Mississippi River.

AECI is be required to meet the requirements of the Environmental Protection Agency (EPA) 40 CFR
Parts 257 and 261, “Hazardous and Solid Waste Management System; Disposal of Coal Combustion
Residuals from Electric Utilities” (CCR Rule) effective 19 October 2015. In particular for existing active
CCR surface impoundments, AECI must demonstrate that specified slope stability safety factors are met
in accordance with §257.73(e). This report satisfies that requirement.

Purpose and Scope

The purpose of this study was to investigate 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 investigation included the
tasks listed below.

* Planning and executing a field investigation program to obtain subsurface information for dike
liqguefaction and slope stability analyses. A total of nine (9) test borings were drilled to depths
ranging from between approximately 25 and 100 ft below ground surface. Ten (10) cone
penetrometer soundings (CPTs) were performed to depths ranging from approximately 50 to
100 ft below ground surface.

* Conducting a geotechnical laboratory testing program on soil, CCR and boiler slag samples
recovered from subsurface explorations to aid in classification and for determination of

engineering properties required for engineering analyses.

* Performing a site-specific seismic analysis to estimate the subsurface response to an earthquake
event at the New Madrid site.

* Performing a Newmark displacement analysis to determine the amount of slope displacement
for a given value of yield acceleration.

e Performing slope stability (static and seismic) and liquefaction analyses.

www.haleyaldrich.com
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Field Investigation Program
SUBSURFACE EXPLORATION PROGRAM

A subsurface exploration program was conducted at the project site during the period 14 September
2015 to 22 September 2015 to obtain subsurface information for engineering evaluations. The program
consisted of drilling a total of nine (9) test borings and advancing ten (10) CPTs. The borings were drilled
by Bulldog Drilling, Inc. of Dupo, IL using an ATV-mounted CME 55 L6 drill rig. The CPT soundings were
advanced by ConeTec, Inc. of West Berlin, New Jersey using a track-mounted rig. A Haley & Aldrich
representative was present in the field to observe the subsurface explorations.

The locations of the subsurface explorations are shown on Figure 2. The as-drilled locations and
elevations of the explorations were determined in the field by Smith & Company Engineers 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 I°.

Test Borings

The test borings were drilled to depths ranging from approximately 25 ft to 100 ft below ground surface.
The borings were advanced using 4-1/4-in. inside diameter (i.d.) hollow stem augers. Split-spoon
samples were typically obtained continuously for the upper 15 ft at each test boring and at 5 ft intervals
thereafter. In some instances, continuous split spoon sampling extended to depths up to 30 ft until
natural soil was observed. The standard penetration resistance was determined at each sample level by
counting the number of blows required to drive a standard split-spoon sampler (1-3/8-in. inside
diameter, 2-in. outside diameter) a distance of either 18 in. or 24 in. into undisturbed soil and ash under
the impact of a 140-Ib hammer free-falling 30 in. The number of blows required to advance the sampler
was recorded for each 6-in. interval. The standard penetration resistance N-value is determined by
summing the number of blows required to advance the sampler the middle 12 in. of the 24-in. sampling
range or by summing the number of blows required to advance the sampler the last 12 in. of the 18-in.
sampling range.

Relatively undisturbed samples of ponded CCR were obtained from test borings HA-B4A and HA-B5A by
pushing a 3-in. diameter thin-walled steel tube (Shelby tube) into the CCR at a planned sampling depth.
A hydraulically operated stationary piston sampler attached to the drill rods was used to advance the
tubes. The tubes were removed from the ground and sealed.

Samples recovered from the borings were taken to Shannon and Wilson, Inc. in Saint Louis, Missouri for
laboratory testing. The boring logs are presented in Appendix A. The boring logs and related information
depict subsurface conditions only at the specific locations and at the particular time designated on the
logs. 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.

3 Note: a table that does not appear near its citation can be found in a separate table at the end of the report.

www.haleyaldrich.com
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Cone Penetrometer Soundings

The majority of the CPT soundings were performed immediately adjacent to SPT borings to facilitate
correlating the readings from the CPT sounding with the samples obtained from the split-spoon and
Shelby tube samplers. The CPT soundings were advanced to depths of approximately 50 ft and 100 ft
below ground surface. The CPT soundings were performed using a piezocone penetrometer that
provides measurements of pore water pressure at one or more locations on the penetrometer surface
in general conformance with ASTM D5778. CPT data, including pore pressure measurements, were
collected at 2-cm depth intervals.

The rod string and cone were advanced in natural ground at the standard rate of 2 cm/sec. At HA-CS,
the rod string was advanced through the existing stratum of fly ash/boiler slag at a rate of approximately
0.6 cm per second and through the underlying natural soil at the standard rate of 2 cm/sec. The slower
advancement rate in the fly ash/boiler slag was utilized because research has shown that the slower
penetration rate better simulates the drained condition and provides a better interpretation of the CCR
friction angle.

Seismic cone penetration testing was used to obtain in-situ measurements of shear wave velocity at HA-
C7 and HA-C8. Measurements were taken at 1-meter (3.3-ft) intervals, which correspond to the intervals
at which additional rods needed to be added to the rod string. Pore water dissipation testing was also
performed at select depths in all CPTs to estimate hydraulic conductivity/pore pressure dissipation
properties. The CPT sounding results are presented in Appendix B.

LABORATORY TESTING PROGRAM

A laboratory testing program was conducted on selected soil and CCR samples recovered from
subsurface explorations to aid in classification and for determination of engineering properties required
for design. The primary purpose of the testing program was to evaluate the index and strength
properties of the soil, CCR, and boiler slag materials. Testing included natural moisture contents,
Atterberg limits, grain size distributions, percent passing the No. 200 sieve, unconsolidated-undrained
(UU) triaxial strength, consolidation, and tube density. The tests were performed in general
conformance with applicable ASTM test procedures. Results of the laboratory testing program are
presented in Appendix C and are summarized in Table II.

Subsurface Soil and Water Conditions

GEOLOGY

The site is located within the New Madrid Seismic Zone. The new Madrid Seismic Zone lies at the north
end of the Mississippi Embayment, which is a deep, low-lying basin filled with Cretaceous to recent
sediments. The stratigraphy at our site is presented on Figure 3 and is based on the general profile
develop by Van Arsdale and TenBrink (2000). The project site is immediately underlain by imported
embankment fill and levee fill associated with embankment and levee construction as well as various
deposits of fly ash and boiler slag associated with coal burning operations.

www.haleyaldrich.com
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The existing fill is underlain by Quaternary Mississippi River alluvium, which is characterized by silty clay
and sand, Pleistocene Loess, which is characterized by silt and clayey silt, and Pliocene-Pleistocene
Upland Complex Gravel consisting of fine to very coarse sand and gravel. These sediments are believed
to be surficial deposits of fluvial or estuarine origin.

Underlying the Quaternary Deposits is the Jackson Formation, which is characterized by fluvial/deltaic
medium to very fine grained silty sand, interbedded with clayey silt. The Jackson Formation overlies the
Eocene Claiborne Group that consists of the Cockfield Formation over the Cook Mountain Formation
over The Memphis Sand. The Cockfield formation is characterized by fluvial/deltaic silt and clay
interbedded with medium to fine grained sand. The Cook Mountain Formation consists of silt and clay
containing variable amounts of lignite and sand. The Memphis Sand is predominately described as
consisting of fluvial/deltaic fine to very coarse grained quartzose sand containing rock fragments, pyrite
and lignite.

Below the Eocene Claiborne Group is Paleocene consisting of the Wilcox Group and Midway Group. The
Wilcox Group is comprised of the Flour Island Formation overlying the Fort Pillow Sand. The Flour Island
formation is characterized by silty clay and clayey silt with lenses of fine grained sand. The Fort Pillow
Sand is described as consisting of fine to very coarse grained quartzose sand. The Midway Group is
comprised of Old Breastworks Formation, Porters Creek Clay and The Clayton Formation. Old
Breastworks Formation is described as sandy, micaceous silty clay. The Porters Creek Clay is described as
a micaceous clay. The Clayton Formation consists of glauconitic, fossiliferous clay.

Underlying the Wilcox and Midway groups is Upper Cretaceous soil consisting of McNairy Sand,
Demopolis Formation and Coffee Formation. McNairy Sand is characterized by fine to coarse grained
sand interbedded with silty clay. The Demopolis Formation is composed of calcareous clays, marls and
some chalky materials. The Coffee Formation is made up of stratified and cross-bedded clays and fine
grained sand.

Below the Upper Cretaceous lies the Paleozoic strata. The Paleozoic strata is described as fine to coarse
crystalline dolomite. At the AECI site, the depth to the Paleozoic strata is approximately 1,900 ft below
ground surface.

The geologic descriptions discussed herein are credited to various references entitled “General Geology
of the Mississippi Embayment” (Cushing, Boswell, Hosman 1964), “Deep Shear Wave Velocity Profiles of
Mississippi Embayment Sediments Determined From Surface Wave Measurements” (Rosenblad, 2007)
and “Late Cretaceous and Cenozoic Geology of the New Madrid Seismic Zone” (Van Arsdale and
TenBrink, 2000).

SUBSURFACE CONDITIONS

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

The subsurface conditions identified by the CPT soundings do not represent material classifications
based on grain-size distributions, index tests, or visual observation. Rather, the 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 based on our
visual-manual classification of samples obtained from test borings and the results of laboratory testing.

* ROADWAY FILL - Below the ground surface there is a stratum of fill material primarily described
as SAND and GRAVEL. This stratum was encountered only in HA-B1, HA-B2, and HA-B6 and was
fully penetrated where encountered. The thickness of this stratum was approximately 1 ft.

® FLY ASH - Below the ground surface at HA-B5, there is a stratum of fill material primarily
described as brown, dark-brown, and black SILT with sand (ML). This stratum was encountered
only in HA-B5 and was fully penetrated. Where encountered and fully penetrated, the thickness
of this stratum was approximately 17 ft.

® FLYASH INTERMIXED WITH BOILER SLAG - Below the fly ash at HA-B5, there is a stratum of fill
material primarily described as brown and dark-brown SILT with sand and slag particles (ML).
This stratum was encountered only in HA-B5 and was fully penetrated. Where encountered, the
thickness of this stratum was approximately 15 ft.

®* BOILER SLAG - Below the ground surface at HA-B4, there is a stratum of fill material primarily
described as brown and dark-brown SILT with sand and slag particles (ML). This stratum was
encountered only in HA-B4 and was fully penetrated. Where encountered, the thickness of this
stratum was approximately 15 ft.

® FILL — Below the ground surface in HA-B3 and HA-B7 and below the ROADWAY FILL in HA-B1,
HA-B2, and HA-B6 a stratum of FILL material was encountered. The FILL is primarily described as
lean CLAY (CL) and fat CLAY (CH). This stratum was encountered and fully penetrated in borings
HA-B1, HA-B2, HA-B3, HA-B6, and HA-B7. Where encountered and fully penetrated, the
thickness of the stratum ranged from approximately 10.0 ft to 25.0 ft. The density of cohesive,
fine-grained soils encountered in this stratum ranged from soft to stiff, but was generally
medium stiff to stiff.

e ALLUVIAL DEPOSITS — Below the FILL, FLY ASH, FLY ASH INTERMIXED WITH BOILER SLAG, and
BOILER SLAG there is a stratum of natural soil primarily described as silty SAND (SM), poorly
graded SAND (SP), SILT (ML), lean CLAY (CL), and fat CLAY (CH). This stratum was encountered in
all borings. This stratum was fully penetrated in all borings with the exception of HA-B7. Where
encountered and fully penetrated, the thickness of this stratum ranged from approximately 7 ft
to 26 ft. The density of coarse-grained soils encountered in this stratum ranged from very loose
to medium dense. The consistency of fine-grained soils encountered in this stratum ranged from
soft to stiff.
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* FLUVIAL DEPOSITS — Below the ALLUVIAL DEPOSITS, there is a stratum of natural soil primarily
described as light brown and gray poorly-graded SAND (SP), and light brown well-graded sand
(SW). This stratum was encountered in all borings except HA-B7, but was not fully penetrated by
any of the test borings. The density of coarse-grained soils encountered in this stratum ranged
from medium dense to dense.

Water levels were typically measured in the boreholes when water was encountered during drilling and
after the test borings were completed. Measured water levels are summarized in Table I. Where
encountered, water levels measured during drilling generally ranged from a depth of 18 to 43 ft below
ground surface, which corresponds to a water level ranging between approximately El. 257 and 293 for
geotechnical evaluation purposes. It should be noted that the water levels measured in borings HA-B3,
HA-B5, and HA-B5A were significantly higher than the water levels measured in the other borings and
likely represent localized water conditions within the impoundment footprint.

Water levels were also estimated by the cone penetrometer soundings and are also summarized in
Table I. Water levels estimated during the soundings generally ranged from 30 to 48 ft below ground
surface, which corresponds to a water level ranging between approximately El. 258 and El. 274. It should
be noted that measurements estimated during the soundings did not involve physical observation of
water levels, but rather an estimated water level based on pore pressure measurements. The estimates
of water levels at each sounding should only be considered accurate to the degree implied by the
determination method.

Water level readings have been made in the subsurface explorations 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.

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 each applicable CCR unit to determine calculated factors of safety
(using simple static and pseudo-static analysis) relative to the minimum prescribed safety factors for the
critical cross section of the embankment. Those are defined as follows:

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

* 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.
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The results of our evaluation of the safety factors are presented in the following sections of the report.
LIQUEFACTION 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)(iv), liquefaction evaluation required is to assess
the potential for liquefaction of the impoundment dikes at the site in question. 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 our subsurface investigation indicate that the impoundment dikes at Pond 003 and Pond
004 are primarily constructed of clay soils and have the following characteristics:

® 90 percent (by weight) finer than 0.005
e Liquid limits > 40
* In-situ moisture contents less than 50 percent of the liquid limit

In consideration of the clay soils used to construct the dikes, it is our opinion, in accordance with
generally accepted standards, that the impoundment dikes are not constructed of soils that are
susceptible to liquefaction.

GLOBAL STABILITY FACTORS OF SAFETY

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 dike structures were performed for rotational and
block failures using limit equilibrium methods. Limit equilibrium methods compare forces, moments,
and stresses which cause instability of the mass of the dike 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 specific
details of the analyses performed for Pond 003 and Pond 004 are presented in the following sections of
this report.
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DESIGN WATER LEVEL

As stated earlier, subsurface water levels measured during our subsurface exploration program
indicated static water levels were generally 30 to 48 ft below the existing ground surface. In Pond 003,
zones of perched water within the impoundment were encountered within the fly ash and boiler slag
due to sluicing operations. Accordingly, the following static water levels were used in our analyses.

Location Elevation
Pond 003 East Side — El. 262
West Side — El. 274

Pond 004 (North Portion) East Side - El. 261

Pond 004 (Southern Portion) East Side — EI. 258
West Side — El. 262

The water retained in each 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. This approach is consistent with the
requirements of the CCR Rule. The specific pool levels used in our analyses are summarized below and
chosen as the conservative values associated with each impoundment and cross sections.

Location Maximum Maximum
Storage Pool Level Surcharge Pool Level

Pond 003 (max. storage) El. 301 El. 309

Pond 004 (max. storage) El. 294 El. 301

Given the prescribed impoundment pool levels and the design static groundwater levels mentioned
above, a seepage analysis was performed to determine the piezometric head between the edge of the
impoundment and the toe of the dike, which is where the static groundwater level was encountered.
The computer software program, Slide 6.029, developed by RocScience, Inc., was used to perform the
seepage analyses and the resulting piezometric head was used in the stability analyses discussed herein.

MATERIAL PROPERTIES

The material properties used in our analyses have been developed using the results of the referenced
test borings, CPT soundings, and laboratory testing. When evaluating the CPT results, material strengths
were typically determined by averaging the measurements in a particular stratum and choosing
conservative strength properties equal to the average value minus one standard deviation. A summary
of the material properties is provided below in Table Il
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TABLE IlI
MATERIAL PROPERTIES
o Material Unit Weight Cohesion Friction Angle
Strength (pcf) (psf) (eleires)
' Drained 115 50 30
Embankment Fill Undrained 115 800 0
. Drained 115 50 30
Levee Fill Undrained 115 800 0
_ . Drained 110 0 30
Boiler Slag (Fill) Undrained 110 500 0
. Drained 90 0 28
Fly Ash (Fil) Undrained 90 >00 0
Fly Ash / Boiler Drained 105 0 i
Slag (Fill) Undrained 105 800 0
. Drained 110 50 28
Alluvial Clay Undrained 110 1300 0
. Drained 108 0 3
Alluvial Sand Undrained 108 0 36
Fluvial Sand rained = - -
Undrained 120 0 38

Seismic cone penetration testing was used to obtain in-situ measurements of shear wave velocity during
the subsurface exploration program. The insitu measurements were performed to a depth of 95 ft
below ground surface. Below that depth, shear wave velocity measurements of the underlying soils
were approximated using published data specific to the Mississippi Embayment and the New Madrid
Seismic Zone (Cramer, Hashash, Romero, Rosenblad, Van Arsdale). The site specific shear wave velocity
profile is shown on Figure 4.

SITE SPECIFIC SEISMIC RESPONSE ANALYSIS
Introduction

As mentioned previously, the New Madrid Power Plant is located within the New Madrid Seismic Zone
and the Mississippi embayment. The natural embayment soils underlying the impoundments are
estimated to be 1,900-ft thick. It has been demonstrated that strong ground motions are significantly
de-amplified at both the short and long periods due to the nonlinear behavior of the soils in the
Mississippi embayment. It has also been shown that at short periods increasing soil thickness correlates
with a decreasing hazard due the nonlinear soil behavior. Similarly, at long periods, increasing soil
thickness correlates with increasing hazard due to soil resonance (Cramer, 2015).
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Overview of Site-Specific Seismic Analysis

A one-dimensional ground response analysis was performed to estimate the subsurface response to an
earthquake event at New Madrid. Due to the complex nature of the analyses required, Dr. Professor
Edward Kavazanjian, Jr. at Arizona State University and Dr. Chris Cramer at the University of Memphis
were retained as part of our team to assist with the site-specific seismic analyses.

It is important that the rock motions and soil characteristics are correlated to the site conditions at the
New Madrid Power Plant. Properly conditioned bedrock strong ground motions (acceleration time
histories) are required to perform a site-specific seismic analysis. Strong motion records for large
magnitude events are not available for Central U.S. (Romero and Rix, 2001). Therefore, alternative
records were obtained from other sources that approximate the spectral response characteristics at the
site.

The bedrock at the site is classified as NEHRP Site Class A, hard rock. The USGS Uniform Hazard spectral
response characteristics for a hypothetical Site Class A rock, based on the 2,500 —year return period
ground motions, were used to identify the spectral characteristics of the time histories (i.e., the “Target
Spectrum”) used for the site-specific evaluation.

USGS Deaggregation and Deterministic Target Spectrum

There is a great deal of uncertainty with regard to predicting the location, size, and shaking intensity of
future earthquakes. Probabilistic Seismic Hazard Analysis (PSHA) aims to quantify these uncertainties,
and combine them to produce a description of the distribution of future shaking that may occur at a
site. The 2008 NSHMP PSHA interactive deaggregation web site was used to obtain the characteristics of
the most significant earthquakes (the earthquakes that contribute the most to the seismic hazard)
responsible for seismic activity at the New Madrid power plant. This website produces graphical
representations of the characteristics of earthquake events most likely to affect the site within a given
time span. The deaggregation plot for spectral response period T=0.1s is shown on Figure D-1 located in
Appendix D. This plot suggests that the representative design earthquake for ground motions with a
return period of 2,500 years should be between magnitude 7.5 and 8.0 at a distance of approximately
11 km from the site.

The significant characteristics of the earthquake such as magnitude and distance are used to select
representative ground motions. The characteristics are also used to construct the deterministic target
spectrum that is used for selecting ground motions.

A special type of target spectrum, called the conditional mean spectrum (CMS), was created for the
study because it focuses the spectral response of all the ground motions to a particular period along the
target spectrum (Baker, 2011). The particular target period selected is related to characteristics of the
structure being analyzed such as shear wave velocity and height of sliding mass in the case of the
impoundments. Based on the characteristics of general failure planes determined from slope stability
analysis for the impoundment, a target period of 0.1s was chosen for the deterministic CMS target
spectrum for the New Madrid Power Plant. The magnitude of the CMS target spectrum was then
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amplified to a mean plus one standard deviation target which is conservative (i.e., the approximately
84 percentile ground motion, rather than the median, or expected, ground motion) and is generally
chosen to evaluate structures that are of critical importance.

The deterministic target spectrum is based on ground motion prediction equations (GMPEs) that use
magnitude and distance to predict the spectral response of the ground motion. According to the USGS
PSHA, the largest event predicted to affect New Madrid Power Plant is a magnitude 8 earthquake that is
10.5km from the site. The computer software program Shake 2000, developed by GeoMotions, provided
the central and eastern U.S. (CEUS) GMPEs and the CMS algorithms used to create the target spectrum.
Site-specific spectral responses were generated from five CEUS attenuation relationships using Shake
2000 as shown on Figure D-2 in Appendix D. These attenuation relationships were based on a
magnitude 8 earthquake as a distance of 10.5 km from the source. The largest spectral response in the
group (i.e., Campbell, 2003) was selected to produce the target spectrum for the site.

Conditional Mean Spectrum Groundmotions Scaled To Target Period T=0.1s

The CMS spectrum according to Baker, 2011 is to be constructed with the ground motions scaled so that
their spectral response at the target period, T* matches the spectral response at the CMS Target
spectrum. The target period, T* is chosen to approximate the fundamental frequency of the sliding mass
which can be determined from the location of the failure plane within the slope at a condition of
equilibrium (i.e., safety factor equal to 1.0). The shear wave velocity Vs of the sliding mass was estimated
to range between 450 ft/sec to as much as 1000 ft/sec for the impoundments at the site based on our
in-situ shear wave testing. Our analyses assumed the height of the sliding mass varies from 5ft to 21ft.
Based on the anticipated variance of embankment height and shear wave velocity, an average
fundamental frequency of T*=0.1s was used to scale the ground motions to the target spectrum

Shake 2000 was used to provide the CMS spectrum for Campbell 2003 CEUS GMPE using a target period
T* = 0.1s and amplifying the CMS to correspond to a mean plus one standard deviation spectrum. The
mean plus one standard deviation spectrum shown on Figure D-3 in Appendix D was used as the
deterministic CMS target spectrum for the New Madrid Power Plant.

Rock Motions for The CMS

Six time history records were selected to match the target response spectrum for the site. Five of these
rock motions were obtained from naturally occurring events and one rock motion was synthetically
generated to match a magnitude 8 earthquake associated with the ground response for the Mississippi
Embayment at Memphis, TN (Atkinson 2002). A primary focus was to match the ground motion spectra
to the CMS target spectrum, as suggested by NEHRP (2011) when considering magnitude, distance, and
focal mechanism. Rock motion records were selected from the Pacific Earthquake Engineering Research
(PEER) Center’s Strong Motion Database. The motions are summarized below in Table IV and depicted
graphically Figure D-4 in Appendix D. As shown on Figure D-5 in Appendix D, the arithmetic mean
spectrum of the generated records closely matches the CMS bedrock spectrum over the period range of
interest.
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TABLE IV
EARTHQUAKE RECORDS
Earthquake Record Used
Event Return PEER File Name Dist
Period Earthquake M | Mechanism | ~>onc®
(km)
RSN497-Nahanni_S3270.AT2 Nahinni 6.76 Reverse 5.32
RSN550_Chalfant.A_A-CPL070.AT2 Chalfant 6.19 Strike-slip 18.31
RSN4481_L-Aquila_FAO30XTE.AT2 L’Aquila 6.3 Normal 6.81
Conditional
Mean 2,500- | RSN825_ CAPEMEND_CPMO0O.AT2 | Cape Mendocino | 7.1 | Reverse 6.96
year
R
esponse RSN8158_CChurch LPCCNIOW.AT2 | Christ Church | 6.2 | Leverse 6.12
Oblique
Synthetic
N/A (Atkinson and 8.0 N/A N/A
Beresnev)

Due to the unusually large magnitude and close proximity of the earthquake projected for the site, it is
difficult to locate ground motions that effectively scale to the shorter period portion of the CMS target
spectrum. Many of the selected ground motions have spectral response characteristics that are
significantly lower than the target between periods ranging from 0.01s to 0.06s. According to the
Federal Highway Administration, due to the low number of ground motions for central and eastern U.S,,
it is acceptable to spectrally match the ground motions to the lower period portions of the target
spectrum (FHWA, 2011). For this reason, the ground motions were spectrally matched to the CMS target
spectrum between T=0.02sec to 0.06sec as shown on Figure D-6 in Appendix D.

One-Dimensional Ground Response Analysis

As mentioned previously, a one-dimensional ground response analysis was performed to estimate the
surface ground motion at the site. The soil column used as input into the model was constructed from
the shear wave velocity profile at the site (from in-situ testing) along with other characteristics such as
layer thickness, soil density and the dynamic behavior. The dynamic geotechnical properties (damping,
modulus-damping curves, density, etc.) used in the ground response analysis were obtained from prior
models developed by Dr. Chris Cramer and are representative of the non-linear, pressure dependent soil
properties attributed to the Mississippi Embayment as described by Romero and Rix, 2005.

The computer software program Shake2000 was used to numerically simulate the propagation of rock
motions applied to the base of the soil column up through the soil layers to the top of the soil column.
Shake2000 uses an equivalent linear numerical technique to model the non-linear dynamic soil behavior
in the soil column. Figure D-7 included in Appendix D shows the results of the Shake ground response
analysis for the six representative rock motions. This figure compares the spectral response of the
bedrock motions to the surface ground response and shows the transformation in response caused by
wave propagation through the 1,900-ft thick soil column. Table V summarizes the surface PGA estimates
at the New Madrid Power Plant.
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TABLE V
PREDICTED SURFACE PGA AND NEWMARK MAGNITUDE CORRECTION FACTOR
Original CMS Shake I\I:?A;\rir'lti::lke
Earthquake g. Scaled-Matched Surface & .
Magnitude Correction
PGA PGA 1
Factor
Nahinni 6.76 160g 0.33g 1.41
Chalfant 6.19 1.77¢g 0.33g 1.65
L'Aquila 6.30 1.60g 0.66g 1.60
Cape Mendocino 7.01 140¢g 041g 1.32
Christ Church 6.25 2.00g 041¢g 1.65
Synthetic
(Atkinson and Beresnev) 8.00 0.95¢ 0.47¢ 1.00

1 Determined using the method developed by Bray and Traversarou

Newmark Displacement Analysis

The Newmark method predicts the amount of block displacement for a given value of yield acceleration.
The Newmark displacement analysis is based on the shear stress time history acting along the failure
plane within the slope. The yield acceleration is the minimum amount of ground acceleration necessary
to initiate motion along the failure surface and is used to determine the appropriate pseudo-static
coefficient for seismic stability analyses.

Shake2000 was used to perform the Newmark displacement analysis by incorporating the results of the
one-dimensional ground response analysis to estimate slope displacement. Shake2000 incorporates
several different variants of the Newmark block displacement method and the numerical approach
known as YSLIP developed by Kavazanjian and Matasovic (1996) was chosen for our analysis. All six site-
specific bedrock motions were used to evaluate relationships between the Newmark permanent
displacements and the associated yield acceleration. Several impoundment cross-sections were
evaluated and the most conservative location of the failure plane was determined to be 15 ft below the
top of slope.

After performing the Newmark displacement analysis, it was necessary to adjust the displacement
predictions to correspond to the difference between the magnitudes of the ground motions used in the
analysis and the magnitude of the representative earthquake event established for the New Madrid
Power Plant. Correction factors were applied to scale the displacements to the target magnitude 8
event. The correction factors were determined using the approach developed by Bray and Travasarou
(2007), which relates permanent displacement from a Newmark analysis with the magnitude of the
earthquake event (Bray, 2007). Figure D-8 in Appendix D presents the magnitude scaled permanent
displacement versus yield acceleration.
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DECOUPLED SEISMIC STABILITY ANALYSIS
Methodology for Analyses

The computer software program Slide 6.029 was used to evaluate the static and seismic stability of the
impoundment dikes. Analyses were performed to evaluate static drained (long-term) and undrained
(short-term) strength conditions for circular and 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).

Seismic stability was evaluated using pseudo-static analyses and a 20 percent reduction in material
strength to represent the approximate threshold between large and small strains induced by cyclic
loading (Duncan, 2014). Pseudo-static analysis models 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 safety factor greater than or equal to one (FS > 1.0) indicates a slope is stable and a safety
factor below one (FS < 1.0) indicates that the slope is unstable.

Pseudo-static Coefficient

The pseudo-static coefficient, ks, used in our seismic analyses was selected using the results of the
Newmark displacement analysis discussed previously. Accordingly, to the MSHA Impoundment Design
Manual, the acceptable displacement of coal refuse impoundments is 25% of the upstream freeboard
(MSHA, 2009). At each impoundment based observed conditions, that equates to:

e Pond 003 - 8 ft freeboard, acceptable displacement is 24 in.
e Pond 004 — 7-ft Freeboard, acceptable displacement is 21 in.

Assuming the most conservative case of 21-in. acceptable displacement, Figure D-8 in Appendix D
shows that the yield acceleration corresponding to the most conservative earthquake motion is 0.25g. A
pseudostatic coefficient lower than 0.25 will result in more than 21 in. deformation and one higher than
0.25 will result in less than 21 in. deformation. For the seismic stability analyses performed for the
impoundments, we selected a pseudostatic coefficient of 0.28. This value was selected because it is
slightly above the minimum value, which is conservative, and will result in displacements at each
impoundment that are below MSHA acceptable values.

Results of Stability Evaluation
The critical cross section is defined as that which is anticipated to be most susceptible amongst all cross
sections. To identify the critical cross sections 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 slopes;
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b. phreatic surface levels within and below the cross sections;
¢. subsurface soil conditions;
d. presence or lack of surcharge loads behind the crest of the dikes; and
e. presence or lack of reinforcing measures in front of the dikes.

Examination of the conditions noted above resulted in the identification of five (5) critical cross sections.
Two (2) of the cross sections were located at Pond 003 and three (3) of the cross sections were located
at the Pond 004. The results of our analyses are presented below in Table VI and are shown on the Slide
output files included in Appendix D. As shown below, the static safety factors are above the minimum
required values for all sections. The pseudo-static analyses for the analyzed sections indicate acceptable
seismic safety factors for sections A-A’, B-B’, C-C’, and D-D’. Section E-E’ was originally modeled with its
configuration as of 2015 with CCR staged near the dike on the west side of the Pond 004 impoundment.
The preliminary static analyses for that scenario indicated acceptable factors of safety, but the seismic
analyses did not. As noted previously, AECI revised the configuration of that staged material in 2016,
and the results of the revised E-E’ configuration indicate acceptable seismic and static safety factors.
The results of the analyses based on the revised configuration are presented in Table VI and Appendix D.
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TABLE VI
SUMMARY OF STABILITY EVALUATIONS
S Safety Factor
. equire
Cross Condition? Earthquake Soil ngety Rotational Block
Section Event Strength Factor Failure Failure
Surface Surface
Drained 15 4.3 4.9
, Static -
A-A -
Undrained 1.4 4.3 4.5
(Pond 004) !
Seismic 2,500-year | Undrained? 1.0 1.2 1.1
Drained 1.5 3.8 4.3
B-B’ Static =
Undrained 1.4 7.6 6.4
(Pond 004) naraine
Seismic 2,500-year | Undrained? 1.0 1.2 1.3
Drained 1.5 3.6 4.3
c-C Static -
Undrained 1.4 3.9 4.5
(Pond 004) ndraine
Seismic 2,500-year | Undrained? 1.0 1.1 1.2
Drained 1.5 2.3 3.7
D-D’ Static = -
Undrained 14 5.0 6.3
(Pond 003)
Seismic 2,500-year | Undrained? 1.0 1.2 1.3
Drained 15 3.1 4.1
E-F’ Static -
i 1.4 4.1 4.
(Pond 003) Undrained 3
Seismic 2,500-year | Undrained? 1.0 1.1 1.3

1. Refer to Table Il for material properties.
2. Shear strengths have been reduced by 20 percent for seismic analyses.
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DISCUSSION AND RECOMMENDATIONS

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

*  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 our subsurface investigation indicate that the impoundment dikes at the Pond 003
and Pond 004 are primarily constructed of clay soils that are not susceptible to liquefaction.
Accordingly, this requirement has been met.

® 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 values for all critical sections analyzed at Pond 003
and Pond 004. Accordingly, this requirement has been met.

* 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 values for all critical sections analyzed at
Pond 003 and Pond 004. Accordingly, this requirement has been met.

® The calculated seismic factor of safety must equal or exceed 1.00.
As shown in Table VI, the calculated seismic safety factors are above the minimum required

value for all critical sections at Pond 003 and Pond 004. Accordingly, this requirement has been
met.
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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 sections of the
impoundment embankments for Pond 003 and Pond 004 meet the minimum factors of safety specified

in §257.73(e)(1)(i) through (iv) of the EPA’s CCR Rule.

Certification Statement — Pond 003

| certify that the Initial Safety Factor Assessment for AECI’s Pond 003 at the New Madrid Power Plant
meets the requirements of §257.73(e) of the EPA’s CCR Rule.

Certifying Engineer

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

Professional Engineer’s Seal:

Certification Statement — Pond 004

| certify that the Initial Safety Factor Assessment for AECI's Pond 004 at the New Madrid Power Plant
meets the requirements of §257.73(e) of the EPA’s CCR Rule.

Certifying Engineer

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

Professional Engineer’s Seal:

www.haleyaldrich.com
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Page 20

CLOSING

We appreciate the opportunity to provide engineering services on this project to AECI.

Sincerely yours,
HALEY & ALDRICH, INC.

Phitien A SR XK I/

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

SUMMARY OF SUBSURFACE EXPLORATIONS
ASSOCIATED ELECTRIC COOPEATIVE, INC.

003 UNLINED POND AND 004 SLAG DEWATERING POND
MARSTON, MISSOURI

Water®
. Ground Total
[I)E :;;0;:::221 Surface EI2 | Northing? Easting? | Exploration Glrjoiprfz gs:'(f);::e Elevation

(ft) Depth (ft) (M) (ft)
HA-B1 309.3 249123.8 1096406.3 50.0 43.0 266.3
HA-B2 300.2 2494251 1096677.9 95.0 40.5 259.7
HA-B3 308.8 247288.9 1096492.8 75.0 43.0 265.8
HA-B4 304.2 246728.8 1097737.1 95.0 13.0* 291.2
HA-B4A 304.2 246728.8 1097737.1 15.0 Not Encountered --
HA-B5 316.1 246385.4 1096344.8 50.0 43.0 273.1
HA-B5A 316.1 246385.4 1096344.8 29.0 25.0* 291.1
HA-B6 307.4 245683.4 1098768.8 75.0 40.0 267.4
HA-B7 302.9 249818.4 1096496.9 27.0 Not Encountered --
HA-C1 301.1 249768.9 1096418.4 50.0 41.0 260.1
HA-C2 309.2 249121.4 1096407.6 50.0 48.1 261.1
HA-C3 299.9 249422.8 1096674.6 95.1 41.8 258.1
HA-C4 296.5 249095.4 1096352.8 50.0 35.0 261.5
HA-C5 309.5 247296.2 1096499.1 75.1 43.4 266.1
HA-C6 296.7 247092.3 1096316.1 50.0 30.1 266.6
HA-C7 304.2 246735.4 1097740.8 95.1 41.8 262.4
HA-C8 315.8 246390.2 1096337.2 50.0 42.0 273.8
HA-C9 307.3 245688.2 1098766.8 75.1 47.2 260.1
HA-C10 303.0 249815.6 1096496.5 50.5 42.0 261.0

Notes:

1) Technical monitoring of subsurface explorations completed during the period 14 September 2015 through 2
September 2015 was performed by Haley & Aldrich, Inc.

2) Elevations are in feet and reference North American Vertical Datum of 1988 (NAVD88). Ground surface elevations

of subsurface explorations were determined by optical survey. Survey performed by Smith & Company, Inc.

3) Water level readings represent the highest water level observed either during drilling, after completion of the
boring, or as indicated by subsurface exploration instruments. Refer to the subsurface exploration logs for additional
water level data. Water level readings have been made in the subsurface explorations 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
season, rainfall, temperature, and other factors not evident at the time measurements were made and reported.
4) Possible perched water.

HALEY & ALDRICH, INC.
\\Was\common\Projects\40616\-300 Structural Integrity Assessment\Deliverables\Letter Report\Tables\2015-1105-

HAI-AECI Geotech Tables-F.xIsx

11/6/2015



TABLE I PAGE 1 OF 1
SUMMARY OF LABORATORY TEST RESULTS

ASSOCIATED ELECTRIC COOPEATIVE, INC.
003 UNLINED POND AND 004 SLAG DEWATERING POND
MARSTON, MISSOURI

Sample Moisture Tube Dry UU Triaxial Consolidation
Boring Sample USCS Material % % % : -
Designation [ Number Dz%th Symbol Type Ccz;:c:)ent LL |PL | Pl |Gravel|Sand| Fines D(epr;?cl)ty “égf:;;? Dclejrgity Su|e'|C| P
(%) (pcf) | (tsf) (tsf)
HA-B1 S6 11.0-13.0 CL Fill 22.8 |42|20]22 92.7
HA-B2 S11 |28.0-30.0] SM Natural Soil 20.7 0.0 |67.9] 321
HA-B3 S3 5.0-7.0 CL Fill 26.7 0.0 | 48 | 95.2
HA-B3 S7 13.0-15.0 CL Fill 22.8 |47[22]25 95.5
HA-B3 S10 |28.0-30.0] CH Natural Soil 36.1 98.4
HA-B4 U2 5.0-7.0 ML Boiler Slag 32.9 0 0.7 | 99.3 80.0 1.08/0.23] 1.1
HA-B4 S15 |48.0-50.0/ SP Natural Soil 18.1 05 |95.1] 44
HA-B5 U1 10.0-12.0 ML Fly Ash 38.3 0.0 | 1.4 [ 98.6 71.7 1.04/0.18| 2.0
HA-B5 U2 [20.0-22.0f ML Fly Ash 34.6 77.8 41.0 731 10.3[1.14]0.19] 2.8
HA-B6 S4 7.0-9.0 CL Fill 226 |45(21]24 94.4
HA-B6 S7 13.0-15.0 CL Natural Soil 211 139(20]19 96.5
HA-B7 S6 11.0-13.0f CH Fill 225 159(20]39 87.3
Notes:
1. e, = Void Ratio, C. = Compression Ratio, P, = Estimated Preconsolidation Pressure
11/6/2015

HALEY & ALDRICH, INC.
\\Was\common\Projects\40616\-300 Structural Integrity Assessment\Deliverables\Letter Report\Tables\2015-1105-HAI-AECI Geotech Tables-F.xIsx
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LEGEND

DESIGNATION, LOCATION AND GROUND SURFACE ELEVATION
OF TEST BORINGS PERFORMED BY BULLDOG DRILLING, INC.

HA-B3 OF DUPO, ILLINOIS DURING THE PERIOD 14 SEPTEMBER 2015

308.8 TO 22 SEPTEMBER 2015. DESIGNATIONS THAT INCLUDE AN "A"
CORRESPOND TO OFFSET BORINGS PERFORMED
IMMEDIATELY ADJACENT TO THE ORIGINAL BORING.

004 POND
(SLAG

DEWATERING |
POND)

DESIGNATION, LOCATION AND GROUND SURFACE ELEVATION
HA-C6 OF CONE PENETROMETER SOUNDINGS PERFORMED BY
AA296-7 CONETEC, INC. OF WEST BERLIN, NEW JERSEY DURING THE
PERIOD 15 SEPTEMBER 2015 TO 17 SEPTEMBER 2015.

Al
M GEOLOGIC CROSS-SECTION LOCATION

APPROXIMATE POND EXTENT

NOTES

1. EXPLORATION LOCATION PLAN WAS PREPARED FROM AN AERIAL IMAGE
PROVIDED BY AECI THAT WAS CONDUCTED BY PICTOMETRY INTERNATIONAL
CORP BETWEEN OCTOBER 4-8, 2014.

2. ELEVATIONS INDICATED ON THIS DRAWING ARE IN FEET AND REFER TO NAVD
1988 DATUM. HORIZONTAL CONTROL IS BASED ON MISSOURI STATE PLANE
COORDINATE SYSTEM - EAST ZONE.

3. TECHNICAL MONITORING OF TEST BORINGS AND CONE PENETROMETER
SOUNDINGS COMPLETED DURING THE PERIOD 14 SEPTEMBER 2015 TO 22
SEPTEMBER 2015 WAS PERFORMED BY HALEY & ALDRICH, INC.

4. AS DRILLED LOCATIONS AND GROUND SURFACE ELEVATIONS OF TEST
BORINGS AND CONE PENETROMETER SOUNDINGS WERE DETERMINED IN THE
FIELD BY SMITH & COMPANY ENGINEERS OF POPLAR BLUFF, MISSOURI BY
OPTICAL SURVEY.

003 POND
(UNLINED POND)

Layout: XS LOC

0 500 1000

SCALE IN FEET

ASSOCIATED ELECTRIC COOPERATIVE, INC.
cH NEW MADRID POWER PLANT
003 UNLINED POND AND 004 SLAG DEWATERING POND

MARSTON, MO

Printed: 10/29/2015 1:40 PM
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APPROXIMATE ELEVATION
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m Major intervals with no

samples

292 - 309 2 | Allu. Light gray silty clay and sand; contains lignite.
E g% A Loess Tan silt and clayey silt.
E == U.C. Ferruginous, fine- to very coarse-sand and gravel.
=] ‘5
g = Jackson Light gray to buff, medium- to very fine-grained
115 o 9;_:: Formation silty sand, interbedded with light gray clayey silt.
e
g I 35 Light gray to light brown silt and clay
g | ZE interbedded with medium- to fine-grained sand;
20 25 lignite common.
] U
_O— c
% :v'% Light gray to light buff clay and silt; contains
o SSE variable amounts of sand and lignite.
(=]
-170 2 =
2 =
g &}
:
= v
S 5 |8 3 : o :
g |IE| & Fine- to very coarse-grained, light gray-white
g |lwo |O] @2 quartzose sand; contains pyrite, lignite, and rock
-5 ‘é. fragments.
= 3
Medium to light gray silty clay and clayey silt
= containing thin beds of fine- to very fine-grained
e sand; commonly contains lignite, pyrite, and
Q | mica.
>°{
= Fine- to very coarse-grained quartzose sand:
o |2 commonly contains lignite, pyrite, and mica.
-850 5
Q : : : ,
§ i Soee Light gray, sandy, micaceous silty clay.
£ lels Steel-gray to dark gray, hard, micaceous clay;
OG> | disseminated organic material common; locally
z 35 -----{ mottled yellow-bufT; locally fossiliferous; pyrite
z| 2 :L_L common; becomes calcarcous and very
2|2 [Z==] elauconitic near the base.
= Claytonf—r"—| Light green-gray, glauconitic, fossiliferous, clay
-1300 Fin. = —| interbedded with green-white fossiliferous mari.
Owl Creek Samples from the Owl Creek Formation missing, but
Fm. geophysical logs indicate it is present.
Fine- to coarse-grained sand, commonly
MecNai containing pyrite, mica, and wood
2 e fragments, and traces of glauconite
& 2 Sand interbedded with steel-gray, soft, micaceous
3 g silty clay.
) 2
é C‘-_’ Demopolis Massively-bedded, fossiliferous,
% Formation argillaceous, gray marls.
=
Well-sorted, loose white sands interbedded
Coffee with laminated to thin-bedded, brownish-
Formation gray carbonaceous clays with clean quartz
silt partings.
~10008 w1P ; dark f
2 g hite to  dark-gray, fine- to coarse-
§ Uppcf 2 crystalline dolomite; locally recrystallized;
g| Cambrian £ 7] trace vuggy |porosnty; pyrite common; trace
s (7 5 =] quarzcrystals.

NOTES

Sand and Gravel
Sand
Silt
E—] Clay

Calcareous clay

% Dolomite

~~ Unconformity

Alluv. = Alluyvium
U. C. = Upland Complex

0.B. Fm. = Old Breastworks

Formation

HﬁI:EK ASSOCIATED ELECTRIC COOPERATIVE, INC.
NEW MADRID POWER PLANT
1. IMAGE REFERENCE: VAN ARSDALE AND TENBRINK (2000). ICH ' 003 UNLINED POND AND 004 SLAG DEWATERING POND

2. ELEVATIONS SHOWN ARE SPECIFIC TO THE NEW MADRID
POWER PLAN SITE AND WERE ESTIMATED USING FIGURES

FROM VAN ARSDALE AND TENBRINK (2000) AND
ROSENBLAD (2007).

3. ELEVATIONS INDICATED ON THIS DRAWING ARE IN FEET

AND REFER TO NAVD 1988 DATUM.

MARSTON, MO

APPROXIMATE SCALE: AS SHOWN
FEBRUARY 2016

GEOLOGIC COLUMN FOR THE NEW
MADRID SEISMIC ZONE
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HA-LIB09.GLB HA-TB+CORE+WELL-07-1.GDT  M:\GINT\40616-300_TEST BORINGS-2015

H&A-TEST BORING-07-1

HAHBRicH TEST BORING REPORT Boring No. HA-B1
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor Bulldog Drilling, Inc. Start 22 September 2015
Finish 22 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller 1. Gates
Type HSA S - Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 309.3
Inside Diameter (in.)| 4.25 1.375 -- Drill Mud:  Polymer Datum NAVD 88
Hammer Weight (Ib)|  -- 140 - gasltr;gHi Spun Winch Automatic H Location See Plan
) i oist/Hammer: Winc utomatic Hammer N 249,124
Hammer Fall (in.) - 30 PID Make & Model: N/A E 1,096,406
4 ©— o - .
213 .|8C| vl .0s é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
Slosl =T |Eog| S o 85 AEIERE
-.g_ 89|ag|E %_ T8 2 2 (Density/consistency, color, GROUP NAME, max. particle size*, Slols|5lel82El5|S
o228 Ex|H9|B 55| 8 structure, odor, moisture, optional descriptions SIEISIZIEIEIZ D 3|5
o 8 S o 2l 2 GEOLOGIC INTERPRETATION) 2l2lel2lel=BICIE|G
[ 0 -SAND/GRAVEL ROADWAY FILL-
B 308.3
3 s1 1.0 1.0 | SM | Loose brown to orange-brown silty SAND with gravel (SM) mps 20 mm, |5 |10] 5 [20|25|35
4 12 3.0 no odor, dry
B 4
4 ~FILL-
B 063 | _ | ] N A N A N IO A N A B
3 S2 3.0 3.0 | CL | Medium stiff dark brown lean CLAY (CL) intermixed with pockets of silt 100
3 20 5.0 and fine sandy silt, mps 1 mm, no odor, moist
: 4
5
| 5 043 | | ] I I O A N A A A A
2 S3 5.0 5.0 | ML | Loose dark brown sandy SILT (ML) intermixed with pockets of lean clay, 40(60
3 20 7.0 mps 1 mm, no odor, moist
B 5
5
B 023 |\ ] N A N A N IO N N A B
2 S4 7.0 7.0 | CL | Medium stiff dark brown lean CLAY (CL), mps < 1 mm, no odor, moist 100 S |M|M| H
3 24 9.0
: 4
6
i 3 S5 9.0 CL | Similarto S4 100 S |M|M|H
3 15 | 11.0
-104 5
5
i 1 S6 | 11.0 CL | Similar to S4, except intermixed with pockets of silt and seams of fine 7 (93
2 24 | 13.0 sand
B 4
4
i 2 S7 13.0 CL | Similar to S4, except intermixed with pockets of silt and seams of fine 100Q
2 24 | 15.0 sand
B 3
3
-15
i 1 s8 | 18.0 CL | Similar to S4, except gray-brown 100
3 | 24 | 200
- 4
7
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@psed . nDePtr“a gt) to: O - Open End Rod L1 g;f:;:'pe Overburden (ft) 50.0
Time (hr.) Potom | BOUOM| yyoiec | T - Thin Wall Tube [E] ;
of Casing| of Hole U - Undisturbed Samol Filter Sand Rock Cored (ft) -
9/22/15 43.0 - Undisturbed Sample | 57 Cuttings Samples 145
S - Split Spoon Sample L] Grout P
e %] Concrete Boring No HA-B1
XY  Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- quh

DryStrength' N-None L- Low M - Medium H - High V - Very High
" " ion

Note SOII |dent|f' 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-07-1.GDT  M:\GINT\40616-300_TEST BORINGS-2015

H&A-TEST BORING-07-1

Boring No. HA-B1
ICH TEST BORING REPORT File No. 40616-300
SheetNo. 2 of 3
N . —| —= "
€822 08 |cos E VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
c|25leS|ec|s28| & , . e 3 1815 |alz8l2s
= 89| a9 | E = T 2 €D (Density/consistency, color, GROUP NAME, max. particle size*, G|l o c|D|o|o|lS|E|T|S
|28 E N So|acs| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEISD 2|5
&) 3 8 o3 &) ﬁ % GEOLOGIC INTERPRETATION) I R IR
- 20
i 2 S9 23.0 CL | Similar to S4, except gray-brown 100 S |M|M| H
3 1 24 | 250
- 4 -FILL-
5
- 25
B 283.3 _
26.0 Note: Drill cuttings indicate alluvial soils at 26.0 ft.
i 1 S10 | 28.0 CL | Softlight brown lean CLAY (CL) with interbedded seams of fine sandy 100
1 20 | 30.0 silt, mps <1 mm, no odor, wet
- 3
4 -ALLUVIAL DEPOSITS-
- 30
B 276.3 ] ] i
6 s11 | 33.0| 33.0 [ SM | Medium dense light brown silty SAND (SM), mps 1 mm, no odor, dry 60|40
6 | 24 | 350
- 12 -FLUVIAL DEPOSITS-
17
- 35
i 9 s12 | 38.0 SM | Medium dense light brown silty SAND (SM), mps 2 mm, well stratified, 5170|25
11 | 20 | 40.0 no odor, dry
- 17
25
- 40
[ -FLUVIAL DEPOSITS-
AV
i 11 | s13 | 43.0 SM | Similar to S12 5 80|15
11 | 20 | 450
- 12
14
- 45
i Note: Drill action indicated possible gravel layer at approximately 46.0
ft. Lost approximately 100 gallons of drill fluid from 46.0 to 48.0 ft.
i 9 | s14 | 480 SM | Similar to S12 575/20
10 24 | 50.0
- 12
17
- e . . . : HA-B1
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

H Boring No. HA-B1
ICH TEST BORING REPORT File No.  40616-300
SheetNo. 3 of 3
7] . —]| —= .
=13 .|8C| o co € é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE = a= D= s ) ) | @
;E_ 5 %_ 8‘ S %_ % S §' n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0|82 g % %3
0|28 Ex|JQ|5BGs a structure, odor, moisture, optional descriptions SIEISIZ|EIEISD 2|5
[a] 3 % o3 @) uij % GEOLOGIC INTERPRETATION) 2lelelelel=lBllla 5
0 259.3
50.0 BOTTOM OF EXPLORATION 50.0 FT
Note: Borehole grouted upon completion.
- HA-B1
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

HAHBRicH TEST BORING REPORT Boring No.  hA-B2
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. SheetNo. 1 of 4
Contractor Bulldog Drilling, Inc. Start 21 September 2015
Finish 21 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller 1. Gates
Type HSA S - Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 300.2
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: Polymer Datum NAVD 88
Hammer Weight (Ib)|  -- 140 - gifgngaerE:: Winch Automatic H Location See Plan
. ) © Winc utomatic Hammer N 249,425
Hammer Fall (in.) - 30 PID Make & Model: N/A E 1,096,678
4 ©— o - .
13 ./8C| o €| 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
Clas|SS|8C (588 & AL 58z s
-.g_ 89|ag|E %_ T8 2 2 (Density/consistency, color, GROUP NAME, max. particle size*, Slols|5lel82El5|S
) g— S| Ex g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 g EIE % = "§ S
o 8 S o 2l 2 GEOLOGIC INTERPRETATION) 2l2lel2lel=BICIE|G
0 SAND/GRAVEL ROADWAY FILL-
B 299.2
1 s1 1.0 1.0 | CL | Medium stiff gray to gray-brown clean CLAY (CL), mps <1 mm, no odor, 100Q
2 20 3.0 moist, trace organic fibers
B 3
3 -FILL-
i 3 S2 3.0 CL | Similar to S1, except with 15% cinders and slag particles by volume 100
3 20 5.0
: 4
5
5 3 S3 5.0 CL | Similar to S1, except trace cinders and slag particles 100 S |M|M| H
3 24 7.0
B 5
7
i 3 S4 7.0 CL | Stiff gray-brown lean CLAY (CL), 5% cinders and slag particles by 100
4 24 9.0 volume, mps 3 mm, no odor, moist
B 5
9
i 2 S5 9.0 CL | Medium stiff gray to gray-brown lean CLAY (CL), mps < 1mm, no odor, 100 S |M|M| H
3 24 | 11.0 moist, trace organic fibers
-10- 4
6
i 2 | s6 | 11.0 CL | Similarto S5 100 S |[M|M|H
3 | 24 | 130
B 5
7
i 2 | s7 | 13.0 CL | Similarto S5 100 S |[M|M|H
3 | 24 | 150
: 4
5
-15 -
2 S8 15.0 CL | Similarto S5 100
3 124 | 170
B 3
4
B 282.2
18.0 Note: Sands observed on auger flights at approximately 18.0 to 19.0 ft.
- -ALLUVIAL DEPOSITS-
- 20
Water Level Data Sample ID Well Diagram Summary
Depth (ft) to: ; [IT] Riser Pipe
Date | Time TE_IapSﬁd Bottomp Bogto)m O - Open End Rod [ Soeen Overburden (ft) 95.0
Ime (N")of Casing| of Hole| YVater | T - Thin Wall Tube Filter Sand Rock Cored (ft) -
U - Undisturbed Sample ;
9/21/15 43.0 | Cuttings Samples 23S
. S - Split Spoon Sample L Grout P
9/22/15 | 06:45 40.5 .
-] Concrete Boring No. HA-B2
XY  Bentonite Seal
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- quh

DryStrength' N-None L- Low M - Medium H - High V - Very High
" " ion

Note SOII |dent|f' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

5
L=<
0
I

TEST BORING REPORT

Boring No.

HA-B2

File No. 40616-300
SheetNo. 2 of 4

N . —| —= "
€|3.|22|08|eoz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & ® [} | @

‘% 8¢© %_ 8' IS %_ % & §' €D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % ol 8| g % %,
© 28| Ex | B3O |3 55| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEISD 2|5
&) 3 g o3 &) ﬁ % GEOLOGIC INTERPRETATION) I IR gEE 5
20 2 S9 20.0 SM | Loose light brown silty SAND (SM) with frequent interbedded layers of 60|40
3 24 22.0 gray-brown silt, mps 1 mm, stratified, no odor, dry
- 5
7
B -ALLUVIAL DEPOSITS-
| 2772 | _ | . ______ ] I N I A ) A N
2 S$10 | 23.0| 23.0 | CL | Medium dense gray-brown lean CLAY (CL) with frequent interbedded 5195
4 18 | 25.0 seams and layers of silty fine sand, mps 1 mm, well stratified, no odor,
- 7 moist
10
- 25
2747 | | . _________ ] I N N A N A N
255
i 4 s11 | 28.0 SM | Medium dense light brown silty SAND (SM) with interbedded seams of 68|32
6 20 | 30.0 silt and fine sand, mps 1 mm, no odor, moist
- 9
11
- 30
B 267.2 ] ]
11 | s12 | 33.0| 33.0 [ SP | Medium dense light brown poorly graded SAND (SP), mps 2 mm, no 40(60
14 | 15 | 35.0 odor, moist
- 15
17 -FLUVIAL DEPOSITS-
- 35
i 7 s13 | 38.0 SP | Similar to S12, except with frequent seams of naturally occurring lignite 5 160|35
10 | 13 | 40.0 particles to fragments
- 11
13
- 40
| 2572 | ] N (N N ) A
9 s14 | 43.0| 43.0 [ SM | Medium dense light brown silty SAND (SM) with interbedded seams of 60|40
10 15 | 450 silt and fine sand, mps 1 mm, well stratified, no odor, wet
- 10
13
- 45
i 3 S15 | 48.0 SM | Medium dense dark gray silty SAND (SM), no odor, wet 60(40
2112 1500 | 351,
i g 49.0 [ SP | Medium dense gray poorly graded SAND (SP), mps 3mm, noodor,wet | | [80[20] | | | [ |
- HA-B2
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

5
<
0
- -

TEST BORING REPORT

Boring No.

HA-B2

File No. 40616-300
SheetNo. 3 of 4

N . —| —= "
€|3.|22|08|eoz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & ® [} | @

;E_ 5 %_ 8‘ S %_ % S §' n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0|82 g % %u
© 28| Ex | B3O |3 55| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEISD 2|5
&) 3 % o3 &) ﬁ % GEOLOGIC INTERPRETATION) I IR gEE 5
50 Note: Drill action indicated possible gravel at 52.0 to 53.0 ft.
| 2472 | | . __ _ ___ ] R N N I A N A N
6 s16 | 53.0| 53.0 [ SM | Medium dense gray silty SAND (SM), trace coarse to fine gravel, mps 2 5180|15
7 12 | 55.0 mm, no odor, wet
- 8
12
- 55
[ -FLUVIAL DEPOSITS-
| 2422\ | ] I N I A N A N
6 s17 | 58.0| 580 | SP | Medium dense gray poorly graded SAND (SP), trace limited fragments 10{90
6 12 | 60.0 and particles, mps 3 mm, no odor, wet
- 8
9
- 60
i 7 | s18 | 63.0 SP | Similarto S17 30|65| 5
9 | 14 | 650
- 10
12
- 65
i Note: Drill action indicated possible gravel from 67.0 to 68.0 ft.
i 6 68.0 No Recovery
6 | NR | 70.0
- 8
10
70
i Note: Drill action indicated possible gravel from 71.0 to 72.0 ft.
i 7 s19 | 73.0 SP | Similar to S17, trace coarse to fine gravel, mps 15 mm 10(80| 5
8 | 20 | 75.0
- 11
10
- 75
i 12 | s20 | 78.0 SP | Similar to S17, no lignite 10/90
12 1 15 | 80.0
- 14
- HA-B2
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

5
<
0
- -

TEST BORING REPORT

Boring No.

HA-B2

File No. 40616-300
SheetNo. 4 of 4

N . —| —= "
€|3.|22|08|eoz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & ® [} | @

;E_ 5 %_ 8‘ S %_ % S §' n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0|82 g % %u
© 28| Ex | B3O |3 55| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEISD 2|5
&) 3 % o3 &) ﬁ % GEOLOGIC INTERPRETATION) I IR gEE 5
18
- 80
i 12 | s21 | 83.0 SP | Dense gray poorly graded SAND (SP), mps 3 mm, no odor, wet 5190| 5
15 ] 18 | 85.0
- 18
23
-85
[ -FLUVIAL DEPOSITS-
i Note: Drill action indicated possible gravel from 87.5 to 88.0 ft.
i 20 | s22 | 88.0 SP | Dense gray well graded SAND with gravel (SP), mps 24 mm, no odor, 15|30|45|10
14 15 | 90.0 wet
- 17
18
- 90
i Note: Drill action indicated possible gravel from 91.0 to 92.0 ft.
i 19 | s23 | 93.0 SP | Dense gray poorly graded SAND (SP), mps 3 mm, no odor, wet 80(20
21 24 | 950
- 13
23
g5 205.2
95.0 BOTTOM OF EXPLORATION 95.0 FT
Note: Borehole grouted upon completion.
- HA-B2
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

HAHBRicH TEST BORING REPORT Boring No.  hHA-B3
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor Bulldog Drilling, Inc. Start 14 September 2015
Finish 15 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller 1. Gates
Type HSA - | Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 308.8
Inside Diameter (in.)| 4.25 1.375 -- Drill Mud:  Polymer Datum NAVD 88
Hammer Weight (Ib)|  -- 140 - gifgngaerE:: Winch Automatic H Location See Plan
. ) © Winc utomatic Hammer N 247,289
Hammer Fall (in.) - 30 PID Make & Model: N/A E 1,096,493
4 ©— o - .
13 .|8C| o €| 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
Clas|SS|8C (588 & AL 58z s
-.g_ 89|ag|E %_ T8 2 2 (Density/consistency, color, GROUP NAME, max. particle size*, Slols|5lel82El5|S
) g— S| Ex g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 g EIE % = "§ S
o 8 S o 2l 2 GEOLOGIC INTERPRETATION) 2l2lel2lel=BICIE|G
- 0
i 13 s1 1.0 CL | Stiff brown lean CLAY with sand (CL), trace coarse to fine gravel, mps 25 15/85
9 12 3.0 mm, no odor, dry
B 5
7 -FILL-
i 7 S2 3.0 CL | Similar to S1, except medium stiff, no gravel, fly ash coating on outer 20|80
3 15 5.0 surface of soil sample
B 3
4
5 2 S3 5.0 CL | Medium stiff brown lean CLAY (CL), trace organic fibers, mps <1 mm, no 21395
2 15 7.0 odor, moist
B 3
5
i 2 sS4 7.0 CL | Similar to S3, except soft, mottled, fly ash coating on outer surface of
1 12 9.0 soil sample
B 3
4
i 2 S5 9.0 CL | Soft brown to gray lean CLAY (CL), mps <1 mm, mottled, no odor, moist 100
1 18 | 11.0
-101 3
4
i 1 S6 | 11.0 CL | Soft brown lean CLAY (CL), trace organic fibers, mps <1 mm, no odor, 5195
2 15 13.0 moist
B 2
3
i 1 S7 13.0 CL | Soft orange-brown to gray-brown lean CLAY (CL), mps <1 mm, no odor, 4196
1 18 | 15.0 moist
B 3
4
-15
[ 1 s8 | 17.0 CL | Medium stiff brown lean CLAY with sand (CL), mps 1 mm, no odor, wet 25|75
3 | 16 | 190
B 3
3
| 289.8
19.0
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time TE_IapSﬁd Bottlgn?ptrllaog?mtc}: O - Open End Rod D]j[g] g;f:;:'pe Overburden (ft) 75.0
Ime (N")of Casing| of Hole| YVater | T - Thin Wall Tube Filter Sand Rock Cored (ft) -
U - Undisturbed Sample ;
9/14/15 43.0 | Cuttings Samples 19S
S - Split Spoon Sample L] Grout P
e %] Concrete Boring No HA-B3
XY  Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- quh

DryStrength' N-None L- Low M - Medium H - High V - Very High
" " ion

Note SOII |dent|f' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

:
<
0
-

TEST BORING REPORT

Boring No.

HA-B3

File No.  40616-300

SheetNo. 2 of 3
N . —| —= "
€|3.|22|08|eoz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE = a= D= s ) ) | @
;E_ 5 %_ 8‘ S %_ % S §' n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0|82 g % %u
23| Ex So|acs| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEISD z S
o 8 8 o a] ﬁ % GEOLOGIC INTERPRETATION) I IR gEE 5
- 20
i Note: Started mud rotary at 23.0 ft.
i 2 s9 | 230 CL | Medium stiff light brown lean CLAY (CL), trace coarse to fine sand, mps 100
3 18 | 25.0 2 mm, no odor, wet
- 4
6
- 25
[ -ALLUVIAL DEPOSITS-
5 2808 | | ] I I O A O A A A A
2 S10 | 28.0| 28.0 [ CH | Soft brown to gray-brown fat CLAY (CH) with fine sand in occasional 4196/ N|M|M|H
2 20 | 30.0 partings, mps 1 mm, no odor, dry
- 2
4
- 30
5 275.8
6 s11 | 33.0| 33.0 | SP | Medium dense brown poorly graded SAND (SP), mps 2 mm, no odor, 10/90
11 | 24 | 350 moist, well stratified
- 10
13 -FLUVIAL DEPOSITS-
-35
[ 6 | S12 | 38.0 SP | Similar to S11, non stratified 75|25
7 20 | 40.0
- 11
15
- 40
5 278 | ] I O A N E A A A A
41.0 Note: Drill action indicated possible gravel at 41.0 ft.
AV
i 13 | s13 | 43.0 SW | Dense brown well graded SAND (SW), mps 3 mm, no odor, wet (coarse 15|60|25
16 20 | 45.0 to fine gravel found at top 4 in . of spoon sample)
- 16
18
- 45
[ -FLUVIAL DEPOSITS-
[ 11 | S14 | 48.0 SW | Similar to S13, except medium dense 15/55/30
1 1 18 | 50.0
- 17
22
- el . . . : HA-B3
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

Boring No. HA-B3
ICH TEST BORING REPORT File No.  40616-300
SheetNo. 3 of 3
N . —~| —= .
€|3.|22|08|eoz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |moE = a= os| S o @ | @
;E_ 5 %_ 8‘ S %_ % S §' n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0|82 g % %u
© 28| Ex| O |BSS a structure, odor, moisture, optional descriptions SIEISIZ|EIEISD AR
&) 3 % o3 &) ﬁ % GEOLOGIC INTERPRETATION) 2lelelelel=lBllla 5
0
258 |\ ] I N I A I N A N
7 s15 | 53.0| 53.0 [ SP | Medium dense gray-brown poorly graded SAND (SP), mps 2 mm, no 20|80
8 18 | 55.0 odor, wet
13
16
-FLUVIAL DEPOSITS-
208 | ] I N I A A I N A N
10 | s16 | 58.0| 58.0 | SW | Medium dense gray-brown well graded SAND (SW), mps 5 mm, no 20/65|15
10 | 20 | 60.0 odor, wet
13
13
2458 | _ | . __ ] I A I A I ) A N
11 | s17 | 63.0| ©3.0 | SP | Medium dense gray-brown poorly graded SAND (SP), mps 2 mm, no 35|65
13 | 22 | 65.0 odor, wet
14
18
15 | s18 | 68.0 SP | Similar to S15, except dense, possibly pushing gravel (poor recovery) 20|80
16 | 3 | 700
16
12
238 |\ ] I N I R A I N A N
9 s19 | 73.0| 73.0 [ SW | Medium dense gray-brown well graded SAND (SW), mps 3 mm, no 15|60|25
13 | 18 | 75.0 odor, wet
14
15
233.8
75.0 BOTTOM OF EXPLORATION 75.0 FT
Note: Borehole grouted upon completion to ground surface.
- e . . . : HA-B3
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.




Nov 2, 15

(2).GPJ

HA-LIB09.GLB HA-TB+CORE+WELL-07-1.GDT  M:\GINT\40616-300_TEST BORINGS-2015

H&A-TEST BORING-07-1

HAHBRicH TEST BORING REPORT Boring No.  HA-B4
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. SheetNo. 1 of 4
Contractor Bulldog Drilling, Inc. Start 17 September 2015
Finish 18 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller 1. Gates
Type HSA S - Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 304.2
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: Polymer Datum NAVD 88
Hammer Weight (Ib)|  -- 140 - gifgngaerE:: Winch Automatic H Location See Plan
. ) © Winc utomatic Hammer N 246,729
Hammer Fall (in.) - 30 PID Make & Model: N/A E 1,097,737
4 ©— o - .
13 .|8C| o €| 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
Clas|SS|8C (588 & AL 58z s
-.g_ 89|ag|E %_ T8 2 2 (Density/consistency, color, GROUP NAME, max. particle size*, Slols|5lel82El5|S
© 88 Ex|BO|B 55| 8 structure, odor, moisture, optional descriptions SIEISIZIEIEIZ D 2|5
o 8 S o 2l 2 GEOLOGIC INTERPRETATION) 2l2lel2lel=BICIE|G
- 0
i 1 s1 1.0 ML | Very loose brown to dark brown SILT with sand (ML) with frequent 15|85
2 5 3.0 interbedded seams and layers of medium to fine grained cinders and
- % slag, mps 3 mm, no odor, wet
B -BOILER SLAG-
2 | s2 130 ML | Similar to 51 5|15/80
2 15 5.0
- 1
2
® T 2 [ s3 | 50 ML | Similar to S1 10(90
1 12 7.0
- 1
2
i 1 S4 7.0 ML | Similar to S1, except no sand, wet (perched groundwater) 5195
1 15 9.0
- 1
1
[ WOH/24" s5 9.0 ML | Very loose dark brown SILT (ML), mps <1 mm, no odor, wet (outside of 100
24 | 11.0 spoon dry)
= 10,
B 2932\ ] I A N A IR A O A B
1 s6 | 11.0| 11.0 [ SM | Very loose black silty SAND (SM), mps 3 mm, no odor, wet, contains 40(50{10
1 20 | 13.0 cinders and slag particles
- % Note: Spoon completely wet, possible perched groundwater.
E7
i 1 S7 13.0 SM | Similar to S6 (natural silt found in tip of spoon) 20/70(10
1] 15 | 150
- 1
1
15 289.2 _
WOH/24" S8 15.0 15.0 | CL | Very soft brown lean CLAY (CL), trace wood particles, mps 2 mm, no 100
24 | 17.0 odor, wet
[ -ALLUVIAL DEPOSITS-
i 1 s9 | 18.0 CL | Soft brown to orange-brown lean CLAY (CL), mps < 1 mm, no odor, 5195
1 24 | 20.0 moist
B 2
2
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time Elapsed __Depth gt) to: O - Open End Rod % Siser Pipe Overburden (ft)  95.0
Time (hr.) Potom | BOUOM| yyoiec | T - Thin Wall Tube ;
of Casing| of Hole U - Undisturbed Samol Filter Sand Rock Cored (ft) -
9/17/15 13.0 - Undisturbed Sample | 57 Cuttings Samples 235
S - Split Spoon Sample L] Grout P
b %) Concrete Boring No HA-B4
XY  Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-

Low M Medlum H- quh

DryStrength' N-None L- Low M - Medium H - High V - Very High
" " ion

Note SOII |dent|f' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

5
L=<
0
I

TEST BORING REPORT

Boring No.

HA-B4

File No.  40616-300

SheetNo. 2 of 4
N . —| —= "
€|3.|22|08|eoz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & ® [} | @
‘% 8¢© %_ 8' IS %_ % & §' €D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % ol 8| g % %,
© 28| Ex | B3O |3 55| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEISD 2|5
&) 3 g o3 &) ﬁ % GEOLOGIC INTERPRETATION) I IR gEE 5
- 20
i 1 | s10] 230 CL | Similarto S9 100
1|24 | 250
| 6 202 | | ] I N N A N A N
1 24.0 | SP | Medium dense light brown poorly graded SAND (SP), mps 2 mm, well 40(60
stratified, no odor, moist
- 25
-ALLUVIAL DEPOSITS-
i 5 s11 | 28.0 SP | Medium dense light brown poorly graded SAND (SP) with frequent 15|85
6 24 | 30.0 interbedded seams and layers of dark brown silty SAND, mps 1 mm,
B 7 well stratified, no odor, moist
10
- 30
i 3 | s12 | 330 SP | Similar to S11 10|90
4 1 24 |350
B 7
8
- 35
B 266.2
7 s13 | 38.0| 38.0 | SP | Medium dense light brown poorly graded SAND (SP), mps 2 mm, no 40(60
8 20 | 40.0 odor, moist
- 13
19 -FLUVIAL DEPOSITS-
- 40
| 232 | | . _______ I N N A N A N
41.0
i 8 S14 | 43.0 SW | Medium dense light brown well graded SAND (SW), mps 3 mm, no 20/65|15
10 | 18 | 45.0 odor, wet
- 11
12
- 45
| 2%6.2 | _ | I N I A ) A N
10 | s15 | 48.0| 48.0 | SP | Medium dense light brown poorly graded SAND (SP), mps 2 mm, no 2|63(31 4
10 | 13 | 50.0 odor, wet
- 15
15
- e . . . : HA-B4
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

5
L=<
0
I

TEST BORING REPORT

Boring No.

HA-B4

File No. 40616-300
SheetNo. 3 of 4

N . —| —= "
€|3.|22|08|eoz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & ® [} | @

‘% 8¢© %_ 8' IS %_ % & §' €D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % ol 8| g % %,
© 28| Ex | B3O |3 55| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEISD 2|5
&) 3 % o3 &) ﬁ % GEOLOGIC INTERPRETATION) I IR gEE 5
- 50
| 2522 0 _ ] I N N I A N A N
7 s16 | 53.0| 53.0 [ SW | Medium dense light brown well graded SAND (SW), mps 5 mm, no 20/65|15
7 20 | 55.0 odor, wet, trace fine gravel
- 10
12
- 55
[ -FLUVIAL DEPOSITS-
| 2462 | | ] I N N I A ) A N
7 517 | 58.0| 580 | SP | Medium dense light brown poorly graded SAND (SP), mps 10 mm, no 5190| 5
10 | 18 | 60.0 odor, wet, trace coarse to fine gravel
- 10
12
- 60
i 10 | s18 | 63.0 SP | Similarto S17 60|40
10 24 | 65.0
- 16
18
- 65
| 2262 | ] I N I A ) A N
10 | s19 | 68.0| 68.0 | SW | Medium dense light brown well graded SAND (SW), mps 5 mm, no 20/60(20
10 6 70.0 odor, wet, trace fine gravel
- 12
13
70
| 2312 | ] I N I A N A N
16 | s20 | 73.0| 73.0 | SP | Dense gray-brown poorly graded SAND (SP), mps 2 mm, stratified, no 60|40
17 | 18 | 75.0 odor, wet
- 18
22
- 75
i Note: Drill action indicated possible occasional gravel layers up to 12 in.
thick from 77.0 to 81.0 ft.
- HA-B4
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

5
<
0
- -

TEST BORING REPORT

Boring No.

HA-B4

File No. 40616-300
SheetNo. 4 of 4

N . —| —= "
€|3.|22|08|eoz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & ® [} | @

‘% 8¢© %_ 8' IS %_ % & §' €D (Density/consistency, color, GROUP NAME, max. particle size*, é o é % ol 8| g % %,
© 28| Ex | B3O |3 55| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEISD 2|5
&) 3 % o3 &) ﬁ % GEOLOGIC INTERPRETATION) I IR gEE 5
- 80 .
i 11 | s21 | 83.0 SP | Medium dense gray poorly graded SAND (SP), trace coarse to fine 10|75|15
10 20 | 85.0 gravel, mps 20 mm, no odor, wet
- 9
10
-85
[ -FLUVIAL DEPOSITS-
| 22 | | ] N N A ) A
9 s22 | 880 | 88.0 | SW | Medium dense gray well graded SAND (SW), trace coarse gravel, mps 5 145/40|10
10 | 18 | 90.0 20 mm, no odor, wet
- 11
17
- 90
i 10 | s23 | 93.0 SW | Similar to S22 55|35/10
14 20 | 95.0
- 12
15
o5 209.2
95.0 BOTTOM OF EXPLORATION 95.0 FT
Note: Borehole grouted upon completion. Pushed four undisturbed
shelby tube samples in offset hole. See Test Boring Report HA-B4A for
details.
- HA-B4
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

HAHBRicH TEST BORING REPORT Boring No.  HA-B4A
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 1
Contractor Bulldog Drilling, Inc. Start 17 September 2015
Finish 18 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller 1. Gates
Type HSA S - Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 304.2
Inside Diameter (in.)| 4.25 1.375 -- Drill Mud:  Polymer Datum NAVD 88
Hammer Weight (Ib) - 140 - Casing: Spun Location See Plan
. Hoist/Hammer: Winch Automatic Hammer N 246 729
Hammer Fall (in.) - 30 " | PID Make & Model: N/A E 1,097,737
4 ©— o - .
215 .|22| o8| cos é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
Slag| 55|28 seg| & ANHERPEEE
2892 glER|s88 €N (Density/consistency, color, GROUP NAME, max. particle size*, 5 ols|S|le|d 2|55
) g—g Ex g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 g EIE % = "§ S
o 8 S o 2l 2 GEOLOGIC INTERPRETATION) 2l2lel2lel=BICIE|G
[ 0 Note: Augered to shelby tube sampling depths without collecting split-
spoon samples.
i p U1l 3.0 ML | Brown SILT (ML)
u 12 5.0
B S
H
5 P U2 5.0 ML | Dark brown SILT (ML)
u 24 7.0
B S
H
[ Pl u3| 70 No Recovery
u 0 9.0
B S
H
i p U4 9.0 No Recovery
u 0 | 110
-104 S
H
[ 45 289.2
15.0 BOTTOM OF EXPLORATION 15.0 FT
Note: Borehole grouted upon completion. See Test Boring Report HA-
B4 for additional details.
Water Level Data Sample ID Well Diagram Summary
Depth (ft) to: ; [IT] Riser Pipe
Date | Time TE_IapSﬁd Bottomp Bogto)m O - Open End Rod [ Soeen Overburden (ft) 15.0
Me (N}t Casing| of Hole| YVater | T -Thin Wall Tube Filter Sand Rock Cored (ft) -
U - Undisturbed Sample ;
9/18/15 Dr | Cuttings Samples 4U
y S - Split Spoon Sample L Grout P
L %) Concrete Boring No HA-B4A
XY  Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- quh

DryStrength' N-None L- Low M - Medium H - High V - Very High
" " ion

Note SOII |dent|f' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

HAHBRicH TEST BORING REPORT Boring No.  hHA-BS
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor Bulldog Drilling, Inc. Start 15 September 2015
Finish 15 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller 1. Gates
Type HSA S - Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 316.1
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: Polymer Datum NAVD 88
Hammer Weight (Ib)|  -- 140 - gifgngaerE:: Winch Automatic H Location See Plan
) i © Winc utomatic Hammer N 246,385
Hammer Fall (in.) - 30 PID Make & Model: N/A E 1,096,345
4 ©— o - .
13 ./8C| o €| 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
Clas|SS|8C (588 & AL 58z s
-.g_ 89|ag|E %_ T8 2 2 (Density/consistency, color, GROUP NAME, max. particle size*, Slols|5lel82El5|S
) g— S| Ex g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 g EIE % = "§ S
o 8 S o 2l 2 GEOLOGIC INTERPRETATION) 2l2lel2lel=BICIE|G
- 0
i 5 s1 1.0 ML | Medium dense black SILT with sand (ML), mps 2 mm, no odor, dry 25|75
7 20 3.0
B 7 -FLY ASH-
9
i 4 S2 3.0 ML | Similar to S1, except loose 25|75
4 24 5.0
B 5
4
5 2 S3 5.0 ML | Similar to S1, except very loose 10|30|60
2 20 7.0
- 2
2
i 2 S4 7.0 ML | Very loose brown to dark brown SILT (ML) interbedded with seams of 10{90
1 18 9.0 fine sand, mps 1 mm, no odor, moist, trace organic fibers (wet at tip of
- 2 spoon)
2
i 1 S5 9.0 ML | Similar to S4, except wet to moist 10{90
1 18 | 11.0
-104 2
2
i 1 S6 | 11.0 ML | Similar to S4, except with frequent interbedded seams of medium to 20(80
1 18 | 13.0 fine sand, mps 2 mm, wet
B 1
1
i 1 s7 | 13.0 ML | Similar to S4 10|90
1 20 | 15.0
- 1
1
15 Twon| s8 | 15.0 ML | Similar to 54 10/90
1 24 | 17.0 Note: Sample moist to wet throughout entire sample. May be perched
- % groundwater.
B 291 ] I A S U A N A B
WOH| S9 | 17.0| 17.0 | ML | Similar to S4, except with interbedded layers of coarse to fine sand 15/25/60
1 16 | 19.0 (boiler slag particles), mps 2 mm
- 2
1 -FLY ASH/BOILER SLAG-
i 4 S10 | 19.0 ML | Similar to S4, except moist to wet 1090
1 18 | 21.0
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time Elapsed __Depth gt) to: O - Open End Rod % Siser Pipe Overburden (ft)  50.0
Time (hr.) Potom | BOUOM| yyoiec | T - Thin Wall Tube ;
of Casing| of Hole U - Undisturbed Samol Filter Sand Rock Cored (ft) -
9/15/15 43.0 - Undisturbed Sample | 57 Cuttings Samples 195
S - Split Spoon Sample L] Grout P
e %] Concrete Boring No HA-B5
XY  Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- quh

DryStrength' N-None L- Low M - Medium H - High V - Very High
" " ion

Note SOII |dent|f' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

Boring No. HA-B5
ICH TEST BORING REPORT File No.  40616-300
SheetNo. 2 of 2
@ T =] = -
€|3.|22|08|eoz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~|oE =l aT og| S o o | @
'*E_ 8¢© %_8' IS %_ % (Cu§ N (Density/consistency, color, GROUP NAME, max. particle size*, 2l ol g 2]o]8]8 g %‘ g
|28 EX|HO|BSS a3 structure, odor, moisture, optional descriptions SIEISIZ|EIEISD 3|5
a g |Bes Q gl 2 GEOLOGIC INTERPRETATION) 2lel=2lelx528 &
20—
1
2 S11 | 21.0 ML | Very loose brown to dark brown SILT (ML) with frequent interbedded 5195
3 18 | 23.0 layers of black coarse to fine grained cinders and slag particles, mps 3
% mm, no odor, wet
L -FLY ASH/BOILER SLAG-
1| s12] 230 ML | Similar to 511 595
1 18 | 25.0
2
3
1 | S13 | 25.0 ML | Similar to S11 5 |95
2 | 18 | 270
1
1
1 s14 | 27.0 ML | Similarto S11 51|95
1 24 | 29.0
1
1
WOH| S15 | 29.0 ML | Similar to S11 5|95
WOH| 24 | 310
1
1
284.1
32.0
2 S16 | 33.0 CH | Medium stiff gray fat CLAY with fine sand in frequent partings (CH), mps 5/95|S|M|M|H
4 24 | 350 1 mm, no odor, moist
4
7
-ALLUVIAL DEPOSITS-
3 S17 | 38.0 CH | Similar to S16 5|95/ S M|M|H
4 24 | 40.0 Note: Medium to fine sand found in tip of spoon.
4
7
276.1
40.0
7
14 | s18 | 43.0 SP | Dense light brown poorly graded SAND (SP), mps 3 mm, no odor, wet 80(20
20 | 20 | 450
18
16
-FLUVIAL DEPOSITS-
15 | S19 | 48.0 SP | Similarto S18 80120
12115 | 500
14
26
- e . . . : HA-B5
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

H Boring No. HA-B5
ICH TEST BORING REPORT File No. 40616-300
SheetNo. 3 of 2
D . —] —= "
€|3.|22|08|eoz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & ® [} | @
‘% 8¢© %_ 8' IS %_ % & § €D (Density/consistency, color, GROUP NAME, max. particle size*, é o é % ol 8| g % %,
© 28| Ex | B3O |3 55| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEISD 2|5
&) 3 % o3 &) ﬁ % GEOLOGIC INTERPRETATION) I IR gEE 5
0 266.1
50.0 BOTTOM OF EXPLORATION 50.0 FT
Note: Borehole grouted to 65 ft upon completion. Pushed three shelby
tube samples in offset hole at depths of 10.0 to 12.0 ft, 20.0 to 22.0 ft,
and 27.0 to 29.0 ft. See Test Boring Report HA-B5A for details.
- e . . . : HA-B5
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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HAHBRicH TEST BORING REPORT Boring No. HA-B3A
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor Bulldog Drilling, Inc. Start 16 September 2015
Finish 16 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller 1. Gates
Type HSA s - | Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
- . Bit Type:  Cutting Head Elevaton  316.1
Inside Diameter (in.)| 4.25 1.375 -- Drill Mud: Polymer Datum NAVD 88
Hammer Weight (Ib)]  -- 140 - Casing: Spun Location See Plan
. Hoist/Hammer: Winch Automatic Hammer N 246385
Hammer Fall (in.) - 30 " | PID Make & Model: N/A E 1,096,345
4 . o - .
|3 .82 o €l 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
Clas|SS|8C (588 & AL 58z s
-.g_ 89|ag|E %_ s %8 2 (Density/consistency, color, GROUP NAME, max. particle size*, Slols|5lel82El5|S
©|28EX|J O 55| 8 structure, odor, moisture, optional descriptions SIEISIZIEIEIS 2B 5
)] 8 S a &l 2 GEOLOGIC INTERPRETATION) 2lelelxle 25IRE &
[ 0 Note: Augered to shelby tube sampling depths without collecting split-
spoon samples.
= 5 -
0T Tt 10.0 ML | Brown to dark brown SILT (ML)
U | 24 | 120
B S
H
,15,
- 20
Water Level Data Sample ID Well Diagram Summary
Depth (ft) to: [[T]  RiserPipe
Date | Time TE_IapSﬁd Bottomp Bogto)m O - Open End Rod [ Soeen Overburden (ft) 29.0
ime (Ar-)ot Casing| of Hole| Water L-thg'vtvaltlj:bse | Fiter Sand Rock Cored (ft) -
9/16/15 25.0 - Undisturbed Sample | 57 Cuttings Samples 3U
/16/ S - Split Spoon Sample Grout P
%] Concrete Boring No. HA-B5A
XY  Bentonite Seal 9
Field Tests: Dilatancy: R - Rapid S-Slow N -None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqhness L-

Low M Medlum H- H|qh DryStrength' N-None L- Low M - Medium H - High V - Very High
" - " ion

Note SOII |dent|f' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

HﬁtEﬁlCH TEST BORING REPORT

Boring No.

HA-B5A

File No. 40616-300
SheetNo. 2 of 2

D . —] —= "
€|3.|22|08|eoz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & ® [} | @

;E_ 5 %_ 8‘ S %_ % S §' n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0|82 g % %3
© 28| Ex | B3O |3 55| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEISD 2|5
&) 3 % o3 &) ﬁ % GEOLOGIC INTERPRETATION) I IR gEE 5
20 p U2 | 200 ML | Brown to dark brown SILT (ML)
U 24 | 22.0
B S
H
7
- 25&*
i P u3 | 27.0 ML | Brown to dark brown SILT (ML)
u 8 29.0 Poor recovery due to the presence of cinders and boiler slag.
B S
H
B 287.1
29.0 BOTTOM OF EXPLORATION 29.0 FT
Note: Borehole grouted upon completion. See Test Boring Report HA-
B5 for additional details.
- HA-B5A
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. 5
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H&A-TEST BORING-07-1

HAHBRicH TEST BORING REPORT Boring No.  HA-B6
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 3
Contractor Bulldog Drilling, Inc. Start 16 September 2015
Finish 17 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller 1. Gates
Type HSA - | Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 307.4
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: Polymer Datum NAVD 88
Hammer Weight (Ib)|  -- 140 - gifgngaerE:: Winch Automatic H Location See Plan
. ) © Winc utomatic Hammer N 245,683
Hammer Fall (in) | - 30 PID Make & Model: N/A E 1,098,769
4 ©— o - .
AEREEPE €l 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
Clas|SS|8C (588 & AL 58z s
-.g_ 89|ag|E %_ T8 2 2 (Density/consistency, color, GROUP NAME, max. particle size*, Slols|5lel82El5|S
o |28 E So|a6S a structure, odor, moisture, optional descriptions SIEISIZIEIEIZ D "é S
] (/“3 8 o3 e ﬁ %) GEOLOGIC INTERPRETATION) N g g a 5
0 SAND/GRAVEL ROADWAY-
B 306.4
6 s1 1.0 1.0 | CL | Stiff light brown lean CLAY (CL), mps 1 mm, no odor, dry 10/90
6 24 3.0
B 9 -FILL-
13
i 5 S2 3.0 CL | Stiff gray lean CLAY (CL) interbedded with layers of brown SILT with 10/90
4 24 | 50 sand (ML), mps 1 mm, no odor, dry
B 6
7
5 3 S3 5.0 CL | Medium stiff gray lean CLAY with sand (CL), mps < 1 mm, no structure, 15|85
3 24 7.0 no odor, dry
B 5
8
i 3 S4 7.0 CL | Medium stiff gray lean CLAY with sand (CL), mps <1 mm, no structure, 6 |94
3 24 9.0 no odor, dry
B 6
8
i 3 S5 9.0 CL | Stiff light brown lean CLAY with sand (CL), mps 1 mm, no odor, dry 15|85
6 24 | 11.0
-10- 6
8
B 296.4
3 s6 | 11.0| 11.0 | CL | Stiff gray lean CLAY (CL), mps <1 mm, stratified, no odor, dry 100
4 24 | 13,0
B g -ALLUVIAL DEPOSITS-
i 6 s7 | 13.0 CL | Stiff gray lean CLAY (CL) with sand and fine sand in frequent partings 3197
7 1 24 | 150
B 6
9
15 4 s8 | 15.0 CL | Similar to S7, trace organic fibers 5 (95
5 24 | 17.0
B 9
9
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time Elapsed| _Depth (f)to 0 - Open End Rod o SeerPee | Overburden (1) 75.0
Time (hr.) Potom | BOUOM| yyoiec | T - Thin Wall Tube ;
of Casing| of Hole U - Undisturbed Samol Filter Sand Rock Cored (ft) -
9/16/15 40.0 - Undisturbed Sample | 57 Cuttings Samples 205
S - Split Spoon Sample L] Grout P
[ %] Concrete Boring No HA-B6
Y  Bentonite Seal 9
Field Tests: Dilatancy: R - Rapid S-Slow N -None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqhness L-Low M Medlum H- quh

DryStrength' N-None L- Low M - Medium H - High V - Very High
" ion

Note SOII |dent|f' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

Boring No. HA-B6
ICH TEST BORING REPORT File No.  40616-300
SheetNo. 2 of 3
N . —| —= "
€|3.|22|08|eoz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & ® [} | @
;E_ 5 %_ 8‘ S %_ % S §' n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0|82 g % %u
© 28| Ex | B3O |3 55| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEISD 2|5
&) 3 g o3 &) ﬁ % GEOLOGIC INTERPRETATION) I IR gEE 5
20 10 S9 20.0 CL | Medium stiff gray lean CLAY (CL) with frequent interbedded layers of 60|40
10 24 | 220 fine sand (SM), mps 1 mm, no odor, moist
12
15
-ALLUVIAL DEPOSITS-
3 S10 | 25.0 CL | Medium stiff brown lean CLAY (CL) with interbedded layers and seams 5195
3 24 | 27.0 of silty sand, mps 1 mm, no odor, moist
4
4
Note: Switched to mud rotary at 20.0 ft.
2 s11 | 28.0 CL | Very soft yellow-brown to brown lean CLAY (CL), mps < 1 mm, no odor, 100
1 24 | 30.0 moist
1
2
2764 | | __________ ] R N N O ) A I
31.0
4 s12 | 33.0 SP | Loose light brown poorly graded SAND (SP) with occasional layers of 20|80
4 18 | 35.0 silt, mps 2 mm, well stratified, no odor, dry
5
10
270.4
37.0
7 s13 | 38.0 SP | Medium dense light brown poorly graded SAND (SP), mps 2 mm, 60|40
9 20 | 40.0 stratified, no odor
% Note: Wet at tip of spoon.
7
-FLUVIAL DEPOSITS-
9 | s14 | 43.0 SP | Similarto S13 90(10
11 | 16 | 450
15
19
8 | s15 | 48.0 SP | Similarto S13 90(10
11 18 | 50.0
12
14
- HA-B
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. 6
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H&A-TEST BORING-07-1

Boring No. HA-B6
ICH TEST BORING REPORT File No. 40616-300
SheetNo. 3 of 3
N . —~| —= .
€|3.|22|08|eoz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE = a= D= s ) ) | @
‘% 8¢© %_8' IS %_ % & §' €D (Density/consistency, color, GROUP NAME, max. particle size*, é o é % 0| 8|2 g % %,
© 28| Ex| O |BSS a structure, odor, moisture, optional descriptions SIEISIZ|EIEISD AR
o 3 805 a] ﬁ % GEOLOGIC INTERPRETATION) 2lelelelel=lBllla 5
0
13 | s16 | 53.0 SP | Similar to S13 80(20
13 18 | 55.0
13
16
-FLUVIAL DEPOSITS-
2494 | S T O N A A A A
9 s17 | 58.0| 58.0 [ SW | Medium dense light brown well graded SAND (SW), trace fine gravel, 20/60(20
9 18 | 60.0 mps 5 mm, no odor, wet
15
17
10 | s18 | 63.0 SW | Similar to S17, except trace shell fragments, stratified 25/60(15
11 18 | 65.0
13
15
10 | S19 | 68.0 SW | Similar to S17, well stratified 25/55(20
1 1 12 | 70.0
8
11
10 | s20 | 73.0 SW | Similar to S17, except trace coarse to fine gravel, mps 20 mm 35/55(10
10 | 15 | 75.0
15
13
232.4
75.0 BOTTOM OF EXPLORATION 75.0 FT
Note: Borehole grouted upon completion.
L . . . . : HA-B6
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.
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H&A-TEST BORING-07-1

HAHBRicH TEST BORING REPORT Boring No.  hA-B7
Project Slag Dewatering Pond and Unlined Pond, New Madrid Power Plant, Marston, Missouri | File No. 40616-300
Client Associated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor Bulldog Drilling, Inc. Start 22 September 2015
Finish 22 September 2015
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller 1. Gates
Type HSA - | Rig Make & Model: CME 55 L6 H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation 302.9
Inside Diameter (in.)| 4.25 1.375 -- Drill Mud:  Polymer Datum NAVD 88
Hammer Weight (Ib)|  -- 140 - gifgngaerE:: Winch Automatic H Location See Plan
. ) © Winc utomatic Hammer N 249,818
Hammer Fall (in.) - 30 PID Make & Model: N/A E 1,096,497
4 ©— o - .
13 .|8C| o €| 8 VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel] Sand Field Test
Clas|SS|8C (588 & AL 58z s
-.g_ 89|ag|E %_ T8 2 2 (Density/consistency, color, GROUP NAME, max. particle size*, Slols|5lel82El5|S
) g— S| Ex g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 g EIE % = "§ S
o 8 S o 2l 2 GEOLOGIC INTERPRETATION) 2l2lel2lel=BICIE|G
- 0
i 12 s1 1.0 SM | Medium dense black silty SAND (SM), mps 2.0 mm, no odor, dry, 30/50(20
12 15 3.0 contains cinders and slag particles
B 7
4 3004 | _ | CEIl L - I A N A N IO A N A B
2 O oo LAY (G ra0s cidors v o, s 4 i 7 o 19
- iff gray lean , trace cinders and slag, mps 4 mm, no odor, dry
g g% 3.0 c Stiff gray lean CLAY (CL) intermixed with cinder and slag fragments to >|>]10)20/60
| 5 5.0 particles, mps 15 mm, no odor, dry
5
513 S3 5.0 CL | Similar to S2, mps 5 mm 5/5|5/|85
4 20 7.0
- 7
8
i 3 sS4 7.0 CL | Similarto S2 10| 5|5 (80
4 24 9.0
B 6
7
i 2 S5 9.0 CL | Similar to S2, except medium stiff, trace cinders and slag particles, mps 100 H
4 20 | 11.0 3mm
10 4
6
B 219 _ 1 ] I A N A N A A O A B
3 S6 11.0 | 11.0 | CH | Medium stiff gray-brown fat CLAY with sand (CH), no odor, dry 13(87 H
4 1 24 | 130
B 7
8
i 2 S7 13.0 CH | Similar to S6, except gray to gray-brown, no cinders and slag 100Q H
4 1 24 | 150
B 6
6
15 2 s8 | 15.0 CH | Similar to S6, except medium stiff 100 H
3 |24 |170
B 3
3
i 1 s9 | 17.0 CH | Similar to S6, except moist, soft 100
1|24 | 190
- 2
3
| 283.9
1 s10 | 19.0| 19.0 | CL | Very soft lean CLAY (CL), mps < 1 mm, no odor, wet 10(90
1|24 | 210
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@psed . nDePtr“a gt) to: O - Open End Rod L1 g;f:;:'pe Overburden (ft) 27.0
Time (hr.) Potom | BOUOM| yyoiec | T - Thin Wall Tube [E] ;
of Casing| of Hole U - Undisturbed Samol Filter Sand Rock Cored (ft) -
9/22/15 Dr - Undisturbed Sample | 57 Cuttings Samples 125
y S - Split Spoon Sample L Grout P
e %] Concrete Boring No HA-B7
XY  Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- quh

DryStrength' N-None L- Low M - Medium H - High V - Very High
" " ion

Note SOII |dent|f' catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

5
<
0
- -

TEST BORING REPORT

Boring No.

HA-B7

File No.  40616-300

SheetNo. 2 of 2
D . —| —= "
€|3.|22|08|eoz]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a= ox| & ® [} | @
‘% 8¢© %_ 8' IS %_ % & §' €D (Density/consistency, color, GROUP NAME, max. particle size*, é o é % ol 8| g % %,
© 28| Ex | B3O |3 55| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEISD 2|5
&) 3 % o3 &) ﬁ % GEOLOGIC INTERPRETATION) I IR gEE 5
201
1
i 219 | ] N O A I O O
WOH| s11 | 21.0| 21.0 | SM | Loose brown silty SAND (SM), mps 1 mm, well stratified, no odor, dry 60|40
2 | 24 | 230
B 3
3
[ -ALLUVIAL DEPOSITS-
25 2 s12 | 25.0 SM | Similar to S11, except with frequent seams of silt and fine sand, well 60|40
3 24 | 27.0 stratified, moist
B 6
7
B 275.9
27.0 BOTTOM OF EXPLORATION 27.0 FT
Note: Borehole grouted upon completion.
- I . . . : HA-B7
Note: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No.




APPENDIX B

CPT Sounding Logs and Related Information



L ——— JobNo: 15-53087 Sounding: CPT15-HAC1

CONETEC | Haley & Aldrich Date: 09:17:15 17:40 Cone: 419:T1500F15U500

] Site: AECI-New Madrid
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
0 200 400 0 2 4 0

2 4 6 0 100 200 0 6 12
I L

0 L L L ] L L L L ] L o b by L L L1y
SarTayoTT
E g - GravellySand
T T 1 Sand
] i | GravellySand
Sand
10 — — —| Sandysit

L
1 - SiltyClay
i 4 ClayeysSilt
] | silt
] | ClayeysSilt
Silty Clay
] | Shyeysit
i ] ClayeySi
Sandy Sit
1 1 | Sandysilt
b 1 1 SiltySand/Sand
i e | Silt
Sand
— — —| SiltySand/Sand
i i | Sand
i i | GravellySand
e g 4 Sand
= = = GravellySand
1 1 1 GravellySand
i 4 | Sand
Sand

TargetDepth | “TargetDepth

20

w
o

N
o

TargetDepth TargetDepth

Depth (feet)
o] ~ D [6)]
o o o o

[(e]
o

100

Max Depth: 15.250 m / 50.03 ft File: 15-53087_CP01.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4044206m E: 270757m

Avgint: 0.100 m
g Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




L ——— JobNo: 15-53087 Sounding: CPT15-HAC2

CONETEC Ha/ey & Aldrich Date: 09:17:15 14:41 Cone: 419:T1500F 15U500
I Site: AECI-New Madrid

qt (tsf) fs (tsf) Rf (%) u (ft) SBT

0 200 400 0 2 4 2 4 6 0 100 200 0 6 12
L L | ‘ N PR R N I R [ty Lo

o

SarTay ot
| Sitydr

Clayey Silt
4 ClayeySilt
1 ClayeysSilt
- SiltyClay
& eysit
ayey Si
Silt)}IIC){ay
1 ClayeysSilt

| sittycla
Silty Glay

Clay
- SiltyClay
i | SiltyClay
Silt
— — —| SandySilt
an
T 7 SiltySand/Sand
Sandy Silt
Sand
1 Sand
1 -1 Sand
— — —| GravellySand

| Sand
Gravelly Sand

: Sand
| GravellySand
Gravelly Sand

50

TargetDepth TargetDepth TargetDepth | STargetDepth

Depth (feet)
@ ~ (@]
o o o

[(e]
o

100

Max Depth: 15.250 m / 50.03 ft File: 15-53087_CP02.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4044000m E: 270758m

Avgint: 0.100 m
g Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




|
CONETEC

Haley & Aldrich

Job No: 15-53087
Date: 09:17:15 15:59
Site: AECI-New Madrid

Sounding: CPT15-HAC3
Cone: 419:T1500F15U500

qt (tsf)

Depth (feet)

TargetDepth

100

Max Depth: 29.000 m / 95.14 ft
DepthInc: 0.050 m/ 0.164 ft

Avglint: 0.100 m

Rf (%)

4 0 2 4
TR EREE R P i L | N P

u (ft) SBT
6 0 100 200 0 6 12

TargetDepth

Ll

SETTSTIVET TTES

Organic Soil

Clay
Clayey Silt

Clay

Silty Clay
ay .

Sandy Silt

Silt

Silty Sand/Sand
Silty Sand/Sand
SanngiIt

Silty Sand/Sand
Silty Sand/Sand

Sand

Gravelly Sand
Sand

Silty Sand/Sand
Sand

Sand
Gravelly Sand

Sand
Gravelly Sand

Sand

Gravelly Sand

Sand
Gravelly Sand
Sand

Gravelly Sand

Sand
Sand

Gravelly Sand

TargetDepth

Hydrostatic Line O Ueq

Target Depth

File: 15-53087_CP03.COR

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4044097m E: 270832m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



I JobNo: 15-53087 Sounding: CPT15-HAC4

CONETEC Ha/ey & Aldrich Date: 09:17:15 13:17 Cone: 419:T1500F 15U500

] Site: AECI-New Madrid
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
0 200 400 0 2 4 0 100 200 0 6 12
: : : : : : I : : I 1 I 1 I L I — bdﬂuyolll
| : \ I : Clayd{SIIt
; ; ; 1 oy
i ] ] 1 1 sit
] ] ] ] | Syt
Sand
] ] ] T— —1 Silt
i 4 i ] 4 Sand
i i i ] | SiltySand/Sand
i i ] g 4 Sand
i 4 i ] 4 GravellySand
— — ] _ _| Sand
Gravelly Sand
: : : : : Sand
1 1 ] — ] | GravellySand
] ] ] ] | sana
- - - - = GravellySand
:6\ : : : : : Sand
QL i i , , ,
=1 507 TargetDepth | TargetDepth | TargetDepth | TargetDepth ] i
a ] ] ] ]
60 ] ] ] ] ]
20 ] ] ] ] ]
80 ] ] ] ] ]
9] ] ] ] ] ]
100 | |
Max Depth: 15.250 m / 50.03 ft File: 15-53087_CP04.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4044000m E: 270732m

Avgint: 0.100 m
g Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



I JobNo: 15-53087 Sounding: CPT15-HAC5

CONETEC | Haley & Aldrich Date: 09:15:15 17:52 Cone: 419:T1500F15U500
| Site: AECI-New Madrid

qt (tsf) fs (tsf) Rf (%) u (ft) SBT
0 200 400 0 2 4 2 4 6 0 100 200 0 6 12

o

OI L L L ] L L L L ] L ce b by P IR I | I |
STy SarTarSaTTeT
Gravelly Sand

] 7 ClayeySilt

7 Clayeysilt

i 4 Clay

— —_] SiltyClay

10

| Clay

1 crayeysit
Clayey Silt

20

Clay

| sityciay
SiltyCla

| ok
aye I

st

E 4 SandysSilt
— Sand¥SiIt

w
o

7 SiltySand/Sand

| sand
= = — Sand

N
o

—— B - GravellySand

1 Sand
—| Sand

4 Sand

Depth (feet)
(6]
o

1 GravellySand

D
o

— — —1 Sand
i i | GravellySand
Gravelly Sand

Sand
-1 GravellySand

Sand

~
o

Gravelly Sand
1 Sand

TargetDepth TargetDepth TargetDepth 1 TargetDepth

o]
o

[(e]
o

100

Max Depth: 22.900 m/ 75.13 ft File: 15-53087_CP05.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4043453m E: 270755m

Avgint: 0.100 m
g Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




I JobNo: 15-53087 Sounding: CPT15-HAC6

CONETEC | Haley & Aldrich Date: 09:16:15 10:26 Cone: 419:T1500F15U500

] Site: AECI-New Madrid
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
0 200 400 0 2 4 0 2 4 6 0 100 200 0 6 12
om0 ‘ | ‘ T T N A P R [ [ S
i i i | SandySilt
i i 4 Silt
| | | Sirvst
10 i | | | _| SiltyClay
: : 4 Clay
: : S
20 ] t t 7] ] gla)),éeysyilt
i i i i Sgrr:dySiIt
i a a | SiltySand/Sand
| | | Sand
30 - - — ] — ] = (SBarQSeIIy Sand
1 1 1 1 Sand
: : : : Gravelly Sand
i i i Sand
40 — — — — :
— : : : ] Gravelly Sand
© i i ,
QL i i , ,
Z 50 _ _| Sand
= i TargetDepth | TargetDepth | TargetDepth | FargetDepth
a ] ] ] ]
60- ] ] ] ] ]
70 ] ] ] ] ]
80 ] ] ] ] ]
90- ] ] ] ] ]
100 | |
Max Depth: 15.250 m / 50.03 ft File: 15-53087_CP06.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4043392m E: 270698m

Avgint: 0.100 m
g Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



|
CONETEC

Haley & Aldrich

Job No: 15-53087
Date: 09:15:15 14:36
Site: AECI-New Madrid

Sounding: SCPT15-HAC7
Cone: 419:T1500F15U500

qt (tsf)

200
|

400 0

Rf (%)

4 0 2 4

6

u (ft) SBT

0 100 200 0 6 12
. N

TargetDepth

]
0

0

10

z ]
2 ]
< ]
"6_ i
[0] i
a ]
80

20
100

Max Depth: 29.000 m / 95.14 ft

TargetDepth

TargetDepth

DepthInc: 0.050 m/ 0.164 ft
Avglint: 0.100 m

Hydrostatic Line O Ueq

CrayeyonT
Clayey Silt
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Clay
Sandy Silt
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Sensitive Fines
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Silty Sand/Sand
Sandy Silt
Clayey Silt
Clayey Silt
Cla§e¥8ilt
Clayey Silt
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Sand

Silty Sand/Sand
Sand

Gravelly Sand

Sand
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Sand

Gravelly Sand
Sand

Gravelly Sand
Gravelly Sand
Gravelly Sand

Sand

Gravelly Sand

Gravelly Sand
Sand

Sand

Gravelly Sand
Sand

Gravelly Sand

Sand
Gravelly Sand

Target Depth

File: 15-53087_SP07.COR

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4043266m E: 271126m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



I JobNo: 15-53087 Sounding: SCPT15-HACS

CONETEC | Haley & Aldrich Date: 09:16:15 12:39 Cone: 419:T1500F 15U500

Site: AECI-New Madrid

qt (tsf) fs (tsf) Rf (%) u (ft) SBT

400 0 2 4 2 4 6 0 100 200 0 6 12
‘ | ‘ N TR R o e |
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] —| Silt
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i i
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Depth (feet)
@ ~ (@] (@)
o o o o
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|

[(e]
o

100

Max Depth: 15.250 m / 50.03 ft File: 15-53087_SP08.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4043175m E: 270700m

Avgint: 0.100 m
g Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




I JobNo: 15-53087 Sounding: CPT15-HAC9

CONETEC Ha/ey & Aldrich Date: 09:17:15 11:57 Cone: 419:T1500F15U500
| Site: AECI-New Madrid

qt (tsf) fs (tsf) Rf (%) u (ft) SBT

0 200 400 0 2 4 0 2 4 6 0 100 200 O 12
0 | | N PR R . N L
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Depth (feet)
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D
o

Gravelly Sand

70 garg\(}ellySand
Sand
Sand
TargetDepth TargetDepth TargetDepth TargetDepth
80
90
100
Max Depth: 22.900 m/ 75.13 ft File: 15-53087_CP09.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4042932m E: 271425m

Avgint: 0.100 m
g Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



L ——— JobNo: 15-53087 Sounding: CPT15-HAC10

CONETEC | Haley & Aldrich Date: 09:17:15 17:40 Cone: 419:T1500F15U500
I Site: AECI-New Madrid

qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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100

Max Depth: 15.400 m/50.52 ft File: 15-53087_CP10.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4044217m E: 270784m

Avgint: 0.100 m
g Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




Normalized Cone Penetration Test Plots

CONETEC
———)



I JobNo: 15-53087 Sounding: CPT15-HAC3

CONETEC | Haley & Aldrich Date: 09:17:15 15:59 Cone: 419:T1500F15U500
| Site: AECI-New Madrid

Norm: Qt fs (tsf) Norm: Fr (%) u (ft) SBTn

0 125 250 0 2 4 0 2 4 6 0 100 200 0 3 6 9
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Depth (feet)
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TargetDepth TargetDepth TargetDepth 1 Target Depth

Max Depth: 29.000 m / 95.14 ft File: 15-53087_CP03.COR SBT: Robertson, 1990
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4044097m E: 270832m

Avgint: 0.100 m
g Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.




I JobNo: 15-53087 Sounding: CPT15-HAC5

CONETEC | Haley & Aldrich Date: 09:15:15 17:52 Cone: 419:T1500F15U500

] Site: AECI-New Madrid
Norm: Qt fs (tsf) Norm: Fr (%) u (ft) SBTn
0 125 250 0 2 4 0 2 4 6 0 100 200 0 3 6 9
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Max Depth: 22.900 m / 75.13 ft File: 15-53087_CP05.COR SBT: Robertson, 1990
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4043453m E: 270755m

Avgint: 0.100 m
g Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



CONETEC | Haley & Aldrich

Job No: 15-53087
Date: 09:15:15 14:36
Site: AECI-New Madrid

Sounding: SCPT15-HAC7
Cone: 419:T1500F15U500

Norm: Qt
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Target Depth

File: 15-53087_SP07.COR

SBT: Robertson, 1990
Coords: UTM Zone 16 N: 4043266m E: 271126m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



I JobNo: 15-53087 Sounding: CPT15-HAC9

CONETEC Ha/ey & Aldrich Date: 09:17:15 11:57 Cone: 419:T1500F15U500
| Site: AECI-New Madrid

Norm: Qt fs (tsf) Norm: Fr (%) u (ft) SBTn
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The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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Job No: 15-53087
M Client: Haley & Aldrich
Project: AECI - New Madrid
Sounding ID: SCPT15-HAC7
Date: 15-Sep-2015
Seismic Source: Beam
Source Offset (ft): 1.50
Source Depth (ft): 0.00
Geophone Offset (ft): 0.66
SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs
Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)
1.15 0.49 1.58
3.12 2.46 2.88 1.30 2.29 570
6.40 5.74 5.93 3.05 11.46 266
9.68 9.02 9.15 3.21 6.25 514
12.96 12.30 12.39 3.25 7.95 408
16.24 15.58 15.66 3.26 8.84 369
19.52 18.86 18.92 3.27 6.97 469
22.80 22.15 22.20 3.27 6.67 490
26.08 25.43 25.47 3.27 5.37 610
29.36 28.71 28.75 3.28 431 760
32.64 31.99 32.02 3.28 4.21 778
35.92 35.27 35.30 3.28 4.11 797
39.21 38.55 38.58 3.28 4.19 782
42.49 41.83 41.86 3.28 3.90 841
45.77 45.11 45.14 3.28 4.59 714
49.05 48.39 48.42 3.28 3.90 841
52.33 51.67 51.69 3.28 4.19 782
55.61 54.95 54.97 3.28 4.48 731
58.89 58.23 58.25 3.28 4.35 754
62.17 61.52 61.53 3.28 4.38 749
65.45 64.80 64.81 3.28 4.29 765
68.73 68.08 68.09 3.28 4.37 750
72.01 71.36 71.37 3.28 434 755
75.30 74.64 74.65 3.28 3.46 947
78.58 77.92 77.93 3.28 3.78 867
81.86 81.20 81.21 3.28 3.78 867
85.14 84.48 84.49 3.28 3.57 918
88.42 87.76 87.78 3.28 3.65 898
91.70 91.04 91.06 3.28 4.02 815
95.14 94.49 94.50 3.44 3.81 904
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Job No: 15-53087
M Client: Haley & Aldrich
Project: AECI - New Madrid
Sounding ID: SCPT15-HAC8
Date: 16-Sep-2015
Seismic Source: Beam
Source Offset (ft): 1.50
Source Depth (ft): 0.00
Geophone Offset (ft): 0.66
SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs
Tip Geophone Ray Ray Path Travel Time Interval
Depth Depth Path Difference Interval Velocity
(ft) (ft) (ft) (ft) (ms) (ft/s)
1.15 0.49 1.58
2.95 2.30 2.74 1.16 0.89 1306
6.23 5.58 5.78 3.03 6.56 462
9.51 8.86 8.98 3.21 5.51 582
12.80 12.14 12.23 3.25 4.94 657
16.08 15.42 15.49 3.26 5.83 559
19.36 18.70 18.76 3.27 5.23 625
22.64 21.98 22.03 3.27 5.71 573
25.92 25.26 25.31 3.27 5.27 622
29.20 28.54 28.58 3.28 5.43 603
32.48 31.82 31.86 3.28 5.83 562
35.76 35.10 35.14 3.28 5.43 604
39.04 38.39 38.41 3.28 5.43 604
42.32 41.67 41.69 3.28 5.27 622
45.60 44.95 44.97 3.28 5.11 642
48.88 48.23 48.25 3.28 4.62 710
50.03 49.38 49.40 1.15 0.97 1181
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CONETEC Job No: 15-53087
— Client: Haley & Aldrich

Project: AECI - New Madrid, Marston, MO

Start Date: 15-Sep-2015

End Date: 17-Sep-2015

CPTu PORE PRESSURE DISSIPATION SUMMARY
. Test I?sjtirhated Calculat.ed Estimatfed
Sounding ID File Name Cone érea Duration Depth Equilibrium Pore Phreatic Phreatic
(em?) (s) (ft) Pressure U, Surface Surface
(ft) (ft) (ft)
CPT15-HAC1 15-53087_CPO1 15 605 50.03 8.97 41.07
CPT15-HAC2 15-53087_CP02 15 700 50.03 1.92 48.12
CPT15-HAC3 15-53087_CP03 15 600 95.14 53.33 41.81
CPT15-HAC4 15-53087_CP04 15 600 50.03 15.06 34.97
CPT15-HACS 15-53087_CP05 15 1000 75.13 31.73 43.40
CPT15-HAC6 15-53087_CP06 15 300 50.03 19.92 30.11
SCPT15-HAC7 15-53087_SP07 15 300 1.15
SCPT15-HAC7 15-53087_SP07 15 300 3.12
SCPT15-HAC7 15-53087_SP07 15 190 6.40 2.59 3.81
SCPT15-HAC7 15-53087_SP07 15 600 95.14 53.33 41.81
SCPT15-HAC8 15-53087_SP08 15 200 1.15
SCPT15-HAC8 15-53087_SP08 15 150 2.95
SCPT15-HAC8 15-53087_SP08 15 150 6.23
SCPT15-HAC8 15-53087_SP08 15 150 9.51 0.34 9.17
SCPT15-HAC8 15-53087_SP08 15 400 12.80
SCPT15-HAC8 15-53087_SP08 15 600 16.08
SCPT15-HAC8 15-53087_SP08 15 1700 19.36
SCPT15-HAC8 15-53087_SP08 15 600 22.64
SCPT15-HAC8 15-53087_SP08 15 400 25.92
SCPT15-HAC8 15-53087_SP08 15 600 29.20
SCPT15-HAC8 15-53087_SP08 15 7020 32.48
SCPT15-HAC8 15-53087_SP08 15 5800 35.76
SCPT15-HAC8 15-53087_SP08 15 900 39.04
SCPT15-HAC8 15-53087_SP08 15 2400 42.32
SCPT15-HAC8 15-53087_SP08 15 600 45.60
SCPT15-HAC8 15-53087_SP08 15 200 48.88
SCPT15-HAC8 15-53087_SP08 15 900 50.03
CPT15-HAC9 15-53087_CP09 15 500 75.13 27.89 47.24
CPT15-HAC10 15-53087_CP10 15 600 50.52
Totals 29 dissipations 484.4 min
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I Job No: 15-53087 Sounding: CPT15-HACA
C ; Date: 17-Sep-2015 17:40:26 Cone: AD419
ONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Duration: 605.0 s



Job No: 15-53087 Sounding: CPT15-HAC2
C ; Date: 17-Sep-2015 14:41:36 Cone: AD419
ONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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I Job No: 15-53087 Sounding: CPT15-HAC3
| Date: 17-Sep-2015 15:59:49 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15sqcm
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I Job No: 15-53087 Sounding: CPT15-HAC4
| Date: 17-Sep-2015 13:17:21 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15sqcm
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I Job No: 15-53087 Sounding: CPT15-HAC5
| Date: 15-Sep-2015 17:52:55 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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I Job No: 15-53087 Sounding: CPT15-HAC6
| Date: 16-Sep-2015 10:26:29 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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L ———— Job No: 15-53087 Sounding: SCPT15-HAC7
| Date: 15-Sep-2015 14:36:00 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15sqcm
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L ———— Job No: 15-53087 Sounding: SCPT15-HAC7

| Date: 15-Sep-2015 14:36:00 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15sqcm
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I Job No: 15-53087 Sounding: SCPT15-HACT?
C | Date: 15-Sep-2015 14:36:00 Cone: AD419
ONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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L ———— Job No: 15-53087 Sounding: SCPT15-HAC7

| Date: 15-Sep-2015 14:36:00 Cone: AD419
Q.N_”K Hale-y & AldrICh Site: AECI-New Madrid Cone Area: 15sqcm
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I Job No: 15-53087 Sounding: SCPT15-HAC8
| Date: 16-Sep-2015 12:39:09 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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I Job No: 15-53087 Sounding: SCPT15-HAC8
| Date: 16-Sep-2015 12:39:09 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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I Job No: 15-53087 Sounding: SCPT15-HAC8

| Date: 16-Sep-2015 12:39:09 Cone: AD419
CONETEC Hale-y & AldrICh Site: AECI-New Madrid Cone Area: 15sqcm
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I Job No: 15-53087 Sounding: SCPT15-HAC8
| Date: 16-Sep-2015 12:39:09 Cone: AD419
CONETEC Hale-y & AldrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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I Job No: 15-53087 Sounding: SCPT15-HAC8
| Date: 16-Sep-2015 12:39:09 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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I Job No: 15-53087 Sounding: SCPT15-HAC8
| Date: 16-Sep-2015 12:39:09 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15sqcm
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I Job No: 15-53087 Sounding: SCPT15-HAC8

| Date: 16-Sep-2015 12:39:09 Cone: AD419
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I Job No: 15-53087 Sounding: SCPT15-HAC8
| Date: 16-Sep-2015 12:39:09 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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I Job No: 15-53087 Sounding: SCPT15-HAC8

| Date: 16-Sep-2015 12:39:09 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15sqcm
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I Job No: 15-53087 Sounding: SCPT15-HAC8
| Date: 16-Sep-2015 12:39:09 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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I Job No: 15-53087 Sounding: SCPT15-HAC8

| Date: 16-Sep-2015 12:39:09 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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I Job No: 15-53087 Sounding: SCPT15-HAC8
| Date: 16-Sep-2015 12:39:09 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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Duration: 900.0 s

Job No: 15-53087 Sounding: SCPT15-HACS8
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I Job No: 15-53087 Sounding: SCPT15-HAC8
| Date: 16-Sep-2015 12:39:09 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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I Job No: 15-53087 Sounding: SCPT15-HAC8
| Date: 16-Sep-2015 12:39:09 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15sqcm
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Haley & Aldrich

Job No: 15-53087
Date: 16-Sep-2015 12:39:09
Site: AECI-New Madrid

Sounding: SCPT15-HACS8
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Cone Area: 15sqcm

]
4.0
3.0
< !
5 |
N
o 2.0
o !
o
(o) ]
o
1.0~
0.0

50

Filename: 15-53087_SP08.PPD

Trace Summary: Depth: 14.900 m/48.884 ft

Duration: 200.0 s

|
100

Time (s)

U Min: 0.8 ft
U Max: 2.8 ft

150

200




]
CONETEC

Haley & Aldrich

Job No: 15-53087
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I Job No: 15-53087 Sounding: CPT15-HAC9
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I Job No: 15-53087 Sounding: CPT15-HAC10
| Date: 17-Sep-2015 17:40:44 Cone: AD419
CONETEC Haley & AldrICh Site: AECI-New Madrid Cone Area: 15 sqcm
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APPENDIX C

Laboratory Test Results
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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 | UusS.CsS. SAMPLE FINES| NAT. LL PL Pl .
SAMPLE NO. (feet) | symBoL DESCRIPTION % |wec%| % % % AECI Structural Integrity Assessments
Slag Dewatering Pond and Unlined Pond
® HA-B1, S6 11.0-13.0 CL Gray-brown, Lean Clay. 92.7 22.8 42 20 22 . .
Marston, Missouri
W HA-B3, S7 13.0-15.0 CL Brown, Lean Clay. 95.5 22.8 47 22 25
A HA-B3,S10 |28.0-30.0 CL Light gray-brown, Lean Clay. 98.4 | 36.1 GRAIN SIZE DISTRIBUTION
4 HA-B6, S4 7.0-9.0 CL Gray-brown, Lean Clay. 94.4 22.6 45 21 24
O HA-B6, S7 13.0-15.0 CL Gray-brown, Lean Clay. 96.5| 21.1 39 20 19
0 HA-B7, S6 11.0-13.0| CH Light gray-brown, Fat Clay. 87.3| 225 59 [ 20| 39| October2015 41-1-37431-003
SHANNON & WILSON, INC. FIG
Geotechnical and Environmental Consultants .

GSAMAIN2 41-1-37431-002 LAB DATA.GPJ SHAN_WIL.GDT 10/8/15



"Old

70
CL CH
, LEGEND
60 7
CL: Low plasticity inorganic
clays; sandy and silty
clays
50 Va
—_ CH: High plasticity inorganic
S clays
T . ‘
< / ML or OL: Inorganic and organic
w40 5 silts and clayey silts of
S / low plasticity
>
= MH or OH: Inorganic and organic
O . d
E S|_Its and c_Iayey silts of
Q@ w0 a high plasticity
-
& a CL-ML: Silty clays and clayey
A silts
®
20 /]
. /
10 /
CL-ML / ML or OL MH or|OH
7
o 7
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT - LL (%)
BORING AND DEPTH us.Cs. SOlL LL PL PI NAT. PASS. ;
SAMPLE NO. (feet) SYMBOL CLASSIFICATION % | % | % | we % | #200 % AECI Structural Integrity Assessments
Slag Dewatering Pond and Unlined Pond
® HA-B1, S6 11.0-13.0 CL Gray-brown, Lean Clay. 42 20 22 22.8 92.7 . .
Marston, Missouri
B HA-B3, S7 13.0-15.0 CL Brown, Lean Clay. 47 22 25 22.8 95.5
¢ HA-B6, S7 13.0-15.0 CL Gray-brown, Lean Clay. 39 20 19 211 96.5
O HA-B7, S6 11.0-13.0 CH Light gray-brown, Fat Clay. 59 20 39 225 87.3
October 2015 41-1-37431-003
SHANNON & WILSON, INC. FIG
Geotechnical and Environmental Consultants .

ATTMAIN2 41-1-37431-002 LAB DATA.GPJ SHAN_WIL.GDT 10/8/15



‘Old

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 | UsS.CsS. SAMPLE FINES | NAT. e | pL | P :
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |WC.%| % | % | % AECI Structural Integrity Assessments
] Slag Dewatering Pond and Unlined Pond
® HA-B2, S11 28.0-30.0 SM Gray-brown, Silty Sand. 32.1 20.7

Marston, Missouri

GRAIN SIZE DISTRIBUTION

October 2015 41-1-37431-003

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG.

GSAMAIN2 41-1-37431-002 LAB DATA.GPJ SHAN_WIL.GDT 10/8/15



‘Old

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 | UsS.CsS. SAMPLE FINES | NAT. L | PL Pl ;
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |WC.%| % | % | % AECI Structural Integrity Assessments
Slag Dewatering Pond and Unlined Pond
@® HA-B3, S3 5.0-7.0 CL Dark gray, Lean Clay. 952 | 26.7

Marston, Missouri

GRAIN SIZE DISTRIBUTION

October 2015 41-1-37431-003

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG.

GSAMAIN2 41-1-37431-002 LAB DATA.GPJ SHAN_WIL.GDT 10/8/15



‘Old

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.%| % | % | % AECI Structural Integrity Assessments
Slag Dewatering Pond and Unlined Pond
® HA-B4, S15 48.0-50.0 SP Brown, Poorly Graded Sand. 4.4 18.1

Marston, Missouri

GRAIN SIZE DISTRIBUTION

October 2015 41-1-37431-003

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG.

GSAMAIN2 41-1-37431-002 LAB DATA.GPJ SHAN_WIL.GDT 10/8/15



‘Old

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 | UsS.CsS. SAMPLE FINES | NAT. L | PL Pl ;
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |WC.%| % | % | % AECI Structural Integrity Assessments
] Slag Dewatering Pond and Unlined Pond
® HA-B4, U2 5.7 ML Dark gray, Silt (Ash). 993 329

Marston, Missouri

GRAIN SIZE DISTRIBUTION

October 2015 41-1-37431-003

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG.

GSAMAIN2 41-1-37431-003 LAB DATA.GPJ SHAN_WIL.GDT 10/27/15



‘Old

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. L | PL Pl ;
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |WC.%| % | % | % AECI Structural Integrity Assessments
] Slag Dewatering Pond and Unlined Pond
® HA-B5, U1 10.6 ML Dark gray, Silt (Ash). 98.6| 253

Marston, Missouri

GRAIN SIZE DISTRIBUTION

October 2015 41-1-37431-003

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG.

GSAMAIN2 41-1-37431-003 LAB DATA.GPJ SHAN_WIL.GDT 10/27/15



PROJECT AECI Structural Integrity Assessment  DATE

JOB NO. 41-1-37431-003 SHEET NO.

CLIENT NAME _ Haley & Aldrich

10/12/15  BORING NO. HA-B4
1 TESTED BY CMB
CHECKED BY

CLASSIFICATION OF UNDISTURBED SAMPLE

SAMPLE NO. u2

Sampling Method _ Push

DEPTH (ft) 5.0-7.0

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
53 Sample: Fair Poor Disturbed
] PP=N/A HAT-3 |2::| MC [ |Dark gray, Silt (ML) (ASH); moist; <10%
] 1 fine sand, 90% low dry strength, rapid

] 1 | dilatancy, low plasticity.

| T SAVED B

5.5] 1 i

| . S Consol/Hydro ||
6.0] 1 i

| T SAVED B
6.5] 1 i

] 1 6.6

] 1 |Dark gray, Silty Sand (SM) (Slag); moist;
] s 120% low to no plasiticity fines; 80% fine

| 1 to coarse grained, subangular, sand.
7.0] PP=N/A HAT-4 |23y mc oo

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.

REMARKS:

Can/Tare No. HAT-3 HAT-4

WET + TARE 74.43 73.65

DRY + TARE 58.35 56.61

TARE 2.54 2.57

% WATER 28.8 31.5

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



PROJECT AECI Structural Integrity Assessment  DATE 10/14/15 BORING NO. HA-B5
JOB NO. 41-1-37431-003 SHEET NO. 1 TESTED BY CMB
CLIENT NAME  Haley & Aldrich CHECKED BY
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. U1 DEPTH (ft) 10.0-12.0
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
103 Sample: Fair Poor Disturbed
] PP=N/A HAT-5 |222 MC E_;_;_Dark gray, Silt (ML) (ASH); moist; <10%
] 1 fine sand, 90% low dry strength, rapid
] 1 | dilatancy, low plasticity.
] 1 SAVED N
10.5) | I
] 41 E Consol/Hydro |}
: :: SAVED ESampIe below 10.8 feet very soft, seeped
| 1 _|past extruder head during pushing.
11.0
11.5 T I
: 1 [Moisture sample obtained from sample
12.0 PP=N/A HAT-6 §§§| MC |§§ lining tube.
Can/Tare No. HAT-5 HAT-6
Procedure: ASTM D 2488 WET + TARE 45.03 35.53
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 35.54 24.87
meant for engineering purposes requiring precise classification of soils. TARE 2.56 2.54
% WATER 28.8 47.7

All sample percentages for cobbles and boulders are by volume.

REMARKS:

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




All sample percentages for cobbles and boulders are by volume.

REMARKS:

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

PROJECT AECI Structural Integrity Assessment  DATE 10/9/15 BORING NO. HA-B5
JOB NO. 41-1-37431-003 SHEET NO. 1 TESTED BY CMB
CLIENT NAME  Haley & Aldrich CHECKED BY
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. U2 DEPTH (ft) 20.0-22.0
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
Sample: Fair Poor Disturbed
PP=N/A HAT-1 MC iii_Dark gray, Silt (ML) (ASH) with fine to
1 [T 1 coarse Sand layers (slag), moist; 20% fine
1 SAVED | to coarse, subangualr sand; 80% low dry
1 I strength, rapid dilatancy, low plasticity.
4 VR NN
- SAVED o
€1 E Consol -
T SAVED B
PP=N/A HAT-2 MC  |aue
Can/Tare No. | HAT-1 HAT-2
ASTM D 2488 WET + TARE 61.95 76.46
Soil description is based on visual-manual procedure. This description is not DRY + TARE 48.31 58.13
meant for engineering purposes requiring precise classification of soils. TARE 2.52 2.54
% WATER 29.8 33.0




TUBE DENSITY

ASTM D2937
Project AECI Structural Integrity Assessment | Client |Ha|ey & Aldrich
Location Marston, Missouri Tested By / Date CMB [10/9-14/15
Job No. 41-1-37431-003 Calculated By / Date CMB 10/16/15
File 41-1-37431-003 D2937 Checked By / Date CMB 10/16/15
Sample Boring HA-B4 HA-B5 HA-B5
Sample Number U2 U1 U2
Sample Depth 5.0-7.0 10.0 - 12.0 20.0-22.0
Height (in) 22.620 23.790 23.845
Diameter (in) 2.881 2.862 2.884
Weight (gms) 4030.5 3983 4280.00
Tare ID
Tare weight (gms)
Wet Weight (gms)
Dry Weight (gms)
Moisture % 30.2 38.3 34.6
Area (in?) 6.52 6.43 6.53 0.00
Volume (in) 147.46 153.05 155.77 0.00
Volume (ft) 0.09 0.09 0.09 0.00
Volume (cm) 2416.41 2507.99 2552.58 0.00
Wet Density (pcf) 104.1 99.1 104.7 #DIV/O!
Dry Density (pcf) 80.0 71.7 77.8 #DIV/0!

Shannon & Wilson, Inc.

2043 Westport Center Drive

St. Louis, MO 63146

Form Date: Pre-2001

Revision Date: 03/11/14



CONSOLIDATION TEST

Sheet 1
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B4 Checked By / Date T NESTs
Sample U2 File 41-1-37431-003 HA-B4 UZ D2435
Depth (ft) 5.7 Procedure ASTM D2435
Initial Data Final Data
Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.004 2.503 0.850 inches Tare No. C-1
Measured Reading 2 1.003 2.502 0.850 inches Tare Weight 2.51
Measured Reading 3 1.005 2.505 0.849 inches Wet Weight 50.82
Measured Reading 4 1.004 2.503 0.849 inches Dry Weight 38.60
Average Reading 1.004 2.503 0.850 inches M.C. % 33.9%
Wet Weight + Ring 288.07 Wet+Ring+Targ 358.83 grams Trimmings #2
Weight of Ring 144.11 Dry+Ring+Tare 330.88 grams Tare No. C-2
Specific Gravity 2.66 Tare Weight 82.92 grams Tare Weight 2.56
Sample Volume 80.97 66.97 cm” Wet Weight 43.76
Height of Solids 0.484 0.484 inches Dry Weight 33.77
Void Ratio 1.08 0.72 M.C. % 32.0%
Saturation 95.6 100.0 percent Ring Number 410
Weight of Water 40.11 27.95 grams Inundated @ 0.27 [tsf
Moisture Content 38.6 26.9 percent Trimming Method Cutting Shoe
Wet Unit Weight 111.0 122.9 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 80.1 96.8 pcf Method Used | CAdor B
Nofes: The specific gravity is compuled assuming saluraltion at the end of the lest. Computed Ht. 0.830 inches
Load 1 Load 2 Load 3 Load 4
Air Press. 1.6 Air Press. 2.4 Air Press. 3.9 Air Press. 7.1
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 77 0.1 120 0.1 183 0.1 390
0.25 79 0.25 123 0.25 191 0.25 421
0.5 80 0.5 124 0.5 198 0.5 443
1 81 1 126 1 201 1 459
2 82 2 128 2 204 2 471
4 83 4 130 4 209 4 480
8 85 8 131 8 212 8 488
17 87 15 133 15 216 15 495
30 88 30 135 30 220 30 501
60 L 60 ez 60 A 60 506
120{BESe T120] T 120 o 120 512
240 X 240 D) 240 X 240 517
480 7 B0 = 480 7 N\ 370 520
1440]~ 1440 A 1440],~ 1305 528
Load 5 Load 6 Load 7 Load 8
Air Press. 3.8 Air Press. 2.4 Air Press. 3.9 Air Press. 71
Load, tsf 1.0 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
0.1 518 0.1 507 0.1 510 0.1 525
0.25 517 0.25 507 0.25 510 0.25 526
0.5 517 0.5 507 0.5 510 0.5 526
1 517 1 506 1 510 1 526
2 517 2 506 2 510 2 527
4 5186 4 505 4 510 4 527
8 516 8 505 8 511 8 528
15 516 15 504 15 511 15 528
30 7 30 =] 30 e 30| 529
60| N\ e _ 60] N\ A oIS 60
120 SREZ 120 T 120 |t T20|
240 BN 240 A, 240 SN 240 e
B 480 7 o FL ] e 380 7~
1440]7 14407 1440|” = 1440|,7 =

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



CONSOLIDATION TEST

Sheet 2
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B4 Checked By / Date 3R wla g
Sample U2 File 41-1-37431-003 HA-B4'U2 D2435
Depth (ft) 5.7 Procedure ASTM D2435
Initial Data Final Data
Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.004 2.503 0.850 inches Tare No. C-1
Measured Reading 2 1.003 2.502 0.850 inches Tare Weight 2.51
Measured Reading 3 1.005 2.505 0.849 inches Wet Weight 50.82
Measured Reading 4 1.004 2.503 0.849 inches Dry Weight 38.60
Average Reading 1.004 2.503 0.850 inches M.C. % 33.9%
Wet Weight + Ring 288.07 Wet+Ring+Targ 358.83 grams Trimmings #2
Weight of Ring 144.11 Dry+Ring+Tare 330.88 grams Tare No, c-2
Specific Gravity 2.66 Tare Weight 82.92 grams Tare Weight 2.56
Sample Volume 80.97 66.97 cm” Wet Weight 43.76
Height of Solids 0.484 0.484 inches Dry Weight 33.77
Void Ratio 1.08 0.72 M.C. % 32.0%
Saturation 95.6 100.0 percent Ring Number 410
Weight of Water 40.11 27.95 grams Inundated @ 0.27|1sf
Moisture Content 38.6 26.9 percent Trimming Method Cutting Shoe
Wet Unit Weight 111.0 122.9 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 80.1 96.8 pcf Method Used | CAdor B
Noltes: The specific gravily is compuled assuming saturation at the end of the test. Computed Ht. 0.830 inches
Load 9 Load 10 Load 11 Load 12
Air Press. 13.3 Air Press. 25.9 Air Press. 50.8 Air Press. 101.3
Load, tsf 4.0 Load, tsf 8.0 Load, tsf 18.0 Load, tsf 32.0
Time, min. Defx10-4 |Time, min. Def x10-4 Time, min. Def x10-4 |Time, min. Def x10-4
0.1 707 0.1 1104 0.1 1473 0.1 1812
0.25 762 0.25 1147 0.25 1503 0.25 1830
0.5 788 0.5 1167 0.5 1518 0.5 1841
1 804 1 1180 1 1530 1 1851
2 817 2 1193 2 1540 2 1859
4 827 4 1203 4 1548 4 1867
8 838 8 1211 8 1556 8 1874
15 845 15 1219 15 1563 15 1880
30 851 30 1226 30 1570 30 1886
60 858 60 1232 60 1575 60 1891
120 863 120 1238 120 1580 120 1897
240 868 240 1243 240 1586 240 1902
410 871 480 1248 480 1591 480 19086
4245 884 1440 1255 1440 1598 1440 1913

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



CONSOLIDATION TEST

Sheet 3

Haley & Aldrich, Inc.

Project AECI Structural Integrity Assessment Client
Location Marston, Missouri Tested By / Date CMVB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B4 Checked By / Date 3T ES 5
Sample [V File 41-1-37431-003 HA-B4 U2 D2435
Depth (ft) 5.7 Procedure ASTM D2435
Initial Data Final Data
Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.004 2.503 0.850 inches Tare No. C-1
Measured Reading 2 1.003 2.502 0.850 inches Tare Weight 2.51
Measured Reading 3 1.005 2.505 0.849 inches Wet Weight 50.82
Measured Reading 4 1.004 2.503 0.849 inches Dry Weight 38.60
Average Reading 1.004 2.503 0.850 inches M.C. % 33.9%
Wet Weight + Ring 288.07 Wet+Ring+Targ 358.83 grams Trimmings #2 :
Weight of Ring 144.11 Dry+Ring+Tare 330.88 grams Tare No. c-2 |
Specific Gravity 2.66 Tare Weight 82.92 grams Tare Weight 2.56
Sample Volume 80.97 66.97 cm” Wet Weight 43.76
Height of Solids 0.484 0.484 inches Dry Weight 33.77
Void Ratio 1.08 0.72 M.C. % 32.0%
Saturation 95.6 100.0 percent Ring Number 410
Weight of Water 40.11 27.95 grams Inundated @ 0.27 |tsf
Moisture Content 386 26.9 percent Trimming Method Cutting Shoe
Wet Unit Weight 111.0 122.9 pef [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 80.1 96.8 . pcf Method Used | CA>or B
Noles. The specific gravity Is compuled assuming saturafion at the end of the test. Computed Ht. 0.830 inches
CALIBRATION OF CONSOLIDATION DEFORMATION
Procedure SWCP-15 (Reference ASTM D2435 AASHTO T216)
Equipment Calibrated: |Consolidation Deformation Date Calibrated:|10/29/15
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™ x 10" x 107 Percent G Void Ratio
0.01 0 0 0 0 0.00% 0 1.08
0.25 41 0 79.0 38 0.38% 3.3E+00 1.07
0.5 56 0 123.0 67 0.67% 3.3E+00 1.06
1.0 72 0 198.0 126 1.26% 2.4E+00 1.05
2.0 92 0 485.0 393 3.93% 1.3E+00 0.99
1.0 84 43 517.0 390 3.90% NA 0.99
0.5 77 43 506.0 386 3.86% NA 1.00
1.0 81 43 511.0 387 3.87% NA 1.00
2.0 83 43 526.0 400 4.00% NA 0.99
4.0 113 0 838.0 725 7.25% 1.2E+00 0.93
8.0 136 0 1209.0 1073 10.73% 1.0E+00 0.85
16.0 168 0 1541.0 1383 13.83% 1.2E+00 0.79
320 177 0 1863.0 1686 16.86% 9.8E-01 0.73
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CONSOLIDATION TEST

Sheet 1
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B5 Checked By / Date J783 Hjajin
Sample U1 File 41-1-37431-003 HA-BS U1 D2435
Depth (ft) 10.6 Procedure ASTM D2435
Initial Data Final Data
Sample Height | Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.003 2.502 0.876 inches Tare No. C-3
Measured Reading 2 1.002 2.504 0.878 inches Tare Weight 2.50
Measured Reading 3 1.004 2.503 0.887 inches Wet Weight 60.74
Measured Reading 4 1.003 2.502 0.880 inches Dry Weight 48.80
Average Reading 1.003 2.503 0.880 inches M.C. % 25.8%
Wet Weight + Ring 279.51 Wet+Ring+Tare 362.76 grams Trimmings #2
Weight of Ring 146.33 Dry+Ring+Tare 332.70 grams Tare No. C-4
Specific Gravity 2.61 Tare Weight 83.07 grams Tare Weight 2.49
Sample Volume 80.86 69.71 cm” Wet Weight 51.79
Height of Solids 0.492 0.492 inches Dry Weight 41.96
Void Ratio 1.04 0.76 M.C. % 24.9%
Saturation 72.5 100.0 percent Ring Number 411
Weight of Water 29.88 30.06 grams Inundated @ 0.26|tsf
Moisture Content 28.9 29.1 percent Trimming Method Cutting Shoe
Wet Unit Weight 102.8 119.4 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 79.8 925 pcf Method Used | CAdor B
Noles: The specific gravily is compufed assuming saturation at the end of the test. Computed Ht. 0.865 inches
Load 1 Load 2 Load 3 Load 4
Air Press. 1.6 Air Press. 24 Air Press. 4.0 Air Press. T
Load, tsf 0.26 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
0.1 150 0.1 267 0.1 430 0.1 590
0.25 154 0.25 276 0.25 438 0.25 598
0.5 159 0.5 281 0.5 443 0.5 604
1 162 1 286 1 447 1 609
2 169 2 289 2 451 2 614
4 173 4 292 4 454 4 618
8 176 8 296 8 458 8 623
17 179 15 300 15 462 15 627
30 182 30 303 30 465 30 631
60 7 60 ] 60 / 60 635
120|582 120 BRI P BRI 120 639
240 X 240 X 240 4 240 643
ABO | L AN SR 370 645
1440~ 5 1440~ S 1440 1305 654
Load 5 Load 6 Load 7 Load 8
Air Press. 4.0 Air Press. 24 Air Press. 4.0 Air Press. 7.1
Load, tsf 1.0 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
0.1 644 0.1 630 0.1 634 0.1 651
0.25 644 0.25 630 0.25 635 0.25 652
0.5 643 0.5 629 0.5 635 0.5 6852
1 643 1 629 1 635 1 653
2 643 2 628 2 635 2 653
4 643 4 627 4 635 4 653
8 642 8 626 8 635 8 654
15 642 15 626 15 636 15 654
30 30 30 30 655
60| S\ o 60 ™\ T 60 = 60
120 N 120 A 120 T 120|508 7
240 TN 240 P 240 BN 240
480 X 480 7 B 480 /7 N 4801 7 N\
1440[7 N 1440 ~ 1440 2| 1440]7
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CONSOLIDATION TEST

Sheet 2
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B5 Checked By / Date IR w3 Jis
Sample U1 File 41-1-37431-003 HA-BS U1 D2435
Depth (ft) 10.6 Procedure ASTM D2435
Initial Data Final Data
Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.003 2.502 0.876 inches Tare No. C-3
Measured Reading 2 1.002 2.504 0.878 inches Tare Weight 2.50
Measured Reading 3 1.004 2,503 0.887 inches Wet Weight 60.74
Measured Reading 4 1.003 2.502 0.880 inches Dry Weight 48.80
Average Reading 1.003 2.503 0.880 inches M.C. % 25.8%
Wet Weight + Ring 279.51 Wet+Ring+Targ 362.76 grams Trimmings #2
Weight of Ring 146,33 Dry+Ring+Tare 332.70 grams Tare No. C-4
Specific Gravity 2.61 Tare Weight 83.07 grams Tare Weight 2.49
Sample Volume 80.86 69.71 em” Wet Weight 51.79
Height of Solids 0.492 0.492 inches Dry Weight 41,96
Void Ratio 1.04 0.76 M.C. % 24.9%
Saturation 72.5 100.0 percent Ring Number 411
Weight of Water 29.88 30.08 grams Inundated @ 0.26|tsf
Moisture Content 28.9 29.1 percent Trimming Method Cutting Shoe
Wet Unit Weight 102.8 119.4 pef [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 79.8 92.5 pcf Method Used | CAor B
Noles: The specific gravily is computed assuming saturation af the end of the test. Computed Ht. 0.865 inches
Load 9 Load 10 Load 11 Load 12
Air Press. 13.3 Air Press. 25.9 Air Press. 51.1 Air Press. 101.7
Load, tsf 4.0 Load, tsf 8.0 Load, tsf 16.0 Load, tsf 32.0
Time, min. Defx10-4 |[Time, min. Def x10-4 Time, min. Def x10-4 |Time, min. Def x10-4
0.1 774 0.1 994 0.1 1245 0.1 1521
0.25 783 0.25 1006 0.25 1259 0.25 1534
0.5 790 0.5 1013 0.5 1267 0.5 1543
1 796 1 1021 1 1277 1 1552
2 802 2 1028 2 1285 2 1561
4 807 4 1034 4 1291 4 1569
8 814 8 1041 8 1298 8 1576
15 820 15 1046 15 1304 15 1582
30 825 30 1052 30 1310 30 1588
60 830 60 1058 60 1316 60 1594
120 834 120 1082 120 1321 120 1600
240 839 240 1068 240 1326 240 1605
410 842 480 1072 480 1332 480 1611
4245 855 1440 1080 1440 1340 1440 1619
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CONSOLIDATION TEST

Sheet 3
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B5 Checked By / Date 1B u Ja Jig
Sample U1 File 41-1-37431-003 HA-B5 U1 D2435
Depth (ft) 10.6 Procedure ASTM D2435
Initial Data Final Data
Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.003 2.502 0.876 inches Tare No. C-3
Measured Reading 2 1.002 2.504 0.878 inches Tare Weight 2.50
Measured Reading 3 1.004 2.503 0.887 inches Wet Weight 60.74
Measured Reading 4 1.003 2.502 0.880 inches Dry Weight 48.80
Average Reading 1.003 2.503 0.880 inches M.C. % 25.8%
Wet Weight + Ring 279.51 Wet+Ring+Targ 362.76 grams Trimmings #2
Weight of Ring 146.33 Dry+Ring+Tare 332.70 grams Tare No. C-4
Specific Gravity 2.61 Tare Weight 83.07 grams Tare Weight 2.49
Sample Volume 80.86 69.71 cm” Wet Weight 51.79
Height of Solids 0.492 0.492 inches Dry Weight 41.96
Void Ratio 1.04 0.76 M.C. % 24.9%
Saturation 72.5 100.0 percent Ring Number 411
Weight of Water 29.88 30.06 grams Inundated @ 0.26|tsf
Moisture Content 28.9 29.1 percent Trimming Method Cuiting Shoe
Wet Unit Weight 102.8 119.4 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 79.8 92.5 pof Method Used | CAJor B
Noles: The specific gravily Is compuled assuming safurafion at the end of the fest. Computed Ht. 0.865 inches
CALIBRATION OF CONSOLIDATION DEFORMATION
Procedure SWCP-15 (Reference ASTM D2435 AASHTO T216)
Equipment Calibrated:|Consolidation Deformation Date Calibrated: [10/25/15
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 10 x 10 x 10 Percent C, Void Ratio
0.01 0 0 0 0 0.00% 0 1.039
0.26 62 0 159.0 97 0.97% 2.9E+00 1.020
0.5 85 0 2835 199 1.99% 2.3E+00 0.999
1.0 108 0 4455 338 3.38% 2.1E+00 0.971
2.0 132 0 607.0 475 4.75% 2.1E+00 0.943
1.0 122 47 643.0 474 4.74% NA 0.943
0.5 109 47 629.0 473 4.73% NA 0.943
1.0 119 47 635.0 469 4.69% NA 0.944
2.0 133 47 652.0 472 4.72% NA 0.943
4.0 158 0 797.0 639 6.39% 1.7E+00 0.909
8.0 188 0 1020.0 832 8.32% 1.8E+00 0.870
16.0 215 0 1279.0 1064 10.64% 1.5E+00 0.823
32.0 236 0 1575.0 1339 13.39% 6.3E-01 0.767
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CONSOLIDATION TEST

Sheet 1
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B5 Checked By / Date BRI WEN/IS
Sample Uz File 41-1-37431-003 HA-B5 U2 D2435
Depth (ft) 214 Procedure ASTM D2435
Initial Data Final Data
Sample Height | Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.005 2.504 0.903 inches Tare No. C-5
Measured Reading 2 1.004 2.502 0.908 inches Tare Weight 2.49
Measured Reading 3 1.004 2.505 0.909 inches Wet Weight 36.19
Measured Reading 4 1.006 2.506 0.902 inches Dry Weight 26.35
Average Reading 1.005 2.504 0.906 inches M.C. % 41.2%
Wet Weight + Ring 289.07 Wet+Ring+Targ 366.23 grams Trimmings #2
Weight of Ring 146.30 Dry+Ring+Tare 332.71 grams Tare No. C-6
Specific Gravity 2.70 Tare Weight 84.36 grams Tare Weight 2.56
Sample Volume 81.10 71.38 cm® Wet Weight 36.74
\Height of Solids 0.469 0.469 inches Dry Weight 26,99
Void Ratio 1.14 0.89 M.C. % 39.9%
Saturation 94.2 100.0 percent Ring Number 440
Weight of Water 40.72 33.52 grams Inundated @ 0.26|tsf
Moisture Content 39.9 32.8 percent Trimming Method Cutting Shoe
Wet Unit Weight 109.9 118.6 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 78.6 89.3 pcf Method Used | CADor B
Notes: The specific gravily is compufed assuming saturation at the end of the test. Computed Ht. 0.884 inches
Load 1 Load 2 Load 3 Load 4
Air Press. 1.7 Air Press. 2.5 Alr Press. 4.0 Air Press. 7.2
Load, tsf 0.26 Load, tsf 0.5 Load, tsf 1.0 Load, tsf 2.0
Time, min. Defx10-4 |Time, min. Def x10-4 Time, min. Def x10-4 |Time, min. Def x10-4
0.1 41 0.1 86 0.1 142 0.1 247
0.25 43 0.25 88 0.25 145 0.25 252
0.5 46 0.5 89 0.5 147 0.5 256
1 47 1 90 1 151 1 261
2 48 2 93 2 1563 2 265
4 49 4 95 4 154 s 270
8 50 8 97 8 158 8 273
17 51 15 98 15 160 15 278
30 54 30 101 30 162 30 281
60 I 60 A 60 2 60 286
120 120 RIS 120 e 120 289
240 e 240 T 240 > 240 293
480 7 48000 TR 480 7 N\ 370 295
1440]~ Y 1440| ~ ~ 1440],~ o 1305 303
Load 5 Load 6 Load 7 Load 8
Air Press. 4.0 Air Press. 2.5 Air Press. 4.0 Air Press. 7.2
Load, tsf 1.0 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
0.1 294 0.1 281 ;1 282 0.1 301
0.25 293 0.25 280 0.25 282 0.25 302
0.5 293 0.5 280 0.5 282 05 302
1 292 1 279 1 282 1 302
2 291 2 278 2 283 2 303
4 291 4 278 4 283 4 303
8 290 8 278 8 283 8 304
15 290 15 277 15 284 15 304
30 e 30 30 v 30 305
60 ™\ L 60| \ A 60| \ / 60
120 PN 120 S 120 NS 120 \,
240 R 240 PEGETN 240 AN 240 P
480 7 S 480 7 e 480 N 4801 7 N
144017 g 14407 SR 1440]7 1440[~
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CONSOLIDATION TEST

Sheet 2
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B5 Checked By / Date JTR iWJallg
Sample U2 File 41-1-37431-003 HA-BS U2 D2435
Depth (ft) 21.4 Procedure ASTM D2435
Initial Data Final Data
Sample Height| Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.005 2.504 0.903 inches Tare No. C-5
Measured Reading 2 1.004 2.502 0.908 inches Tare Weight 2.49
Measured Reading 3 1.004 2.5056 0.909 inches Wet Weight 36.19
Measured Reading 4 1.006 2.506 0.902 inches Dry Weight 26.35
Average Reading 1.005 2.504 0,906 inches M.C. % 41.2%
Wet Weight + Ring 289.07 Wet+Ring+Tare 366.23 grams Trimmings #2
Weight of Ring 146.30 Dry+Ring+Tare 332.71 grams Tare No. C-6
Specific Gravity 2.70 Tare Weight 84.36 grams Tare Weight 2.56
Sample Volume 81.10 71.38 cm” Wet Weight 36.74
Height of Solids 0.469 0.469 inches Dry Weight 26.99
Void Ratio 1.14 0.89 M.C. % 39.9%
Saturation 94.2 100.0 percent Ring Number 440
Weight of Water 40.72 33.52 grams Inundated @ 0.26|tsf
Moisture Content 39.9 32.8 percent Trimming Method Cutting Shoe
Wet Unit Weight 109.9 118.6 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 78.6 89.3 pcf Method Used | CAJor B
Nofes: The specific gravily is computed assuming saturation at the end of the test. Computed Ht. 0.684 inches
Load 9 Load 10 Load 11 Load 12
Air Press. 12.9 Air Press. 26.2 Air Press. 51.2 Air Press. 101.8
Load, tsf 4.0 Load, tsf 8.0 Load, tsf 16.0 Load, tsf 32.0
Time, min. Def x10-4 |Time, min. Def x10-4 Time, min, Def x10-4 |Time, min. Def x10-4
0.1 404 0.1 678 0.1 966 0.1 1274
0.25 414 0.25 690 0.25 978 0.25 1287
0.5 421 0.5 698 0.5 988 0.5 1294
1 428 1 707 1 997 1 1302
2 433 2 716 2 1005 2 1310
4 439 4 723 4 1011 4 1316
8 445 8 730 8 1018 8 1322
15 449 15 737 15 1025 15 1329
30 455 30 744 30 1032 30 1336
60 458 60 751 60 1039 60 1343
120 464 120 757 120 1044 120 1347
240 470 240 762 240 1050 240 1353
410 473 480 769 480 1056 480 1360
4245 489 1440 777 1440 1065 1440 1369

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

Ravision Date: 02/20/14



CONSOLIDATION TEST

Sheet 3
Project AECI Structural Integrity Assessment Client Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 10/21/15
Job Number 41-1-37431-003 Calculated By / Date CMB 10/30/15
Boring HA-B5 Checked By / Date I WIG
Sample U2 File 41-1-37431-003 HA-BS UZ D2435
Depth (ft) 21.4 Procedure ASTM D2435
Initial Data Final Data
Sample Height | Ring Diameter | Sample Height Trimmings #1
Measured Reading 1 1.005 2.504 0.903 inches Tare No. C-5
Measured Reading 2 1.004 2.502 0.908 inches Tare Weight 2.49
Measured Reading 3 1.004 2.505 0.909 inches Wet Weight 36.19
Measured Reading 4 1.008 2.506 0.902 inches Dry Weight 26.35
Average Reading 1.005 2.504 0.906 inches M.C. % 41.2%
Wet Weight + Ring 289.07 Wet+Ring+Targ 366.23 grams Trimmings #2
Weight of Ring 146.30 Dry+Ring+Tare 332.71 grams Tare No. C-6
Specific Gravity 2.70 Tare Weight 84.36 grams Tare Weight 2.56
Sample Volume 81.10 71.38 ecm’ Wet Weight 36.74
Height of Solids 0.469 0.469 inches Dry Weight 26.99
Void Ratio 1.14 0.89 M.C. % 39.9%
Saturation 94.2 100.0 percent Ring Number 440
Weight of Water 40.72 33.52 grams Inundated @ 0.26|tsf
Moisture Content 39.9 32.8 percent Trimming Method Cutting Shoe
Wet Unit Weight 109.9 118.6 pcf [Cutting Shoe / Turntable / None (Ring)]
Dry Unit Weight 78.6 89.3 pcf Method Used | CA>or B
Notes: The specific gravily is computed assuming saluration at the end of the test. Computed Ht. 0.884 inches
CALIBRATION OF CONSOLIDATION DEFORMATION
Procedure SWCP-15 (Reference ASTM D2435 AASHTO T216)
Equipment Calibrated: |Consolidation Deformation Date Calibrated:|{10/29/15
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: 440
Load Machine Def | Correction U-100 Corr. U-100 |Compression,
tsf x 10* Factor x 10 x 10 x 10" Percent Cy Void Ratio
0.01 0 0 0 0 0.00% 0 1.14
0.26 23 0 46.0 23 0.23% 2.7E+00 1.14
0.5 38 0 88.0 50 0.50% 3.3E+00 1.13
1.0 55 0 145.0 90 0.90% 5.2E+00 1.12
2.0 74 0 261.0 187 1.87% 2.0E+00 1.10
1.0 70 42 293.0 181 1.81% NA 1.10
0.5 62 42 280.0 176 1.76% NA 1.10
1.0 66 42 283.0 175 1.75% NA 1.10
2.0 78 42 302.0 182 1.82% NA 1.10
4.0 96 0 420.0 324 3.24% 2.6E+00 1.07
8.0 119 0 710.0 591 5.91% 1.6E+00 1.02
16.0 139 0 1000.0 861 8.61% 1.6E+00 0.96
320 165 0 1299.0 1134 11.34% 1.8E+00 0.90

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

Revision Date: 02/20/14



P:A37xxx\37400\37431\Phase 003\41-1-37431-003 HA-BS U2 D2435 10/30/2015

DIAL READING, x 0.0001 inches

CONSOLIDATION TEST
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CONSOLIDATION TEST
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PA3700:037400\37431\Phase 003\41-1-37431-003 HA-B5 U2 D2435 10/30/2015

CONSOLIDATION TEST
0.0% - e
‘-dh-..__‘_
2.0% N
40% o= \\
\
- 60% 1B
g \
; @
2 8.0%
=
- \
(73]
@ 10.0% \
u \
% 3
o 12.0% = i
(&)
14.0%
16.0% - -
18.0% -
20.0%
0.01 0.10 1.00 10.00 100.00
LOAD, tsf
Coefficient of Coefficient of
Consolidation, Consolidation,
Load, tsf mm?/second Load, tsf mm?/second
0.26 2.7E+00 2.0 NA AECI Structural Integrity Assessment
0.5 3.3E+00 4.0 2.6E+00 Marston, Missouri
1.0 5.2E+00 8.0 1.6E+00
2.0 2.0E+00 16.0 1.6E+00 SETTLEMENT PLOTS
1.0 NA 32.0 1.8E+00 HA-B5
0.5 NA u2
1.0 NA October 2015 41-1-37431-003
SHANNON & WILSON, INC.
Geotechnical and Environmental Consultants F'G *
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CONSOLIDATION TEST
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0.5 3.3E+00 4.0 2.6E+00 Marston, Missouri
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1.0 NA 32.0 1.8E+00 HA-B5
0.5 NA u2
1.0 NA QOctober 2015 41-1-37431-003
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UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION

Project AECI Structural Integrity Assessment Client |Haley & Aldrich |
Location Marston, Missouri Date
Job No. 41-1-37431-003 Tested by CMB 10/09/15
Boring HA-B5 Calculated by CMB 10/12/15
Sample U2 Checked by CMB 10/12/15
Depth (ft) 20.3-20.8 File 41-1-37431-003-HA-B5-U2 D2850
Undisturbed/Remold Undisturbed Procedure ASTM D2850
Description (p2487 + symbol) Dark gray, Silt (ML) (Ash).
Sample Data
Diameter 2.862 inches Test Data
Height 6.001 inches Time Cell Pressure | Deflection Load
Wet wt. 1045.11 grams hr-min psi div (in 0.001 in.) div
Initial Deflection (Before Confinement) 0:00:00 7.5 0 0
[ 0000 Jinches 0:00:08 75 5 5.6
Initial Deflection (After Confinement) 0:00:15 7.5 10 8.4
[ 0000 Jinches 0:00:23 7.5 15 111
Height Change (After Confinement) 0:00:30 7.5 20 13.5
[ 0000 Jinches 0:00:45 75 30 17.7
Test Setup Data 0:01:15 7.5 50 22.3
Confinement 7.5 psi 0:01:53 7.5 75 29.3
Deflection 0.001 inch/division 0:02:30 7.5 100 34.8
Load Cons. 1 Ib/division 0:03:23 7.5 135 42.8
After Test Data 0:03:45 7.5 150 44.9
Tare No. 4 0:04:23 7.5 175 47.9
Tare Wt. 103.53 grams 0:05:00 7.5 200 50.6
Wet wt. 1128.14 grams 0:05:53 7.5 235 53.0
Dry wt. 830.38 grams 0:06:15 7.5 250 54.2
Sp. Gravity 2.68 assumed 0:07:30 7.5 300 56.7
0:08:45 7.5 350 59.1
Photograph of Failure 0:10:00 7.5 400 60.1
_ 0:11:15 7.5 450 61.7
I 0:12:30 7.5 500 62.8
5 0:13:45 7.5 550 63.0
4* 3 0:15:00 7.5 600 63.3
- 3 0:16:15 7.5 650 64.2
" = 0:17:30 7.5 700 64.5
i 1 0:18:45 7.5 750 64.8
e 0:20:00 7.5 800 64.8
ey
_ 0:21:15 7.5 850 66.1
e 0:22:30 7.5 900 67.0
REMARKS:
NOTE: The moisture content is taken from the entire sample after
testing is completed.

Shannon & Wilson, Inc.
2043 Westport Center Dr.
St. Louis, Missouri 63146 Form Date: Pre-2001 Revision Date:09/19/13



PA37xxx\37400\37431\Phase 003\41-1-37431-003 HA-B5 U2 D2850 10/12/2015

UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA
Boring HA-B5 By Date
Sample u2 Tested by CMB 10/09/15
Depth (ft) 20.3-20.8 Calculated by CMB 10/12/15
Description Dark gray, Silt (ML) (Ash). Checked by CMB 10/12/15
Specimen Data Instrument Constants
Height 6.001]inches Deformation 0.001 inches/div
Diameter 2.862[inches Load 1 Ib/div.
H/D ratio 2.097 Confinment 7.5 psi
Volume 632.6|cc
Wet wt. 1045.11|grams Peak values
Bulk Density 103.1|pcf p 0.866 tsf
Dry Density 73.1|pcf q 0.326 tsf
M.C. 41.0%|percent strain 15.0% %
Saturation 85.3%|percent strain rate 0.040 in. per min.
Void ratio 1.287
Gs 2.68|assumed
Deformation Load Strain Load Stress p q
div. div. % Ib tsf tsf tsf
0.000 0 0.0% 0 0.000 0.540 0.000
0.005 5.6 0.1% 5.6 0.063 0.571 0.031
0.010 8.4 0.2% 8.4 0.094 0.587 0.047
0.015 111 0.2% 11.1 0.124 0.602 0.062
0.020 13.5 0.3% 13.5 0.151 0.615 0.075
0.030 17.7 0.5% 17.7 0.197 0.639 0.099
0.050 22.3 0.8% 223 0.248 0.664 0.124
0.075 29.3 1.2% 29.3 0.324 0.702 0.162
0.100 34.8 1.7% 34.8 0.383 0.732 0.192
0.135 42.8 2.2% 42.8 0.468 0.774 0.234
0.150 449 2.5% 44.9 0.490 0.785 0.245
0.175 47.9 2.9% 47.9 0.521 0.800 0.260
0.200 50.6 3.3% 50.6 0.548 0.814 0.274
0.235 53.0 3.9% 53.0 0.571 0.825 0.285
0.250 54.2 4.2% 54.2 0.582 0.831 0.291
0.300 56.7 5.0% 56.7 0.604 0.842 0.302
0.350 59.1 5.8% 59.1 0.625 0.852 0.312
0.400 60.1 6.7% 60.1 0.631 0.855 0.315
0.450 61.7 7.5% 61.7 0.642 0.861 0.321
0.500 62.8 8.3% 62.8 0.649 0.864 0.324
0.550 63.0 9.2% 63.0 0.646 0.863 0.323
0.600 63.3 10.0% 63.3 0.644 0.862 0.322
0.650 64.2 10.8% 64.2 0.648 0.864 0.324
0.700 64.5 11.7% 64.5 0.646 0.863 0.323
0.750 64.8 12.5% 64.8 0.645 0.862 0.322
0.800 64.8 13.3% 64.8 0.640 0.860 0.320
0.850 66.1 14.2% 66.1 0.648 0.864 0.324
0.900 67 15.0% 67.0 0.652 0.866 0.326
AECI Structural Integrity Assessment
Marston, Missouri
UNCONSOLIDATED, UNDRAINED STRENGTH
IN TRIAXIAL COMPRESSION
BORING - HA-B5 : SAMPLE - U2
October 2015 41-1-37431-003
SHANNON & WILSON, INC.
Geotechnical and Environmental FIG.




PA37xxx\37400\37431\Phase 003\41-1-37431-003 HA-B5 U2 D2850 10/12/2015

UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION

PLOT OF TEST DATA
TRIAXIAL Q TEST
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PSH Deaggregation on NEHRP A rock

S . New Madrid Powe 89.554° W, 36.507 N.
G SA period 0.10 sec. Accel.=>=3.0609 g
™ Ann. Exceedance Rate .404E-03. Mean Return Time 2475 yrs
() Mean (R.M.g;) 10.9 km,7.65, 0.46
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ASSOCIATED ELECTRIC COOPERATIVE, INC.
NEW MADRID POWER PLANT
ICH 003 UNLINED POND AND 004 SLAG DEWATERING POND

MARSTON, MISSOURI

DEGRADATION PLOT AT PERIOD T=0.1s

SCALE : AS SHOWN

FEBRUARY 2016 FIGURE D-1
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Response Spectra

Horizontal Spectral Acceleration (g}
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1. Reference: SHAKE 2000
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MARSTON, MISSOURI
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SCALE : AS SHOWN

FEBRUARY 2016 FIGURE D-2
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4 5.3
| 5.5 Alluvial (CL/ML) . 110 Undrained 1040
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6.0+ Alluvial (sand) | || 108 Mohr-Coulomb | 0 | 2838
Alluvial (c/my) | [ 110 Undrained 1040
Boiler Slag D 110 Undrained 400
Embankment Fill D 115 Undrained 640
Fluvial Sand | [ ] 120 Mohr-Coulomb | 0 | 304
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Material Name | Color Ur('li;:/v;isg)ht Strength Type Co(I:) i:i)on (::;)
Alluvial (Sand) D 108 Mohr-Coulomb 0 36
Alluvial (CL/ML) . 110 Mohr-Coulomb 50 28
Embankment Fill D 115 Mohr-Coulomb 50 30
Fluvial Sand | [ ] 120 Mohr-Coulomb | 0 38
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3.0 Alluvial (Sand) D 108 Mohr-Coulomb 0 36
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3.5 Allwvial (cL/mu) | [ 110 Undrained 1300
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4.0 Embankment Fill D 115 Undrained 800
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. Unit Weight Cohesion | Phi
Material Name | Color (Ibs/ft3) Strength Type (psf) | (deg)
Alluvial (CL/ML) . 110 Undrained 1300
Levee Fill D 115 Undrained 800
Embankment Fill D 115 Undrained 800
Fluvial Sand D 120 Mohr-Coulomb 0 38
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Material Name | Color U?:;:;’;;g)ht Strength Type Co(l;) es;i)on (::;)
Alluvial (sand) | [ | 108 Mohr-Coulomb | 0 36
Alluvial (CL/ML) . 110 Mohr-Coulomb 50 28
Boiler Slag D 110 Mohr-Coulomb 0 30
Embankment Fill D 115 Mohr-Coulomb 50 30
Fluvial Sand D 120 Mohr-Coulomb
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Material Name | Color Ur(‘:;:/vf‘:isg)ht Strength Type Co(i;) e;i)on (:2;)
Alluvial (Sand) D 108 Mohr-Coulomb 0 36
Alluvial (CL/ML) . 110 Mohr-Coulomb 50 28
Boiler Slag D 110 Mohr-Coulomb 0 30
Embankment Fill D 115 Mohr-Coulomb 50 30
Fluvialsand | | | 120 Mohr-Coulomb | 0 38

CROSS SECTION DD’

UNLINED POND

STATIC SLOPE STABILITY ANALYSIS
BLOCK - DRAINED

L
200 250 300

—
350

——
400

—
450

—
500

—
550




4?0 ‘ 4‘50 ‘ 590 ‘ 5‘50

Safety Factor
0.0

O UL U U DD WWWWNDNNNNMNNRERREREREREOOO
O 0O Ul WO OoWwU WO WU WO Oow U WO WU Wo wu W

‘ 2‘50 ‘ 390 ‘ 3‘50

2?0

Material Name | Color Ur(‘li;:/v;;g)ht Strength Type Co(hpis;i)on (::;)
Alluvial (Sand) D 108 Mohr-Coulomb 0 36
Alluvial (CL/ML) . 110 Undrained 1300
Boiler Slag D 110 Undrained 500
Embankment Fill D 115 Undrained 800
Fluvial Sand D 120 Mohr-Coulomb 0 38
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5.0 . Unit Weight Cohesion | Phi
i Material Name | Color (Ibs/#t3) Strength Type (psf) (deg)
5.5
t 8 Alluvial (sand) | [ ] 108 Mohr-Coulomb 0 28.8
6.0+
Allwvial (cL/my) | [ 110 Undrained 1040
Boiler Slag D 110 Undrained 400
Embankment Fill D 115 Undrained 640
Fluvialsand | [ | 120 Mohr-Coulomb | 0 | 30.4
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] jg (Ibs/ft3) B TYPE | (nsf) | (deg)
) 5.0 Alluvial (Sand) D 108 Mohr-Coulomb 0 28.8
7 5.3
] 5.5 Alluvial (c/my) | [ 110 Undrained 1040
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g 6.0+ BoilerSlag | || 110 Undrained 400
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| ;Z Material Name Color Ur;;;:/\l:;g)ht Strength Type Co(l:’ esil)on (::;)
1 3.0 Alluvial (Sand) D 108 Mohr-Coulomb 0 36
b 3.3
B 3.5 Alluvial (CL/ML) . 110 Mohr-Coulomb 50 28
o | 3.8 )
| Embanki Fill 115 Mohr-Coulomb 50 30
gi 10 mbankment Fi D ohr-Coulom
] 4.3 Levee Fill [] 115 Mohr-Coulomb | 50 30
: 3 . Z Fluvial Sand D 120 Mohr-Coulomb 0 38
n 5.0 Fly Ash [] %0 Mohr-Coulomb 0 28
) 5.3
1 5.5 Fly Ash with Boiler Slag D 105 Mohr-Coulomb 0 29
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2?0

Material Name Colo U'(‘::’S‘I}I;;g)ht Strength Type Co(l; e;;on (::;)
Alluvial (Sand) D 108 Mohr-Coulomb 0 36
Alluvial (CL/ML) . 110 Mohr-Coulomb 50 28
Embankment Fill [] 115 Mohr-Coulomb | 50 | 30
Levee Fill D 115 Mohr-Coulomb 50 30
Fluvial Sand [] 120 Mohr-Coulomb | 0 38
Fly Ash D 90 Mohr-Coulomb 0 28
Fly Ash with Boiler Slag D 105 Mohr-Coulomb 0 29

CROSS SECTION EE'

UNLINED POND

STATIC SLOPE STABILITY ANALYSIS
BLOCK - DRAINED

——
-100

——
-50

0 50

——
200

——
250




4‘50

4?0

3‘50

Safety Factor
0.0

O UL U U DD WWWWNDNNNNMNNRERREREREREOOO
O 0O Ul WO OoWwU WO WU WO Oow U WO WU Wo wu W

3?0

25‘0

Il

Material Name Color Ur('li;:/vf:;g)ht Strength Type Co(r:, es;i)on (::;)
Alluvial (Sand) D 108 Mohr-Coulomb 0 36
Alluvial (CL/ML) B 110 Undrained 1300
Embankment Fill D 115 Undrained 800
Levee Fill [] 115 Undrained 800
Fluvial Sand D 120 Mohr-Coulomb 0 38
Fly Ash [] 90 Undrained 500
Fly Ash with Boiler Slag D 105 Undrained 800
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: g ° g Material Name Color Ur;;;s\yf:;g)ht Strength Type Co(l:’ essfl)on (::;)
1 ; : Z Alluvial (Sand) [] 108 Mohr-Coulomb 0 36
B 3.0 Alluvial (CL/ML) . 110 Undrained 1300
§{ g g Embankment Fill D 115 Undrained 800
] 3.8 Levee Fill [] 115 Undrained 800
: 2 : g Fluvial Sand D 120 Mohr-Coulomb 0 38
. 4.5 Fly Ash [] 90 Undrained 500
] 4.8 — -
b 5.0 Fly Ash with Boiler Slag D 105 Undrained 800
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1.1

< 0.28

Material Name

Unit Weight
(Ibs/#t3)

Strength Type

Cohesion
(psf)

Phi
(deg)

Alluvial (Sand)

108

Mohr-Coulomb

0

Alluvial (CL/ML)

110

Undrained

1040

Embankment Fill
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Undrained

640

Levee Fill

115

Undrained

640
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SITE SPECIFIC SEISMIC RESPONSE ANALYSIS
Introduction

The New Madrid Power Plant is located within the New Madrid Seismic Zone (NMSZ) and the Mississippi
embayment. The NMSZ is associated with strong ground motions and the Mississippi embayment is
associated with thick soil. The natural embayment soils underlying the Lined Pond is estimated to be
approximately 1,900-ft thick. It has been demonstrated that the strong ground motions migrating up
through the thick soil alter the spectral response at the ground surface so that it is much different than
the response in the bedrock below the site. At short periods increasing soil thickness correlates with a
decreasing hazard due to the nonlinear soil behavior. Similarly, at long periods, increasing soil thickness
correlates with increasing hazard due to soil resonance (Cramer, 2015).

Overview of Site-Specific Seismic Analysis

A one-dimensional non-linear ground response analysis was performed to estimate the subsurface
response to an earthquake event at New Madrid.

It is important that the rock and soil characteristics used to develop the ground response model match
the engineering and seismic characteristics of the soil and rock at the New Madrid Power Plant.
Properly conditioned bedrock strong ground motions (acceleration time histories) are required to
perform a site-specific seismic analysis. These rock motions should match the spectral response of
characteristic ground motions with respect to the dominant seismic sources affecting New Madrid.
Unfortunately, strong motion records from large magnitude events are not available for Central and
Eastern U.S. (Romero and Rix, 2001). Therefore, peer reviewed synthetic ground motions created for the
Nuclear Regulatory Commission specifically for Central and Eastern U.S. (CENA), which were provided to
Haley & Aldrich by Dr. Youssef Hashash, were used to approximate the spectral response characteristics
at the site.

A site-specific target response spectrum was created for the site to be used as a guide in selecting and
matching the proper ground motions for the study. This target spectrum was developed following well
established criteria developed for building and infrastructure standards. The common design is based
on the maximum critical risk targeted (MCEg) spectral response acceleration. In general, two different
design methodologies (probabilistic and deterministic) are used to approximate the MCEg spectrum and
generally the lesser of the spectral response accelerations from each method at each period is used to
create the site-specific target spectrum. However, unlike the structural geology of the west coast,
central and eastern U.S. (CENA) does not have well-defined fault systems needed to properly develop a
deterministic spectral response. Also, since the impoundment under investigation sits almost on top of
the pseudo fault zone responsible for the seismic activity at New Madrid, a decision was made to use
the probabilistic target spectrum created from the uniform hazard spectrum (UHS) by performing a
probabilistic seismic hazard analysis (PSHA). The PSHA is developed from research on potential sources
of past earthquake associated faulting along with estimates of potential magnitudes and frequencies of
occurrence. Uncertainty and randomness in each of these components is accounted for in the
computation of the UHS.



The bedrock at the site is classified as NEHRP Site Class A, hard rock. The 2014 UHS, provided by USGS,
for a hypothetical Site Class A rock, based on the 2,500 —year return period event, was used to identify
the Probabilistic Target Spectrum used for the site-specific evaluation. The deaggregation data used to
develop the PSHA was used to select synthetic CENA Ground motions for the ground response model.

The computer software program DEEPSOIL Version 7.0 by Hashash, Y.M.A., Musgrove, M.l., Harmon,
J.A,, Groholski, D.R., Phillips, C.A., and Park, D. Urbana, IL, Board of Trustees of University of Illinois at
Urbana-Champaign was used to simulate ground response. DEEPSOIL is a unified 1D equivalent linear
and nonlinear site response analysis platform. The non-linear time domain response analysis was used
for this project. The ground motions are applied to the bedrock located at the base of the soil column in
the DEEPSOIL model and simulated to resonate up through the column. The bedrock is modeled as a
half-space.

USGS Deaggregation and PSHA Target Spectrum

A probabilistic seismic hazard analysis (PSHA) based on USGS 2014 Earthquake Hazard and Probability
Maps were used to provide the target spectrum used to select, scale, and match ground motions for the
project (USGS 2014). Since individual rock motions were used to simulate the ground response, the
target spectrum was further amplified by adjusting the rock motions for maximum direction. The
motions were not corrected for risk, which is conservative.

Deaggregation data obtained from the PSHA was used to provide the additional information such as
magnitude and direction of seismic sources needed to select the ground motions used for the response
analysis. The USGS Unified Hazard Tool was used to obtain the characteristics of the most significant
earthquakes deemed to contribute the most to the seismic activity at the New Madrid Power Plant. The
deaggregation data suggests that the representative design earthquake for ground motions with a
return period of 2,500 years should be between magnitude 7.3 and 8.0 and within a 13 km radius. The
Appendix contains information relevant to construction of the target spectrum.

The table below provides information used to choose the ground motions.

DEAGGREGATION DATA 2500- year event, Class A
Significant Period Magnitude Distance
(mean) (km)
PGA 7.34 11.48
0.2 7.53 12.07
1 7.58 12.66
7.59 13.1

Since magnitude 7.3 to 8.0 earthquakes within distances of between 11 to 13 km are responsible for
generating the majority of the PSHA response spectrum and due to the fact that real ground motions
with such characteristics are non-existent for Central and Eastern North America (CENA) a decision was
made to use synthetically generated rock motions for the non-linear response analysis.



Rock Motions for the PSHA

Seven synthetic CENA rock motion records provided by the Nuclear Regulatory Commission were
selected to match the PSHA target response spectrum for the site. The motions were created for
magnitude 7.5 events. They were chosen so that the scaling factor used to match the target spectrum
was less than 10. The rock motions where then spectrally matched in three stages to the entire target
spectrum using RSPMatch software provided in Geomotions Suite 2000 by Geomotions LLC.

The rock motions were matched in three stages as per the techniques provided in the manual for
RSPMatch. After each stage, the matched motion from the preceding stage was used to generate the
next stage. SeismoMatch software by SeismoSoft was also used in the matching to provide additional
graphical output for this report. The only match parameter that changes in the three stages used for
matching is the maximum moment. The match series involved the following period ranges:

Matching | Series Period Range
Series
1 0.028s to 1s
2 0.028s to 2s
3 0.028s to 5s

The motions were then baseline corrected. The Appendix contains the construction stages used to
create the rock motions used for the non-linear response analyses.

One-Dimensional Non-linear Ground Response Analysis

Seismic soil response models require specific physical information about the subsurface soils at the site
being investigated. The most general linear elastic models require information on each soil layer such as
the unit weight, shear wave velocity, layer thickness, and effective earth pressures. The more
sophisticated equivalent linear and non-linear models require additional dynamic characteristics of the
soil. DEEPSOIL provides means to evaluate both linear frequency and time domain models and several
different types of non-linear time domain response models with or without pore pressure interaction.

The General Quadratic/Hyperbolic Model (GQ/H) soil model with Non-Masing Re/Unloading formulation
was chosen to represent the embayment soil response. Besides providing the non-linear response to a
SDOF system, this model allows the user to specify soil strength in a Generalized Hyperbolic Model. It
therefore requires additional information regarding the soil strength characteristics of the soils.

Soil Model

The embayment soil at New Madrid Power Plant is 1900 feet thick where the impoundment is located.
Due to the seismic importance of the area, the subsurface around New Madrid has been widely
researched. The shear wave velocity profile of the subsurface, which is an important component in a
soil response model has been widely documented for New Madrid. The shear wave velocity profile for
the entire 1900 ft soil profile was compiled from several historic sources. Figure 1 provides the
compilation of shear wave sources used to construct the soil profile in the DEEPSOIL model.
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Figure 1: Shear wave velocity profile used to develop the DEEPSOIL Model.

Several additional physical properties of the embayment soil are also available from historic sources. An
equivalent linear model for the embayment soil column at New Madrid, developed previously for an
equivalent linear response model, was used to provide many of the common soil characteristics used for
the seismic response model in the present analysis, Shelton (2018).

DEEPSOIL models incorporate various dynamic geotechnical characteristics such as strain related
modulus and damping reduction used in the ground response analysis which are representative of the
non-linear, pressure dependent soil properties attributed to the Mississippi Embayment. Curve fitting
functions are used to model the dynamic non-masing modulus reduction and damping associated with
soil strain changes caused by shear wave propagation through the soil column. The MRDF reduction
factor approach was selected for use in the GQ/H model using a reference curve developed by Darendeli
(2001). The Darendeli curve is based on several geotechnical properties of the soil such as soil type,
over-consolidation ratio (OCR), coefficient of earth pressure at rest (ko), and standard penetration test
number (SPT-N).

Besides the physical properties described previously, the non-linear GQ/H response model requires
information regarding the shear strength profile of the soil column. Recent cone penetration test (CPT)
data is available for the upper 100 feet of the subsurface, so it is possible to determine the shear
strength profile in this section of the soil column. However, below 100 ft depth, it is necessary to
estimate the strength characteristics of the soil column using empirical relationships.

Plate 13 in the Appendix presents the spreadsheet for the GQ/H soil profile used for the response
analysis. Many of the soil parameters from this spreadsheet were used to describe the input for the
DEEPSOIL model. The soil parameters located in the columns at the far right of the spreadsheet are
used to derive the shear strength characteristics of the soil. Note the blue dependency arrows on the
spreadsheet that indicate how each parameter is dependent on the preceding parameter in the



adjacent column. A series of empirical relationships for each derived soil parameter were chained
together such that each parameter was used to estimate the next parameter finally ending with an
estimate of the shear strength of the soil layer. The order of dependency is described below.

The shear wave velocity was used to derive the SPT-Ngo which was then used to derive the relative
density (Dr) which was used to derive the friction angle (¢), and finally used to derive the shear strength.

The SPT-Ngo value is related to the shear wave velocity using a relationship developed by PEER (2012)
V; = 30 N3?150,%275 where Vsin M/s, o’vinkPa

Bowles provides a series of relationships that can be used to derive the friction angle of the soil from
knowledge of the SPT-N7, and the relative density, D,. Skempton provided the relationship, Bowles
(2012).

ND—:; =32 + 0.288¢",,

where d’y is the effective pressure in kPa and Ngo is converted to Nyo using the following relationship

60
o Neo

N-n =
70 70

The FHWA then provides a relationship deriving the effective friction angle from the relative density
using the relationship, FHWA (2016):
@' = 34 + 10D, — (3 + 2D,)log (‘;—>

a

Where p, is atmospheric pressure in the same units as o’y.

This chain of empirical methods described above was used to produce the shear strengths for the soil
columns below 100 ft depth where reliable soil strength information of the soil was unavailable. The
CPT data was used to provide more accurate strength estimates for the upper profile of model. It is
important to have good strength estimates for the upper 100 ft of the soil model to provide a good
estimate for soil response at the surface.

Plates 14 and 15 in the Appendix provides a graphical display of some of the more important physical
characteristics of the soil column used for the model. Initially the model was created using 50 relatively
thick soil layers (Plate 14). However, since the thickness of the soil layer effects the frequency
transmission of the seismic wave energy, DEEPSOIL provides a routine to adjust the soil layer thickness
throughout the entire soil column to maximize wave frequency transmission. Plate 15 in the Appendix
displays the soil profile for the frequency adjusted model.

Site Response Analysis

As mentioned previously, DEEPSOIL software was used to numerically simulate how the propagation of
rock motions, applied to the base of the soil column, resonate up through the soil layers to the top of



the soil column. During the propagation, as the model resonates, straining occurs which alters the
physical properties of the soil and affects the spectral response at the surface of the model.

Plate 16 in the Appendix shows the results of the ground response analysis for the seven representative
rock motions. This figure compares the spectral response of the spectrally matched bedrock input
motions, applied at the base of the soil column, with that of the resultant spectral response at the
surface and reveals the transformation in the response caused by wave propagation through the 1,900-
ft thick soil column. At short periods increasing soil thickness correlates with a decreasing hazard due to
the nonlinear soil behavior. Similarly, at long periods, increasing soil thickness correlates with increasing
hazard due to soil resonance (Cramer, 2015).

The table below summaries the site specific seismic parameters useful for additional stability
assessment.

TABLE
PREDICTED SURFACE PGA AND NEWMARK MAGNITUDE CORRECTION FACTOR
Synthetic Motion Original Original Non-linear Newmark Magnitude
Designation Magnitude Scaled DEEPSOIL Correction Factor?
PGA PGA

NRCM75aBRN0OOO 7.5 1.31 0.34 1.06

NRCM75Rb_TCUQ95-W 7.5 1.23 0.53 1.06

NRCM75Rb-GBZ000 7.5 1.26 0.44 1.06

NRCM®65Ra_LGP0O00O 6.5 1.88 0.42 1.40

NRCM65Rb_FSD172 6.5 1.30 0.45 1.40

NRCM75Ra_IZT090 7.5 1.10 0.36 1.06

NRCM75Rb-ARC000 7.5 1.17 0.46 1.06

!Determined using the method developed by Bray and Traversarou (2007)
Newmark Displacement Analysis

The Newmark method predicts the amount of ground displacement for a given value of yield
acceleration cause by seismic events. The Newmark displacement analysis is based on the shear stress
time history acting along the failure plane within the slope. The yield acceleration is the minimum
amount of ground acceleration necessary to initiate motion along the failure surface and is used to
determine the appropriate pseudo-static coefficient used for seismic slope stability analyses.

Shake 2000 by Geomotions! was used to perform the Newmark displacement analysis to estimate slope
displacement by incorporating the results of the one-dimensional ground response analysis. Shake 2000
incorporates several different variants of the Newmark block displacement method and the numerical
approach known as YSLIP developed by Kavazanjian and Matasovic (1996) was chosen for our analysis.
All seven site-specific bedrock motions were used to evaluate relationships between the Newmark
permanent displacements and the associated yield acceleration. Several impoundment cross-sections
were evaluated, and the most conservative location of the failure plane was determined to be 15 ft
below the top of slope.

! Geomotions, LLC, Ordonez, Gustavo A. (2012). SHAKE2000 — A Computer Program for the 1-D Analysis of
Geotechnical Earthquake Engineering Problems



After performing the Newmark displacement analysis, it was necessary to adjust the displacement
predictions to correspond to the difference between the magnitudes of the ground motions used in the
analysis and the magnitude of the representative earthquake event established for the New Madrid
Power Plant. Correction factors were applied to scale the displacements to the target magnitude 8
event. The correction factors were determined using the approach developed by Bray and Travasarou
(2007), which relates permanent displacement from a Newmark analysis with the magnitude of the
earthquake event (Bray, 2007). Plates 17 through 19 in the Appendix presents the spreadsheet used to
develop the Bray and Travasarou magnitude correction factors for the Newmark displacement analysis.
Plate 20 in Appendix presents the modified Newmark displacement graphs for the seven rock motions
depicting permanent displacement versus yield acceleration.
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File No.
CALCULATIONS Sheet of
B EE"E—I"\II L‘EEE Client Haley & Aldrich Inc. Date 6-Feb-19
Project New Madric Coal Ash Impoundment Computed by JMK
Subject Site-specific seismic hazard response Checked by
New Madrid Coal Ash Impoundment
I. Site Class A hard rock-2475yr return New Madrid
2014 PSHA Maximum Direction Risk Factor
IV Target Adj d UHS [Adjustments Adjustment
Class A Bedrock Maximum Risk SPECTUM Period Factor Toa2s= 0.2 CRS = 0.8
T Sa* Direction Coeff. Sa(g) 0.01 1.19 ASCI 7 Tis= 1 CR1=  0.82
0.01 1.7958 1.19 1 2.14 0.02 1.19 1.1
0.1 3.06 1.19 1 3.64 0.03 1.19
02 2.5425 121 1 3.08 0.05 1.19
0.3 2.14 1.22 1 2.61 0.075 1.19
0.5 1.59 1.23 1 1.96 0.1 1.19
1 0.9349 1.24 1 1.16 0.15 1.2
1.5 0.67 1.24 1 0.83 0.2 1.21
2 0.5262 1.24 1 0.65 0.25 1.22
3 0.328 1.25 1 0.41 0.3 1.22
5 0.201 1.26 1 0.25 0.4 1.23
*NOTE: Values in red are used to provide curve estimate 0.5 1.23
Periods 3 and 5 taken from ASCE 7-16 MCE spectrum 0.75 1.24
1 1.24 13
15 1.24
2 1.24
ASCI 7-16 MCEg* ASCI 7-16 Design 3 1.25
Class A Bedrock Class A Bedrock 4 1.26
T Sa* T Sa* 5 1.26
0 1.017 0 0.678 7.5 1.28
0.08 2.554 0.08 1.696 10 1.29
0.4 2.544 0.4 1.696
0.5 2.031 0.5 1.354
1 1.015 1 0.645
1.5 0.677 1.5 0.451
19 0.534 19 0.356
2 0.508 2 0.322
3 0.328 3 0.222
5 0.201 5 0.135
UHS TARGET UHS

Adjusted UHS

Class A Bedrock SPECTUM
T Sa(g)
0.01 2.137002
0.1 3.6414
0.2 3.076425 [ [ |
0.3 2.6108 [ | |
0.5 1.9557
1 1.159276
15 0.8308
2 0.652488
3 0.328 0.41
5 0.201 0.25326

*Notes:
1. OSHPD Design Tool
2. Includes Risk

New Madrid
2475yr, Class A
Response Spectrums

==& 2019 PSHA TARGET
= 4= - ASCE 7-16 MCER

=h==ASCE-7-16 Design

NOTE: Values for the 2014 PSHA are estimated for periods longer than 2 seconds
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ENGINEERING

CALCULATIONS Sheet of
Client Date 1-Aug-19
Project|New Madrid Impoundment Computed by _ JMK
Subject|Spectrally Matching Synthetic Ground Motions Checked by

PROBLEM STATEMENT & OBJECTIVE
Spectrally Match ground motions to the 2014 PSHA Target for New Madrid

REFERNCES

1. Set of synthetically matched CENA ground motions for 7.5 magnitude events provided by the Nuclear Regulatory Commission
2. RSPMatch manual, Geomotions Suite 2000, Geomotions LLC

3 USGS Earth Quake Hazard Tool, ( https://earthquake.usgs.gov/hazards/interactive/index.php )

CALCULATIONS
All Motions in this section were from Nuclear Regulatory Commission Synthetic Central and Eastern United States motions simulating a magnitude 7.5 event. The scaling factor for the ground
motions was less than 10.

The motions were matched in three stages at per the RSPMatch tutorial. After each stage the matched motion from the preceding stage was used to generate the next stage.
SeismoMatch was used for the matching. The only match parameter that changes in the three series is the maximum moment. The match series involved the following period ranges

Matching Series
Series  Period Range

1 0.028s to 1s
2 0.028s to 2s
3 0.028s to 5s
ATTACHMENTS

1. Parameters for the synthetic ground motions used for the matching

2. 2014 PSHA Target Spectrum

. Parameters used for spectrally matching ground motions to the PSHA

. Graph depicting PSHA target with matched ground motions

. DeepSoil generated spectral information regarding each match ground motion.

v AW




Nuclear Regulatory Commission Synthetic Ground Motions

NRCM75Rb-GBZ000.csv

NRCM75aBRNO0O
property value units
timestep 0.005 s
nyquist 100 Hz
pga 1.296227 g
pgv 0.54632 m/s
ped 0.081573 m
peakAl 0.011669 ai
sigDuration 10.37 s
braDuration 22.515 s
uniDuration 12.715 s
Duration 24.96 s
predominantPeriod 1.5625 Hz
MeanPeriod 0.252762 s
predominantSpectralPeriod 0.04176 s
smoothedSpectralPredomPeriod 0.078115 s
averageSpectralPeriod 0.70599 s
NRCM65Ra_LGP000.csv
property value units
timestep 0.005 s
nyquist 100 Hz
pga 1.647102 g
pgv 0.999713 m/s
ped 0.434856 m
peakAl 0.012596 ai
sigDuration 10.215 s
braDuration 20.965 s
uniDuration 10.285 s
Duration 24.96 s
predominantPeriod 1.464844 Hz
MeanPeriod 0.589828 s
predominantSpectralPeriod 0.06452 s
smoothedSpectralPredomPeriod 0.087407 s
averageSpectralPeriod 0.926517 s

Mag 7.5 SCALE FACTOR > 10
NRCM75Rb_TCU095-W.csv
property value units
timestep 0.005 s
nyquist 100 Hz
pga 0.7818623 g
pgv 0.424570013 m/s
pgd 0.400835291 m
peakAl 0.003885443 ai
sigDuration 21.605 s
braDuration 66.98 s
uniDuration 16.14 s
Duration 89.995 s

predominantPeriod

2.532958984  Hz

MeanPeriod 0.329923362 s
predominantSpectralPeriod 0.099682495 s
smoothedSpectralPredomPeriod 0.082920403 s
averageSpectralPeriod 0.815493573 s
NRCM65Rb_FSD172.csv
property value units
timestep 0.005 s
nyquist 100 Hz
pga 0.3435764 g
pgv 0.091054544 m/s
pgd 0.062869207 m
peakAl 0.000960825 ai
sigDuration 24.285 s
braDuration 37.565 s
uniDuration 15.98 s
Duration 39.98 s

predominantPeriod

MeanPeriod

predominantSpectralPeriod
smoothedSpectralPredomPeriod
averageSpectralPeriod

9.545898438  Hz
0.186910169 s
0.106073916 s
0.057487975 s

0.981073 s

property value units
timestep 0.005 s
nyquist 100 Hz
pga 0.4535 g
pgv 0.4905608 m/s
ped 0.3752116 m
peakAl 0.0021143 ai
sigDuration 16.125 s
braDuration 25.91 s
uniDuration 16.315 s
Duration 27.995 s
predominantPeriod 0.2441406 Hz
MeanPeriod 0.4271591 s
predominantSpectralPeriod 0.0270293 s
smoothedSpectralPredomPeriod  0.0662218 s
averageSpectralPeriod 1.0379488 s

NRCM75Ra_IZT090.csv

property value units
timestep 0.005 s
nyquist 100 Hz
pga 0.348697 g
pgv 0.2601821 m/s
pgd 0.1058957 m
peakAl 0.0015396 ai
sigDuration 20.135 s
braDuration 27.875 s
uniDuration 19.265 s
Duration 29.995 s
predominantPeriod 0.5615234 Hz
MeanPeriod 0.3617224 s
predominantSpectralPeriod 0.0368794 s
smoothedSpectralPredomPeriod  0.0915596 s
averageSpectralPeriod 0.990518 s




NRCM75Rb-ARC000.csv

property

timestep

nyquist

pga

pgv

pgd

peakAl

sigDuration

braDuration

uniDuration

Duration
predominantPeriod
MeanPeriod
predominantSpectralPeriod
smoothedSpectralPredomPeriod
averageSpectralPeriod

Step3: Camy out Speciral Matching

in Period:
b aw Period:

td aw.matching period can not be higher

than maximum defined period

Note: Max Period varies for each series

Scale factor:

Tolerance:

Do Matching

New Madric 2014 PSHA

Parameters for the alpha model

al

az

f1

f2

® s
AR

Pest-yield hardening rato  [g.025

PGA correction parameters

Target PGA

i

Adjustment frequency

=]

B LA H R

Damping

Number of cyles

All Motions in this section were from Nuclear Regulatory Commission Synthetic Central and
Eastern United States motions simulating a magnitude 7.5 event. The scaling factor for the

ground motions was less than 10.

The motions were matched in three stages at per the RSPMatch tutorial. After each stage
the matched motion from the preceding stage was used to generate the next stage.
SeismoMatch was used for the matching. The only match parameter that changes in the
three series is the maximum moment. The match series involved the following period ranges

Matching Series

Series  Period Range
1 0.028s to 1s
2 0.028s to 2s

3 0.028s to 5s

value units Adjusted UHS*
0.005 s Class A Bedrock SPECTUM
100 Hz T Sa(g)
0.298447 g 0.01 2.14 PSHA
0.237409 m/s 0.1 3.64
0.042298 m 0.2 3.08 4
0.001422 ai 0.3 2.61 . 3
15.49 s 0.5 1.96 22
27.89 s 1 1.16 7 —o—salg)
19.32 s 1.5 0.78 0
29.995 s 2 0.65 0 2 3 4 5 6
2.661133 Hz 3 0.41 Period (s)
0.40986 s 5 0.25
0.028762 s
0.108968 s *Adjusted for maximum direction
0.991272 s
Settings
General Matching Parameters  Response Spectra  Ground Motion Parameters  Units Settings Settings
Ma:::ga:‘r E:::E e aT e el i kx Exametas] Resporse Spectra (ol dbotioaEarapete ikt General Matching Parameters Response Spectra | Ground Motion Parameters U
Max iterations Mumber additional waves Bl alie PR T e Period Range and Step
Scale Factor [i | Offdasonaireducton camma vin.period [o.028 S T —
- Beta Max, Period
Min Eigen Value Group size 5 o s e — Vo, Period
Matching Period Range . S—— perd st —
Min Period 0.028 Max Period LEy i

Ductiity Spectra

Post-yield hardening ratio  [0,028




Accelergtion (@)

‘—— Target Spectrum
ARCO00

BRNOOD
FSDM72
GZB000
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|GzB000-Match
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|Tcu095-Match
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I File No.
B ‘_ CH 1 L_DE:_ . SOIL PROPERTIES FOR SHEETPILE DESIGN Sheet of
ENGINEERING Client Date 10-May-19
Project New Madrid Computed by JMK
| Subject Nonlinear DeepSoil Profile Checked by
DeepSoil Ver. 7.0 GQ/H soil model with non-masing Re/Unloading behavior Vs = i el 1)
» VsinM/s, o,'in Kpa
Ko = (1 —sin(@)) * OCRVsm(m v PEER -"Estimation of Shear Wave Profiles, 2012
Elevation [ft] 15 /0"y = 0.29 Layer thickness= h= S/4fmux = 5/4(25) Ny _ 12 + 0288, Nsu% (Ns0)
Depth to Water (ft] 30 fnax = 25 Hz 2z ? T mg(i) FHWA-16072
Water Unit wt 62.4 pcf Shear Strength below 190 ft based on empirical correlations to shear wave velocity Po' in kPa, Bowles 5th ed.  |[Gocrr. of Uniformity | & | BT C B
£, <6 [ 34 | 10 [ 3 | 2
DeepSoil Soil Properties
Material Description Soil Layer Soil Propety . L Effective L Effective . . Derived
. . Layer Unit Initial Shearwave Total Stress Midpoint Stressat | Shear Wave| Derived Relative . Shear Ko
New Material Model EL Thickness Depth Model No. Weight Damping Velocity OCR Water Wt o Stress Depth Midpoint, Velocity SPT-Ng Density, Dr Friction Strenth
GQ/H Darendeli2009 (ft) Option 1 e c'y o\ ’ ! Angle g
Option 2 [ft] ft (pcf) (ft/s) (pcf) (psf) (psf) [ft] [psf] (m/s) Neo (%) (degree) (psf)
1 Enbankment Fill 15 5 0 1 115 0.05 800 2 0.00 0.00 0.00 B 288 244 CPT 16 550 0.88
2 Enbankment Fill 10 10 5 4 115 0.05 800 2 0.00 575.00 575.00 10 1125 244 CPT 16 550 0.88
3 Alluvial Clayey Silt PI30 0 10 15 4 110 0.05 550 1 0.00 1675.00 1675.00 20 2215 168 CPT 16 1000 0.72
4 Alluvial (granular) -10 10 25 1 108 0.05 778 1 0.00 2755.00 2755.00 30 3139 237 CPT 34 2117 0.44
5 Fluvial Deposits (granular) -20 10 35 1 108 0.02 779 1 312.00 3835.00 3523.00 40 3811 238 CPT 38 2977 0.38
6 Fluvial Deposits (granular) -30 10 45 1 120.00 0.02 784 1 936.00 5035.00 4099.00 50 4387 239 CPT 38 3428 0.38
7 Fluvial Deposits (granular) -40 10 55 3 120.00 0.02 756 1 1560.00 6235.00 4675.00 60 4963 230 CPT 38 3878 0.38
8 Fluvial Deposits (granular) -50 10 65 3 120.00 0.02 817 1 2184.00 7435.00 5251.00 70 5539 249 CPT 38 4328 0.38
9 Fluvial Deposits (granular) -60 10 75 3 120.00 0.02 884 1 2808.00 8635.00 5827.00 85 6403 270 CPT 38 5003 0.38
10 Fluvial Deposits (granular) -80 20 95 3 120.00 0.02 872 1 4056.00 11035.00 6979.00 110 7918 266 CPT 38 6186 0.38
11 Fluvial Deposits (granular) -110 30 125 3 125.00 0.02 1138 1 5928.00 14785.00 8857.00 145 10109 347 CPT 38 7898 0.38
12 Fluvial Deposits (granular) -150 40 165 3 125.00 0.02 1138 1 8424.00 19785.00 11361.00 185 12613 347 CPT 38 9854 0.38
13 Fluvial Deposits (granular) -190 40 205 3 125.00 0.02 1348 1 10920.00 24785.00 13865.00 225 15117 411 CPT 38 11811 0.38
14 Clayey Silt PI30 40 245 4 125.00 0.02 1391 1 13416.00 29785.00 16369.00 265 17621 424 40 0.35 34 11940 0.44
15 Clayey Silt PI30 40 285 4 125.00 0.02 1391 1 15912.00 34785.00 18873.00 305 20125 424 34 0.31 34 13333 0.45
16 Sand 40 325 5 125.00 0.02 1375 1 18408.00 39785.00 21377.00 345 22629 419 28 0.26 33 14691 0.46
17 Sand 40 365 5 125.00 0.02 1375 1 20904.00 44785.00 23881.00 385 25133 419 24 0.23 33 16077 0.46
18 Sand 40 405 5 125.00 0.02 1493 1 23400.00 49785.00 26385.00 425 27637 455 32 0.26 33 17694 0.46
19 Sand 40 445 5 125.00 0.02 1493 1 25896.00 54785.00 28889.00 465 30141 455 28 0.23 32 19067 0.47
20 Sand 40 485 5 125.00 0.02 1798 1 28392.00 59785.00 31393.00 505 32645 548 61 0.33 33 21139 0.46
21 Sand 40 525 5 125.00 0.02 1798 1 30888.00 64785.00 33897.00 545 35149 548 55 0.30 33 22490 0.46
22 Clayey Silt PI30 40 565 6 125.00 0.02 1798 1 33384.00 69785.00 36401.00 585 37653 548 50 0.28 32 23839 0.47
23 Clayey Silt PI30 40 605 6 125.00 0.02 2241 1 35880.00 74785.00 38905.00 625 40157 683 129 0.43 33 26470 0.45
24 Clayey Silt PI30 40 645 6 125.00 0.02 2241 1 38376.00 79785.00 41409.00 665 42661 683 120 0.41 33 27790 0.45
25 Clayey Silt PI30 40 685 6 125.00 0.02 2241 1 40872.00 84785.00 43913.00 708 45322 683 111 0.38 33 29192 0.46
26 Clayey Silt PI30 45 730 6 125.00 0.02 2241 1 43680.00 90410.00 46730.00 753 48139 683 103 0.36 33 30677 0.46
27 Clayey Silt PI30 45 775 6 125.00 0.02 2227 1 46488.00 96035.00 49547.00 798 50956 679 93 0.33 32 32117 0.47
28 Sand 45 820 7 125.00 0.01 2227 1 49296.00 101660.00 52364.00 843 53773 679 87 0.31 32 33600 0.47
29 Sand 45 865 7 125.00 0.01 2227 1 52104.00 107285.00 55181.00 888 56590 679 81 0.29 32 35083 0.47
30 Sand 45 910 7 125.00 0.01 2227 1 54912.00 112910.00 57998.00 933 59407 679 76 0.28 32 36563 0.48
31 Sand 45 955 7 125.00 0.01 2227 1 57720.00 118535.00 60815.00 978 62224 679 72 0.26 31 38042 0.48
32 Sand 45 1000 7 125.00 0.01 2227 1 60528.00 124160.00 63632.00 1023 65041 679 68 0.25 31 39520 0.48
33 Sand 45 1045 7 125.00 0.01 2211 1 63336.00 129785.00 66449.00 1068 67858 674 62 0.23 31 40951 0.48
34 Clayey Silt PI30 45 1090 8 125.00 0.01 2211 1 66144.00 135410.00 69266.00 1113 70675 674 59 0.22 31 42426 0.49
35 Clayey Silt PI30 45 1135 8 125.00 0.01 2211 1 68952.00 141035.00 72083.00 1158 73492 674 56 0.21 31 43899 0.49
36 Clayey Silt PI30 45 1180 8 125.00 0.01 2310 1 71760.00 146660.00 74900.00 1203 76309 704 66 0.23 31 45644 0.49
37 Clayey Silt PI30 45 1225 8 125.00 0.01 2310 1 74568.00 152285.00 77717.00 1250 79282 704 62 0.22 31 47192 0.49
38 Clayey Silt PI30 50 1275 8 125.00 0.01 2343 1 77688.00 158535.00 80847.00 1300 82412 714 63 0.22 31 48913 0.49
39 Clayey Silt PI30 50 1325 8 125.00 0.01 2343 1 80808.00 164785.00 83977.00 1353 85699 714 60 0.21 31 50618 0.49
40 Clayey Silt PI30 55 1380 8 125.00 0.01 2343 1 84240.00 171660.00 87420.00 1408 89142 714 57 0.20 30 52403 0.49
41 Clayey Silt PI30 55 1435 8 125.00 0.01 2415 1 87672.00 178535.00 90863.00 1463 92585 736 63 0.20 30 54386 0.49
42 Clayey Silt PI30 55 1490 8 125.00 0.01 2415 1 91104.00 185410.00 94306.00 1518 96028 736 60 0.19 30 56164 0.50
43 Clayey Silt P30 55 1545 9 125.00 0.01 2475 1 94536.00 192285.00 97749.00 1573 99471 755 64 0.20 30 58110 0.50
44 Clayey Silt P30 55 1600 9 125.00 0.01 2505 1 97968.00 199160.00 101192.00 1628 102914 764 65 0.20 30 59968 0.50
45 Clayey Silt P30 55 1655 9 125.00 0.01 2505 1 101400.00 206035.00 104635.00 1683 106357 764 62 0.19 30 61737 0.50
46 Clayey Silt PI30 55 1710 9 125.00 0.01 2536 1 104832.00 212910.00 108078.00 1738 110652 773 63 0.19 30 64029 0.50
47 Sand 55 1765 10 156.00 0.01 2536 1 108264.00 221490.00 113226.00 1793 115800 773 59 0.18 30 66665 0.50
48 Sand 55 1820 10 156.00 0.01 2633 1 111696.00 230070.00 118374.00 1848 120948 803 67 0.18 30 69576 0.50
49 Sand 55 1875 10 156.00 0.01 2670 1 115128.00 238650.00 123522.00 1875 123522 814 69 0.18 30 70998 0.50
50 Bedrock 1875 10 175.00 0.001 6732 1 115128.00 238650.00 123522.00 123522 I 2052 1.00

NOTE: 1.Based on "Boston 123 years-South Boston", Boring 359, BSCE 1971

2. BSCE Boring located at exact location

3.SHANSEP parameters for Boston Blue Clay (South Boston) based on Testing for Central Artery by Haley and Aldrich, 1993

4. Sheetpile parameters for Overconsolidated Boston Blue Clay based on Normally Consolidated strength as per FHWA recommendations

5. Assume ground water is located at Mean High Water Level

6. OCR parameters were estimated

7. Drained Residual Stess based on Liquid Limit =50, Stark and Eid; "Drained Residual Strength of Cohesive Soils",1994

PLAI



Soil Profile Definition

Soil Profile Plot
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Soil Profile Metrics

Total Profile Depth 1885
Profile Natural Frequency (Hz): 0.2451
Profile Natural Period (sec):  4.079
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Time History Plots | Stress-Strain Plots | Spectral Plots | Profile Plots | Mabilized Strength . Displacement Animation | Response Spectra Summary | Check Convergence
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New Madrid Seismic Response
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ENGINEERING Checked by DATE:

(I I CHILDS Created by: IMK DATE: 2/21/2019

Seismic displacement of impoundment based on Newmark method using Bray and Travasarous relationship to compensate for magnitude differences between ground
motion and target earthquake
Non-zero displacment (not biased due to magnitude): Bray and Travarsarou(2007)

Fundamental period (T>0.05s): In(D)=-1.10 -2.83In(k,) -0.333(In(k,))20.566In(k,)In(S,(1.5T)) +3.04In(S,(1.5T))-0.244(In(S,(1.5T)))?+ 1.5T,+0.278(M-7)
te

Assumed Rigid Sliding Block (T;<0.05s): In(D)=-0.22 -2.83In(k,) -0.333(In(k,))? -0.566In(k,)In(PGA) +3.04In(PGA) -0.244(In(PGA))? +0.278(M-7) + &

where :

N Bray and Traversarou
D = non-zero displacement (cm) Y

k,=yield coefficient Magnitude Correction Factor for M8 target
T, = initial fundamental period of sliding mass (s)
S,(1.5T) = spectral acceleration of the input ground motion at a period of 1.5T,
3 i nor::\all\:]distrihuted random varible v‘\iithgzero mean and stan‘;ard deviaﬂo;(jio.m 0'278(877) 1.3 2
Fundamental Period Sliding Mass= 4H/V 80-278 (M_7) 60.278(M—7)
Seismic displacement of a slope based on Newmark method using Bray and Travasarous relationship to compensate for magnitude
15 ft Sliding Mass Height
DEEPSOIL Non-Linear GQ-H Model using Nuclear {¢ y Ci inssi heti itude 7.5 Grond
New Madrid Target Magnitude 7.7 1.21
Bray and Travasarou Newmark Analysis Adjusted Newmark
Ground Motion Magnitude Yield Coefficient, k, Magnitude Displacement ( Inches)** Displacement ( Inches)
(g8) Correction Factor Max (in) Avg (in) Min (in) Max (in) Avg (in) Min (in)
BRNOOO [Z25)
0.15 1.06 34.00 21.00 9.00 35.94 22.20 9.51
0.175 1.06 19.00 12.00 6.00 20.09 12.69 6.34
0.2 1.06 11.00 7.00 4.00 11.63 7.40 4.23
0.225 1.06 6.00 4.00 2.00 6.34 4.23 211
0.25 1.06 4.00 3.00 1.00 4.23 3.17 1.06
0.275 1.06 3.00 2.00 1.00 3.17 211 1.06
0.3 1.06 2.00 1.00 1.00 2.11 1.06 1.06
0.325 1.06 1.00 1.00 0.00 1.06 1.06 0.00
ARC000 7.5
0.15 1.06 22.00 19.00 16.00 23.26 20.09 16.91
0.175 1.06 13.00 10.00 7.00 13.74 10.57 7.40
0.2 1.06 8.00 5.00 2.00 8.46 5.29 211
0.225 1.06 4.00 2.00 1.00 4.23 211 1.06
0.25 1.06 2.00 1.00 0.00 211 1.06 0.00
0.275 1.06 1.00 0.00 0.00 1.06 0.00 0.00
0.3 1.06 0.00 0.00 0.00 0.00 0.00 0.00
0.325 1.06 0.00 0.00 0.00 0.00 0.00 0.00
TCU095 [Z25)
0.15 1.06 47 43 39 49.69 45.46 41.23
0.175 1.06 30 25 20 3172 26.43 21.14
0.2 1.06 18 14 10 19.03 14.80 10.57
0.225 1.06 9 7 4 9.51 7.40 4.23
0.25 1.06 5 3 2 5.29 3.17 211
0.275 1.06 3 2 1 3.17 211 1.06
0.3 1.06 2 1 0 2.11 1.06 0.00
0.325 1.06 1 0 0 1.06 0.00 0.00
** Newmark displacement calculated independently using software such as Shake 2000




FSD172 6.5
0.15 1.40 43.00 41.00 40.00 60.03 57.24 55.84
0.175 1.40 27.00 26.00 25.00 37.69 36.30 34.90
0.2 1.40 16.00 15.00 15.00 22.34 20.94 20.94
0.225 1.40 9.00 8.00 7.00 12.56 11.17 9.77
0.25 1.40 5.00 4.00 3.00 6.98 5.58 4.19
0.275 1.40 2.00 1.00 1.00 2.79 1.40 1.40
0.3 1.40 1.00 0.00 0.00 1.40 0.00 0.00
0.325 1.40 0.00 0.00 0.00 0.00 0.00 0.00
1ZT090 7.5
0.15 1.06 14.00 12.00 10.00 14.80 12.69 10.57
0.175 1.06 5.00 4.00 3.00 529 4.23 3.17
0.2 1.06 3.00 2.00 1.00 3.17 211 1.06
0.225 1.06 1.00 0.00 0.00 1.06 0.00 0.00
0.25 1.06 0.00 0.00 0.00 0.00 0.00 0.00
0.275 1.06 0.00 0.00 0.00 0.00 0.00 0.00
0.3 1.06 0.00 0.00 0.00 0.00 0.00 0.00
0.325 1.06 0.00 0.00 0.00 0.00 0.00 0.00
LGP0O0O 6.5
0.15 1.40 50.00 39.00 28.00 69.80 54.44 39.09
0.175 1.40 30.00 24.00 19.00 41.88 33.50 26.52
0.2 1.40 20.00 16.00 12.00 27.92 22.34 16.75
0.225 1.40 14.00 10.00 7.00 19.54 13.96 9.77
0.25 1.40 9.00 6.00 4.00 12.56 8.38 5.58
0.275 1.40 5.00 3.00 1.00 6.98 4.19 1.40
0.3 1.40 2.00 1.00 1.00 2.79 1.40 1.40
0.325 1.40 1.00 1.00 0.00 1.40 1.40 0.00
GZB000 7.5
0.15 1.06 62.00 52.00 41.00 65.54 54.97 43.34
0.175 1.06 42.00 34.00 26.00 44.40 35.94 27.49
0.2 1.06 26.00 22.00 19.00 27.49 23.26 20.09
0.225 1.06 14.00 13.00 13.00 14.80 13.74 13.74
0.25 1.06 8.00 8.00 7.00 8.46 8.46 7.40
0.275 1.06 5.00 4.00 4.00 529 4.23 4.23
0.3 1.06 3.00 2.00 2.00 3.17 211 211
0.325 1.06 1.00 1.00 1.00 1.06 1.06 1.06
AVERAGE 7.5
0.15 1.06 38.86 32.43 26.14 41.08 34.28 27.64
0.175 1.06 23.71 19.29 15.14 25.07 20.39 16.01
0.2 1.06 14.57 11.57 9.00 15.40 12.23 9.51
0.225 1.06 8.14 6.29 4.86 8.61 6.65 5.13
0.25 1.06 4.71 3.57 2.43 4.98 3.78 2.57
0.275 1.06 271 171 114 2.87 1.81 121
0.3 1.06 143 0.71 0.57 151 0.76 0.60
0.325 1.06 0.57 0.43 0.14 0.60 0.45 0.15

** Newmark displacement calculated independently using software such as Shake 2000




Yield Coefficient

Newmark Analysis - Magnitude Corrected
BRNOOO-Matched (Mag Corrected)

Max Displacment (in)

ARC000-Matched (Mag. Corrected)

Yield Coefficient

Adj. Displacment (in)

0.15
0.175
0.2
0.225
0.25
0.275
0.3
0.325

35.94

20.09

11.63
6.34
4.23
3.17
211
1.06

TCU095-Matched (Mag Corrected)

Yield Coefficient

Displacment (in)

0.15
0.175
0.2
0.225
0.25
0.275
0.3
0.325

23.26
13.74
8.46
4.23
211
1.06
0.00
0.00

FSD172-Matched (Mag Corrected)

Yield Coefficient

Adj. Displacment (in)

0.15
0.175
0.2
0.225
0.25
0.275
0.3
0.325

49.69

31.72

19.03
9.51
5.29
3.17
211
1.06

1ZT090-Matched (Mag Corrected)

Yield Coefficient

Adj. Displacment (in)

0.15
0.175
0.2
0.225
0.25
0.275
0.3
0.325

45.46

28.54

16.91
9.51
5.29
211
1.06
0.00

LGP000-Matched (Mag Corrected)

Yield Coefficient

Adj. Displacment (in)

0.15
0.175
0.2
0.225
0.25
0.275
0.3
0.325

14.80
5.29
3.17
1.06
0.00
0.00
0.00
0.00

GZB000-Matched (Mag Corrected)

Yield Coefficient

Adj. Displacment (in)

0.15
0.175
0.2
0.225
0.25
0.275
0.3
0.325

65.54
44.40
27.49
14.80
8.46
5.29
3.17
1.06

0.15 52.86
0.175 31.72
0.2 21.14
0.225 14.80
0.25 9.51
0.275 5.29
0.3 211
0.325 1.06
AVERAGE
Yield Coefficient Adj. Displacment (in)

0.15 41.08
0.175 25.07
0.2 15.40
0.225 8.61
0.25 4.98
0.275 2.87
0.3 1.51
0.325 0.60




Mean Displacement (in)

New Madrid
Newmark Analysis (15ft Sliding Mass)
70.00
\
\
60.00 \
\ 1ZT090-Matched (Mag Corrected)
50.00 “
\\ LGP000-Matched (Mag Corrected)
\\\ \ BRNOOO-Matched (Mag Corrected)
\ ARCO000-Matched (Mag. Corrected)
40.00 \ \
\ \ FSD172-Matched (Mag Corrected)
\
\ ‘\\ GZB000-Matched (Mag Corrected)
30.00 \ \ \ TCU095-Matched (Mag Corrected)
\ \ — = AVERAGE
L\ WA
NE N
20.00 AALN
AW
10.00
0.00 T
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
Yield accleration (g)




APPENDIX D

Supplemental Subsurface Information
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H&A-TEST BORING-07-1

HAHBEicH TEST BORING REPORT Boring No. HA-BSOW
Project Lined Pond, New Madrid Power Plant File No 129342-005
Marston, MO Sheet No. 1 of 2
Client Assouated Electric Cooperative, Inc. eetNo. - o
Contractor  Bulldog Drilling Start 12 June 2017
— ) Finish 12 June 2017
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S None | Rig Make & Model: CME 550 H&A Rep. C.Toscano
. . X Bit Type: Cutting Head Elevation 308.8
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: None Datum NAVDS8
Hammer Weight (Ib) -- 140 - CHJa_SItr;gH: HSA Winch / Automatic H Location
. N _ oistHammer:. Inc utomatic Hammer N 244,935.6
Hammer Fall (in.) 30 PID Make & Model: E 1,096,598.5
[ o - = = .
13 .|8C| o E coc é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& =l a=| @ os| S ® [} | @
:g_ 5 % S| E %_ g g E § g (Density/consistency, color, GROUP NAME, max. particle size*, 2l ol2l2|o0l8 § g ‘g £
o238 Ex | 80| =|8565| B structure, odor, moisture, optional descriptions SIEISIZIEIEIZ|D 7 S
o 8 S o g 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
- 0 3 s1 0.0 2| |a ML | Medium dense dark brown to gray-brown SILT (ML), stratified, no 100
6 24 | 20 111 odor, wet
I s \ FLY ASH-
i 1 S2 2.0 ML | Very loose dark brown to gray-brown SILT (ML), stratified, no 100
1 24 4.0 odor, wet, contains trace fine sand
= 3
8
i 10 S3 4.0 ML | Loose dark brown to gray-brown SILT with sand (ML), no odor, 12|16|72
6 24 6.0 wet, contains intermixed seams and layers of cinders
- 54 3
6
i 3 S4 6.0 ML | Medium dense dark brown to gray-brown sandy SILT (ML), no 20|10(70
9 24 8.0 odor, wet, contains intermixed seams and layers of cinders
= 9
13
Av4
i 10 S5 9.0 [ ML | Medium dense dark brown to gray-brown sandy SILT (ML), no 10{20|70
12 | 24 | 110 [ odor, wet, contains intermixed seams of cinders
-104 6 2
8
i 6 S6 12.0 ML | Medium dense dark brown to gray-brown sandy SILT (ML), no 15(15|70
4 12 | 140 odor, wet, contains intermixed seams of cinders
- 8
4
i 6 S7 140 I ML | Medium dense dark brown to gray-brown sandy SILT (ML), no 15(15|70
10 | 24 | 16.0 odor, wet, contains intermixed seams of cinders
-15-4 5
5
i 5 S8 16.0 ML | Medium dense gray-brown SILT with sand (ML), wet 5(11(84
5 20 18.0
= 16
21
i 10 S9 18.0 ML | Medium dense gray-brown SILT with sand (ML), wet 51(20(75
5 | 24 | 200 B
i =
Water Level Data Sample ID Well Diagram Summary
bate | Time | Elapsed]_Depth (f) to 0 - Open End Rod LI RserPpe | Overburden (fy  20.0
Time (hr.) Bottom | Bottom| \y/ ot 1 Thin Wall Tube [E] Screen
of Casing| of Hole ) Filter Sand Rock Cored (ft) 0.0
6/12/17 0 80 | 100 | 80 g'g"rdt'sst“rbedssam‘l"e Cutings Samples 9s
- Split Spoon Sample rout
6/15/17 3 days 20.0 20.0 9.0 .
Concrete Boring No. HA-BS8OW
6/21/17 9days | 20.0 | 200 | 80 SN Bontonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- HIQh

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

Note SO|I identifi catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

Boring No. HA-B8OW
ICH TEST BORING REPORT File No.  129342-005
Sheet No. 2 of 2
@ T =1 = -
c|2.|8C| o § co = é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel S?d Field Test
<z |mne =l s> @ o< | § [} ® | @
:g_ 8¢© %_ 8 IS %_ g ‘g & §' D (Density/consistency, color, GROUP NAME, max. particle size*, £ o % '-g o| 8|8 g % %
0|28 Ex|fQo|= BG5S a structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|® |8
o (‘/J“ 5 o3 =] g ﬁ % GEOLOGIC INTERPRETATION) R EE 5
i 18 =
16 - -FLY ASH-
20 288.8
20.0 BOTTOM OF EXPLORATION 20.0 FT
Note: Attempted to push undisturbed tube samples at 4, 6, 8, 11
and 14 ft, but could not due to hardness of material. Attempted
five tubes, bent two tubes.
Note: Set observation well at 20.0 ft. See Observation Well
Report for details.
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B8OW
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H&A-TEST BORING-07-1

HAHBEicH TEST BORING REPORT Boring No.  HA-B9
Project Lined Pond, New Madrid Power Plant File No 129342-005
Marston, MO Sheet No. 1 of 2
Client Assouated Electric Cooperative, Inc. eetNo. - o
Contractor  Bulldog Drilling Start 13 June 2017
— ) Finish 13 June 2017
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S None | Rig Make & Model: CME 550 H&A Rep. C.Toscano
. . . Bit Type: Cutting Head Elevation 307.5
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: None Datum NAVDS8
Hammer Weight (Ib) -- 140 - CHJa_SItr;gH: HSA Winch / Automatic H Location
. N _ oistHnammer: Inc utomatic Hammer N 244[393_7
Hammer Fall (in.) 30 PID Make & Model: E 1,095,065.9
[ o - = = .
|2 .12C| g Eos é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
— |mE& = ol [ b s, [} [} >| @
-.g_ 5 % 8 IS %_ g ] §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
) g— S| E g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % EIRAR
o 8 S o 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
- 0 5 s1 0.0 ML | Dense dark brown to olive-brown SILT with sand (ML), no odor, moist, 5(10(10(75
15 | 18 2.0 contains intermixed cinders with layers of silty fine sand
B 18
13
B o5 __ | _ __ ___ _ ] I I N I A AN N I N
5 S2 2.0 2.0 [ SM | Loose dark brown silty SAND (SM), no odor, moist, contains intermixed 15(30{30]25
5 24 4.0 cinders
B 5
4 -EMBANKMENT FILL-
B 35 __ | _ _ _ ] I I I I A IS AN I N
P | UlA| 40 4.0 | ML | Yellow-brown sandy SILT (ML), contains trace cinder particles
U 12 6.0
-5 S
H
B o251 _ ] N I I AN A AN N I N
P Ul 6.0 6.0 [ CH | Gray and brown fat CLAY (CH) 2 |98
U 21 8.0
B S
H 300.0
7.5
i 3 S3 8.0 SM | Loose yellow-brown silty SAND (SM), no odor, dry 60|40
3 24 | 10.0
I 3 -ALLUVIAL DEPOSITS-
10 p U2 | 10.0 SM | Yellow-brown silty SAND (SM)
u 20 12.0
B S
H
B 2955 __ | __ _ __ _ __ _ ] I I I I A I N I N
5 s4 | 12.0| 12.0 | CL | Stiff yellow-brown lean CLAY (CL), moist 10(90
4 20 14.0
B 5
5
B 2935 __ | __ ____ ] N I O AN A AN N I N B
p U3 | 140| 14.0 [ ML | Brown SILT (ML) 3197
U | 21 | 160
-154 S
H
B 2895 __ | __ __ __ __ _ __ ] I I I I A IS A I N
3 s5 | 18.0| 18.0 | MH | Medium stiff light brown elastic SILT (MH), moist, contains fine sand in 100
3 24 | 20.0 frequent partings and layers
B 3
5
- 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 | Bofiom[ O Open End Rod [E] Soreen Overburden (ft) ~ 31.0
“Jof Casing| of Hole ater - ) Y Filter Sand Rock Cored (ft) 0.0
6/13/17 | 15110 | 025 | 29.0 | 310 | 300 | U-Undisturbed Sample Cuttings Samples 75, 3U
S - Split Spoon Sample B Gcou
Concrete Boring No HA-B9
N Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-

Low M Medlum H- HIQh

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

Note SO|I identifi catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

Boring No. HA-B9
ICH TEST BORING REPORT File No.  129342-005
Sheet No. 2 of 2
D . = .
NEREE IS o € é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE = a= D= s ) ) | @
:g_ 8¢© %_ 8 IS %_ ‘g G § n (Density/consistency, color, GROUP NAME, max. particle size*, £ ) £ % ol 8|8 g ‘E %,
0|28 Ex|JQ|5BGs a structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|® 2|6
[a] ((/J“ % o3 o ﬁ % GEOLOGIC INTERPRETATION) RN EE 5
20
285 | ] I I S I A (S SN S A
22.0
6 S6 24.0 SP-SM| Medium dense tan poorly graded SAND with silt (SP-SM), dry 3 (8710
8 20 26.0
-254 9
11
-ALLUVIAL DEPOSITS-
2785 | _ _ __ __ __ __ __ ] I N R N AN AN N A A
3 S7 29.0| 29.0 [ SP | Medium dense tan poorly graded SAND (SP), wet 80[20
7 6 | 15 | 31.0
Lo 7
8
276.5
31.0 BOTTOM OF EXPLORATION 31.0 FT
Note: Borehole grouted to ground surface upon completion.
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B9
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H&A-TEST BORING-07-1

HAHBEicH TEST BORING REPORT Boring No. HA-B3A
Project Lined Pond, New Madrid Power Plant File No. 129342-005
Marston, MO Sheet No. 1of 4
Client Assouated Electric Cooperative, Inc. )
Contractor Bulldog Drilling Start 14 June 2017
— ) Finish 14 June 2017
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S None | Rig Make & Model: CME 550 H&A Rep. C.Toscano
o _ Bit Type: Roller Bit Elevation 299.5
Inside Diameter (in.)| 4.25 1.375 -- Drill Mud: Bentonite Datum NAVDS8
Hammer Weight (Ib)|  -- 140 - ﬁa_sitr;gH: Mud R\C;\;?rvh/ Automatic H Location
. N _ oistHnammer: Inc utomatic Hammer N 244,415_0
Hammer Fall (in.) 30 PID Make & Model: E 1,094,991.2
[ o - = = .
13 .|8C| o coc é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravell Sand Field Test
< |22 e (228 & : - 8l |85 |.z|8|2s
2182 2§ ER 928 bt (Density/consistency, color, GROUP NAME, max. particle size”, gl egTlelels £l8|®
) g—g I g olhos| & structure, odor, moisture, optional descriptions 3 u% 3 § u% u% < 2B|5
o 8 S o 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
- 0 Note: HA-B9A was drilled at the toe of the levee embankment slope in
line with HA-B9 on the levee embankment crest. Advanced borehole
- to 18 ft.
= 5 -
= 10 -
= 15 -
B 281.5
3 s1 18.0 | 18.0 [ ML | Loose brown sandy SILT (ML), no odor, wet, contains fine sand in 40|60
3 24 | 20.0 frequent seams and layers
B 3
6 -ALLUVIAL DEPOSITS-
- 20
Water Level Data Sample ID Well Diagram Summary
. |Elapsed|__Depth (ft) to: 0 - Open End Rod LLL]  Riser Pipe
Date | Time Timg (hr.| Bottom | Bofiom[ O Open Fnd Ro [E] Soreen Overburden (ft) ~ 95.0
“Jof Casing| of Hole ater . |n. all Tube Filter Sand Rock Cored (ft) 0.0
U- Unfilsturbed Sample Cuttings Samples 165
S - Split Spoon Sample B Gcou
Concrete Boring No HA-B9A
XY  Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- HIQh

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

Note SO|I identifi catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

HAtBkicH

TEST BORING REPORT

Boring No. HA-B9A

File No. 129342-005
SheetNo. 2 of 4
3 . | = y
€|8.|22|08|coc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |m.E =l a> o= s 0] 0] | @
;E_ 5 %_ 8‘ S %_ ‘g 5 §' n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
© 28| Ex| O |BSS a structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|® |6
&) (‘/)“ % o3 &) ﬁ % GEOLOGIC INTERPRETATION) RN EE 5
- 20
B 2765 | __ | __ ] I I I I AN IS N I N
4 s2 | 23.0| 23.0 | SM | Medium dense brown silty SAND (SM), no odor, wet 6040
5 | 24 | 250
B 6
6
- 25
-ALLUVIAL DEPOSITS-
B 273.5
26.0
i 11 S3 28.0 SP | Medium dense brown poorly graded SAND (SP), wet 60|35 5
14 24 | 30.0
B 16
21
- 30
[ -FLUVIAL DEPOSITS-
i 6 sS4 33.0 SP | Medium dense brown poorly graded SAND (SP), wet, contains trace 15(65|20
10 | 24 | 35.0 coarse to fine gravel
B 9
11
- 35
i 10 | s5 | 380 SP | Medium dense brown poorly graded SAND (SP), wet 80|20
13 1 10 | 40.0
B 14
15
- 40
i 15 S6 | 43.0 SP | Medium dense brown poorly graded SAND (SP), wet 15(75|10
16 | 20 | 450
B 14
13
- 45
i 10 | s7 | 480 SP | Medium dense gray poorly graded SAND (SP), wet 5180| 5
14 24 | 50.0
B 16
18
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B9A
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H&A-TEST BORING-07-1

HAtBkicH

TEST BORING REPORT

Boring No.

HA-B9A

File No. 129342-005
SheetNo. 3 of 4

[ T =] = -
€|8.|22|08|coc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |m.E =l a> o= s 0] 0] | @

;E_ 5 %_ 8‘ S %_ ‘g 5 §' n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
© 28| Ex| O |BSS a structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|® |6
&) (‘/J“ % o3 &) ﬁ % GEOLOGIC INTERPRETATION) RN EE 5
- 50
B 2465 __ | _ __ __ __ _ ] N I O A A I S I N B
6 s8 | 53.0| 53.0 | SM | Medium dense gray silty SAND (SM), no odor, wet 5180[15
8 | 24 | 550
B 12
16

- 55

[ -FLUVIAL DEPOSITS-

B 215 __ | __ __ _ _ ] N I I A A IS AN I N

12 S9 58.0| 58.0 | SP | Medium dense gray poorly graded SAND (SP), wet 25|70( 5
14 20 | 60.0
B 14
16
- 60
i 15 | s10 | 63.0 SP | Dense gray poorly graded SAND (SP), wet 5180|15
15 20 | 65.0
B 18
21
- 65
i 13 | s11 | 68.0 SP | Dense gray poorly graded SAND (SP), wet 1(16(80| 3
17 24 | 70.0
B 22
22
70
i 11 | s12 | 73.0 SP | Medium dense gray poorly graded SAND (SP), wet 5(85(10
13 15 | 75.0
B 15
15
- 75
i 11 | s13 | 78.0 SP | Medium dense gray poorly graded SAND (SP), wet 15|80| 5
11 18 | 80.0
B 10
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B9A
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H&A-TEST BORING-07-1

Boring No. HA-B9A
ICH TEST BORING REPORT File No.  129342-005
SheetNo. 4 of 4
[ T =] = -
€|8.|22|08|coc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE& = a= ox| & ® [} | @
‘% 8¢© %_8 IS %_ ‘g & § €D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % ol 8|8 g % %,
© 28| Ex | B3O |3 55| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|® 2|6
&) (‘/J“ % o3 o ﬁ % GEOLOGIC INTERPRETATION) RN gEES 5
10
- 80
i 11 | s14 | 83.0 SP | Medium dense gray poorly graded SAND (SP), wet 25|70( 5
13 15 | 85.0
B 16
17
-85
[ -FLUVIAL DEPOSITS-
i 10 | S15 | 88.0 SP | Medium dense gray poorly graded SAND (SP), wet 5 (90| 5
14 12 | 90.0
B 15
15
-90
i 11 | S16 | 93.0 SP | Medium dense gray poorly graded SAND (SP), wet 5(90| 5
15 16 | 95.0
B 15
16
o5 204.5
95.0 BOTTOM OF EXPLORATION 95.0 FT
Note: Due to the use of drilling fluid, groundwater was not measured.
Borehole grouted to ground surface upon completion.
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B9A
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H&A-TEST BORING-07-1

Touqhness L-Low M Medlum H- HIQh

i . -
ICH TEST BORING REPORT Boring No. HA-B100W
Project Lined Pond, New Madrid Power Plant File N 129342-005
Marston, MO re No.
Client Assouated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor  Bulldog Drilling Start 13 June 2017
— ) Finish 13 June 2017
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S None | Rig Make & Model: CME 550 H&A Rep. C.Toscano
. . . Bit Type: Cutting Head Elevation 308.2
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: None Datum NAVDS8
Hammer Weight (Ib) -- 140 - CHJa_SItr;gH: HSA Winch / Automatic H Location
. N _ oistHnammer: Inc utomatic Hammer N 245,043.8
Hammer Fall (in.) 30 PID Make & Model: E 1,097,673.9
[ o - = = .
13 .|8C| o E coc é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& =3 © os| S [} [} | &
-%_ 5 % 8 e %_ g ‘E & §' n (Density/consistency, color, GROUP NAME, max. particle size*, % © % % 0| 8|2 § %‘ %,
o228 EX|f2| = | 55! 8 structure, odor, moisture, optional descriptions SIEISIZIEIEIZ| 2 8|5
o 8 S o g 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
0 6 s1 0.0 |a| |a CL | Stiff brown lean CLAY (CL), no odor, dry 100 SN[ L|M
5 120 | 20 |9149
4 A A
6
3 S2 2.0 CL | Medium stiff brown lean CLAY (CL), no odor, moist 100
4 12 4.0
g -EMBANKMENT FILL-
3 S3 4.0 CL | Stiff brown lean CLAY (CL), no odor, moist, contains trace fine 100
4 18 6.0 gravel and coarse to fine sand
-5 6
8
3 S4 6.0 CL | Stiff dark brown to gray-brown lean CLAY (CL), mottled, trace fine 100 N(L|[M|H
6 15 8.0 sand, no odor, moist
8
4
3 S5 8.0 CL | Stiff dark brown to gray-brown lean CLAY (CL), mottled gray- 13|87 L{M|H
5 10 | 10.0 brown to olive-brown, no odor, moist, fine sand in frequent seams
5
7
10 pL R N I I I
p Ul | 10.0 10.0 | CH | Dark gray fat CLAY (CH) 2198
U | 24 | 120
S
H
3 s6 | 12.0 CH | Stiff gray-brown fat CLAY (CH), no odor, moist 100 H
3 20 | 14.0 Note: Pond liner lodged in tip of spoon.
6
7
292 __ | ___ I I I AN A IS A I N
2 S7 14.0 14.0 | CL | Stiff dark brown to gray-brown lean CLAY (CL), mottled, no odor, 100
5 16 | 16.0 moist, contains trace fine sand
-154 7 -
9
3 S8 16.0 CL | Stiff dark brown to gray-brown lean CLAY (CL), mottled, no odor, 100
5 24 | 18.0 moist, contains trace fine sand
5
7
2902 L _ _ N I I AN A AN S I N
p U2 | 18.0 18.0 | CH | Gray and brown fat CLAY (CH) 4196
u 18 | 20.0
S
H
Water Level Data Sample ID Well Diagram Summary
| Elapsed|__Depth (it) to: 0 - Open End Rod [LL]  Riser Pipe
Date | Time Timg (hr.| Bottom | Bofiom[ O Open End Rod [E] Soreen Overburden (ft)  34.0
“Jof Casing| of Hole ater - ) Y Filter Sand Rock Cored (ft) 0.0
6/13/17 0 320 | 340 | 320 | Y-Undisturbed Sample Cuttings Samples 195, 3U
S - Split Spoon Sample B Gcou
Concrete Boring No.  HA-B100OW
N Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

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

Note SO|I identifi catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

Boring No. HA-B100W
ICH TEST BORING REPORT File No.  129342-005
Sheet No. 2 of 2
[ T =1 = -
o|2.|82] 2| § coc| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE& =l a=| @ ox| & ® [} | @
‘% 8¢© %_ 8' IS %_ g ‘g & § D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % ol 8|8 g % %,
|28 EX|JO|=|56S a structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|® |8
[a] ((/)“ % o3 @) g ﬁ % GEOLOGIC INTERPRETATION) RN gEES 5
L 20 . 288.2 _ ]
4 S9 20.0 20.0 | ML | Very stiff light brown sandy SILT (ML), no odor, moist 40|60
8 24 | 220
| -ALLUVIAL DEPOSITS-
i 5 S10 | 22.0 ML | Very stiff olive-brown SILT with sand (ML), no structure, no odor, 20|80
8 24 | 24.0 |- moist
| 12 .
12
| - 2842 __ | o4 1 4+ 4 1t 1 1 1
3 S11 | 24.0 I 24.0 | MH | Very stiff brown to gray-brown elastic SILT (MH), moist, contains 100
7 | 24 | 260 trace fine sand
-25- 10 -2
10
| 2822 __ | o4 4 4 1 1 1 1 _
1 s12 | 26.0 26.0 | CH | Medium stiff brown fat CLAY (CH), no odor, moist 100 N[|H|[H[H
2 24 | 28.0
- 3
6
i 1 S13 | 28.0 CH | Soft brown fat CLAY (CH), no odor, moist 100
2 24 | 30.0
- 2
2
[ 30 782 | | _ _ _ _ ___________________ N I I
p U3 | 30.0 30.0 [ ML | Brown SILT (ML) 100
U | 24 | 320
- S
H
Av4
1 S14 | 32.0 ML | Soft brown SILT (ML), wet, with fine sand in frequent seams and 100
2 24 | 34.0 layers
2
3
274.2
34.0 -BOTTOM OF EXPLORATION 34.0 FT
Note: Set observation well at 26.0 ft. See Observation Well
Report for details.
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B100W
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H&A-TEST BORING-07-1

HAHBGicH TEST BORING REPORT Boring No.  HA-811
Project Pond 004 Closure, New Madrid Power Plant File No. 129342-011
Marston, MO Sheet No. 1of 3
Client Assomated Electric Cooperative, Inc. )
Contractor Bulldog Drilling Start 15 June 2017
— ) Finish 16 June 2017
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S None | Rig Make & Model: CME 550 H&A Rep. C.Toscano
. . . Bit Type: Cutting Head Elevation 300.5
Inside Diameter (in.)| 4.25 1.375 -- Drill Mud: Bentonite Datum NAVDS8
Hammer Weight (Ib) -- 140 - CHJa_Sitr;gH: HSA Winch / Automatic H Location
. N _ oistHnammer: Inc utomatic Hammer N 249,835.1
Hammer Fall (in.) 30 PID Make & Model: E 1,096,303.1
[ o - = = .
|2 .22 g Eos é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
— |mE = a2 [ b s, [} [} >| @
:g_ 5° % S| E %_ ‘Eé § g (Density/consistency, color, GROUP NAME, max. particle size*, e o e ?2, o § § g ‘g £
8 g— Q g x g 8 HhosS| & structure, odor, moisture, optional descriptions 8 T 8 S|flclgl 2 ‘g §
% o B u% g GEOLOGIC INTERPRETATION) elelelsls|x|d g zl|&
- 0 2 s1 0.0 SP | Loose black to dark gray poorly-graded SAND (SP), no odor, dry, 10{70(15| 5
4 15 2.0 contains cinders
i S -BOTTOM ASH-
i 6 S2 2.0 SP | Medium dense dark brown to black poorly-graded SAND (SP), no odor, 2 (10(70(14| 4
9 18 4.0 dry, contains cinders
- 10
13
i 6 S3 4.0 SP | Dense dark brown to black poorly-graded SAND (SP), no odor, dry, 10|70|15| 5
17 15 6.0 contains cinders
-5 22
22
i 6 sS4 6.0 SP | Medium dense dark brown to black poorly-graded SAND (SP), no odor, 30|60(10
AV 11 16 8.0 dry, contains cinders
- 11
6
B 292.5
4 S5 8.0 8.0 | CH | Stiff gray fat CLAY (CH), moist, trace cinder particles 100
6 18 10.0
| 5 FILL-
10 2 s6 | 10.0 CH | Medium stiff gray-brown fat CLAY (CH), moist 100
3 | 12 | 120
B 3
6
i 3 Ul | 120 CH | Gray-brown fat CLAY (CH) 199
u 20 14.0
B S
H
B 2865 __ | __ ____ __ ] N I O I A IS A I N
2 S7 14.0 | 14.0 | MH | Medium stiff gray-brown to brown elastic SILT (MH), mottled, no 100
3 24 | 16.0 structure, moist
-15-1 4
5
i p U2 | 16.0 MH | Brown-gray elastic SILT (MH)
U | 24 | 180
B S
H
i WOH]| s8 18.0 MH | Very soft gray-brown to brown elastic SILT (MH), mottled, no structure, 100
1 24 | 20.0 moist
- 1
3
- 20
Water Level Data Sample ID Well Diagram Summary
| Elapsed|__Depth (ft) to: 0 - Open End Rod [LL]  Riser Pipe
Date | Time Timg (hr.| Botom | Bofiom[ O Open End Rod [E] Soreen Overburden (ft) ~ 70.0
“Jof Casing| of Hole ater - ) Y Filter Sand Rock Cored (ft) 0.0
6/15/17 0 60 | 80 | 70 | Y-Undisturbed Sample Cuttings Samples 185, 2U
S - Split Spoon Sample B o
Concrete Boring No HA-B11
N Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- HIQh

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

Note SO|I identifi catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

Boring No. HA-B11
ICH TEST BORING REPORT File No.  129342-011
SheetNo. 2 of 3
) . —]| —= "
€|8.|22|08|coc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE = a= os| S [} [} | @
;g_ 5 %_ 8 S %_ ‘g 5 §' n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
23| Ex So|acs| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|® z S
o 8 S o gl 2 GEOLOGIC INTERPRETATION) 2lel=lzl2l2|5l2|2l&
- 20
[ -FILL-
B 276.5
6 s9 24.0| 24.0 [ ML | Stiff brown sandy SILT (ML), well stratified, wet, interbedded with silt 32|68
7 24 | 26.0 and fine sand seams, layers
-254 6
2
i -ALLUVIAL DEPOSIT-
i 6 s10 | 29.0 ML | Very stiff brown sandy SILT (ML), well stratified, wet, interbedded with 30|70
7 24 | 31.0 silt and fine sand seams, layers
304 11
20
B 268.5
32.0
i 8 | s11 | 33.0 SP | Medium dense brown poorly-graded SAND (SP), wet 60|40
9 | 18 | 350
B 9
8
- 35
[ -FLUVIAL DEPOSITS-
i 7 s12 | 38.0 SP | Medium dense brown poorly-graded SAND (SP), wet 40|60
8 18 | 40.0
B 9
9
L 40
i 8 | s13 | 43.0 SP | Medium dense brown poorly-graded SAND (SP), wet 40|60
8 15 | 45.0
B 16
10
L 45
i 11 | S14 | 48.0 SP | Dense brown poorly-graded SAND (SP), wet 60|40
16 | 18 | 50.0
B 19
17
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B11
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H&A-TEST BORING-07-1

Boring No. HA-B11
ICH TEST BORING REPORT File No.  129342-011
Sheet No. 3 of 3
[ T =] = -
NEREE IS . JE é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE = a= D= s ) ) | @
:g_ 8¢© %_8 IS %_ ‘g %§ n (Density/consistency, color, GROUP NAME, max. particle size*, £ ) £ % ol 8|8 g ‘E %,
0|28 Ex|JQ|5BGs a structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|® 2|6
[a] (‘/J“ % o3 o ﬁ % GEOLOGIC INTERPRETATION) RN EE 5
- 50
i 11 | s15 | 53.0 SW | Medium dense gray well graded SAND (SW), wet 20|55(25
11 15 | 55.0
- 14
15
- 55
-FLUVIAL DEPOSITS-
i Note: Drill action indicated possible gravel layer from 56 to 57 ft.
i 10 | S16 | 58.0 SP | Medium dense brown poorly-graded SAND (SP), wet, trace coarse to 60|40
12 | 15 | 60.0 fine gravel
- 13
15
- 60
i 8 S17 | 63.0 SP | Medium dense gray poorly-graded SAND (SP), wet, trace fine gravel 20|55(22| 3
9 | 16 | 65.0
- 9
10
- 65
i 8 | s18 | 68.0 SP | Similar to S17 20(55(20| 5
10 | 18 | 70.0
- 9
10
L 70 230.5
70.0 BOTTOM OF EXPLORATION AT 70.0 FT
Note: Borehole grouted upon completion.
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B11
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H&A-TEST BORING-07-1

HAHBGicH TEST BORING REPORT Boring No. HA-B12
Project Pond 004 Closure, New Madrid Power Plant File No. 129342-011
Marston, MO Sheet No. 1of 3
Client Assomated Electric Cooperative, Inc. )
Contractor Bulldog Drilling Start 15 June 2017
— ) Finish 15 June 2017
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S None | Rig Make & Model: CME 550 H&A Rep. C.Toscano
. ) . Bit Type: Cutting Head, Roller Bit Elevation 299.4
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: Bentonite Datum NAVDS8
Hammer Weight (Ib) - 140 - Casing: HSA to 26 ft then Mud Rotary Location
) HoisttHammer: Winch / Automatic Hammer N 249 673.7
Hammer Fall (in.) - 30 " | PID Make & Model: E 1,096,376.3
[ o - = - .
|2 .22 g Eos é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |m.E = (_lv o= s, [0) [0) >| @
-.g_ 5 % 8 IS %_ ‘E S §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
) g— S| Ex g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % = "§ S
o 8 S o 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
0 1 s1 0.0 | 2989 Very loose black cinders, no odor, dry
2 |20 | 20 0.5 [ SM™| Medium dense dark gray to black silty SAND (SMJ, dry~ T 1520155201 | T T |
i 18 -BOTTOM ASH-
14
i 7 S2 2.0 SM | Medium dense dark gray silty SAND (SM), dry 10(50(25|15
13 15 4.0
- 14
16
B 2954\ __ | __ __ _ I A N A A AN S I A B
4 S3 4.0 4.0 | ML | Medium dense dark gray to black sandy SILT (ML), no odor, moist, 4|5 ([25|11[55
8 20 6.0 contains cinders
-5 12
13
B 2934 | _ | __ __ I I N I A IS A O N
4 sS4 6.0 6.0 | SP | Medium dense black poorly-graded SAND (SP), no odor, wet 305515
8 15 8.0
B 10
11
B 291.4
3 S5 8.0 8.0 | CH | Stiff gray-brown fat CLAY (CH), no odor, moist, trace cinder fragments 100
5 16 | 10.0 to particles
R FILL-
10 T T U1 100 CH | Gray fat CLAY (CH) 2 |98
u 20 12.0
B S
H
\V/
i 2 S6 12.0 CH | Medium stiff gray-brown to yellow-brown fat CLAY (CH), no odor, 100
2 14 | 140 moist, trace cinder particles to fragments
B 5
5
i P U2 | 140 CH | Gray fat CLAY (CH) 3|97
U | 22 | 160
-15-4 S
H
B 2834 __ | _ _ I I O I A IS A I N
1 S7 16.0 | 16.0 | MH | Soft yellow-brown to gray-brown elastic SILT (MH), mottled, moist 100
2 20 | 18.0
B 2
3
B 2814\ __ 1 __ __ __ ___ N I N SN AN EN S S B N
1 S8 18.0 | 18.0 | CL | Soft gray-brown lean CLAY (CL), moist 100
2 24 | 20.0
- 2
4
- 20
Water Level Data Sample ID Well Diagram Summary
bate | Time | Elased]_Depth (f) to 0 - Open End Rod L RserPpe | Overburden (fy  70.0
Time (hr.) Bottom | Bottom| \y/ ot 1 Thin Wall Tube [E] Screen
of Casing| of Hole ) Filter Sand Rock Cored (ft) 0.0
6/15/17 0 100 | 120 | 120 | Y-Undisturbed Sample Cuttings Samples 175, 2U
S - Split Spoon Sample B o
Concrete Boring No HA-B12
N Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- HIQh

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

Note SO|I identifi catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

HAtBkicH

TEST BORING REPORT

Boring No.

HA-B12

File No. 129342-011
SheetNo. 2 of 3

@ T =~ "
€|8.|22|08|coc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |moE = a> o= S o @ | @

'*g_ 8° %_ 8 1S %_ ‘g g § n (Density/consistency, color, GROUP NAME, max. particle size*, Zlol2|3|ol8ld g ‘E‘ g
23| Ex So|HSs a structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|® z S
&l 8 % o3 [a] ﬁ % GEOLOGIC INTERPRETATION) clelelelelc|E5lRla 5

- 20

[ -FILL-

B 276.4

23.0

i 4 S9 24.0 ML | Stiff light brown sandy SILT (ML), stratified, no odor, moist, with sandy 50(50
8 18 | 26.0 silt layers and seams

7 8 -ALLUVIAL DEPOSITS-

i 8 | s10 | 28.0 ML | Stiff brown to gray-brown SILT with sand (ML), stratified, wet, with 15(85
6 15 | 30.0 medium to fine sand in frequent layers

B 6
9

B 269.4
30 30.0

i 13 | s11 | 33.0 SW | Medium dense light brown well graded SAND (SW), wet 15(50|35

16 18 | 35.0
B 13
11
- 35
-FLUVIAL DEPOSITS-
i 11 | s12 | 38.0 SP | Dense light brown poorly-graded SAND (SP), wet 60|40
15 | 16 | 40.0
B 16
20
L 40
[ 6 | S13 | 43.0 SP | Medium dense light brown poorly-graded SAND (SP), wet 60(40
9 | 24 | 450
B 12
12
L 45
[ 8 NR | 48.0 No recovery: Medium to fine SAND found in tip of spoon
9 50.0
B 10
14
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B12
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H&A-TEST BORING-07-1

HRI:E‘ICH

TEST BORING REPORT

Boring No. HA-B12

File No. 129342-011
Sheet No. 3 of 3
[ T =] = -
€|8.|22|08|cuc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE& = a= o= | & ® [} | @
;E_ 5 %_ 8‘ S %_ ‘g 5 §' an (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
o828 Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEIS|IZ|EIEIS|D 2|6
&) (‘/J“ % o3 &) ﬁ % GEOLOGIC INTERPRETATION) R NRNERgEES 5
- 50
i Note: Drill action indicated possible gravel at 51 ft.
i 4 S14 | 53.0 SP | Medium dense gray poorly-graded SAND with gravel (SP), no odor, wet [10| 8 | 4 [46(|28| 4
9 | 12 | 550
i 1 -FLUVIAL DEPOSITS-
- 55
i 13 | s15 | 58.0 SP | Dense gray poorly-graded SAND (SP), wet 70|30
20 18 | 60.0
- 22
25
- 60
i 20 | S16 | 63.0 SP | Dense gray poorly-graded SAND (SP), wet, trace coarse to fine gravel 5 (65(30
21 10 | 65.0
- 19
20
- 65
i 6 S17 | 68.0 SP | Medium dense gray poorly-graded SAND (SP), wet, trace coarse to fine 15|70|15
9 15 | 70.0 gravel
- 14
18
70 2294
70.0 BOTTOM OF EXPLORATION AT 70.0 FT
Note: Borehole grouted upon completion.
Note: An offset borehole was drilled immediately adjacent to test
boring HA-B12 to measure a next day water level reading. The offset
borehole was drilled to approximately 15 ft below ground surface and
set with a temporary standpipe constructed with solid 2-in. PVC riser
pipe to 5 ft and a 10-ft section of 2-in. screened PVC from 5 to 15 ft
below ground surface. The water level reading after 24 hours in the
offset borehole was approximately 8.5 ft below ground surface.
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B12
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H&A-TEST BORING-07-1

HAHBGicH TEST BORING REPORT Boring No.  HA-813
Project Pond 004 Closure, New Madrid Power Plant File No. 129342-011
Marston, MO Sheet No. 1 of 2
Client Assomated Electric Cooperative, Inc. )
Contractor Bulldog Drilling Start 19 June 2017
— ) Finish 19 June 2017
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S None | Rig Make & Model: CME 550 H&A Rep. C.Toscano
. . . Bit Type: Cutting Head Elevation 306.4
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: None Datum NAVDS8
Hammer Weight (Ib) -- 140 - CHJa_SItr;gH: HSA Winch/ Aut ek Location
. N _ oistHnammer: Inc utomatic Hammer N 249,893.2
Hammer Fall (in.) 30 PID Make & Model: E 1096110.9
4 ©— o - .
13 .|8C| o coc é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
— |mE& = ol [ b s, [} [} >| @
-.g_ 5 % 8 IS %_ ‘E S §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
) g— S| E g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % = "§ S
o 8 S o 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
- 0 2 s1 0.0 SM | Loose black silty SAND (SM), specks to particles, no odor, dry, contains
2 18 2.0 cinders
i g -BOTTOM ASH-
i 2 S2 2.0 SM | Loose black silty SAND (SM) specks to particles, no odor, dry, contains 20|45( 5 (30
3 15 4.0 cinders
B 3
4
i 2 S3 4.0 SM | Medium dense silty SAND (SM), particles, no odor, dry, contains cinders 20|45 5 (30
5 18 6.0
-5 7
10
B 04 | _ | __ __ _ _ _ o __ AN S AN N AN H N B
2 sS4 6.0 6.0 | SP | Medium dense black poorly-graded SAND (SP), particles, no odor, dry, 15[70]15
4 22 8.0 contains cinders
i 7 299.4 : ,
7 7.0 | ML | Stiff gray-brown sandy SILT (ML), no odor, moist 30(70
B 2984 _ | __ __ _ _ _ I I I I A IS N I N
6 S5 8.0 8.0 | CL | Stiff gray-brown lean CLAY with sand (CL), mottled, no structure, no 20(80
5 15 | 10.0 odor, moist, with fine sand in frequent erratic seams and layers, trace
- 5 cinder particles
5 -FILL-
10 2 S6 10.0 CL | Soft gray-brown sandy lean CLAY (CL), mottled, no structure, no odor, 32|68
2 15 | 12.0 moist, with fine sand in frequent erratic seams and layers, trace cinder
- 2 particles
3
i 2 S7 12.0 CL | Medium stiff gray-brown lean CLAY with sand (CL), mottled, no 20|80
2 24 | 14.0 structure, no odor, moist, with fine sand in frequent erratic seams and
- 3 layers
6
B 224\ __ 1 ____ _________ __ ] i I AN NN N IR S SN B
2 S8 14.0 14.0 | CL | Medium stiff gray-brown lean CLAY (CL), no structure, moist, trace 100
3 20 | 16.0 cinder particles
-154 3
3
i 2 S9 16.0 CL | Stiff gray lean CLAY (CL), no structure, moist, trace coarse to fine sand, 100
5 20 | 18.0 cinder particles
B 7
9
B 2884 __ | __ _ _ __ _ I I I I A I I N N
4 s10 | 18.0| 18.0 | MH | Stiff gray-brown elastic SILT (MH), mottled 10{90
4 24 | 20.0
B 6
7
- 20
Water Level Data Sample ID Well Diagram Summary
bate | Time | Elapsed]_Depth (f) to 0 - Open End Rod L RserPpe | Overburden (fy  38.0
Time (hr.) Bottom | Bottom| \y/ ot 1 Thin Wall Tube [E] Screen
of Casing| of Hole ) Filter Sand Rock Cored (ft) 0.0
6/19/17 0 36.0 | 380 | 360 | U-Undistubed Sample Cuttings Samples 195
S - Split Spoon Sample B cou
Concrete Boring No HA-B13
N Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- HIQh

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

Note SO|I identifi catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

Boring No. HA-B13
ICH TEST BORING REPORT File No.  129342-011
Sheet No. 2 of 2
[ T =] = -
€|8.|22|08|coc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE& = a= ox| & ® [} | @
‘% 8¢© %_ 8' IS %_ ‘g & § €D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % ol 8|8 g % %,
© 28| Ex | B3O |3 55| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|® 2|6
&) (‘/)“ % o3 &) ﬁ % GEOLOGIC INTERPRETATION) RN gEES 5
20 1 S11 | 20.0 MH | Medium stiff gray-brown elastic SILT (MH), mottled 5195
3 124 | 220
4
4 -FILL-
1 s12 | 22.0 MH | Soft brown to gray-brown elastic SILT (MH), no odor, moist 100
2 24 | 24.0
1
2
WOH| s13 | 24.0 MH | Soft gray-brown elastic SILT with sand (MH), no odor, moist, fine sand 15|85
2 24 | 26.0 in tip of spoon
-254 2
4
1 S14 | 26.0 MH | Soft gray-brown elastic SILT with sand (MH), no odor, moist, fine sand 15|85
3 20 | 28.0 in tip of spoon
2 279.4 ! i i
8 27.0 | SM | Medium dense brown silty SAND (SM), no odor, moist 6040
2784 | _ | _ _ _ __ _ [ A N AN A (N I S A
4 s15 | 28.0| 28.0 | ML | Very stiff brown SILT (ML), stratified, no odor, dry, with fine sand in 10{90
9 30.0 frequent seams and layers
g -ALLUVIAL DEPOSITS
30 5 S16 | 30.0 ML | Stiff brown SILT (ML), dry, with fine sand in frequent layers 100
4 22 | 32.0
9
11
4 s17 | 32.0 ML | Stiff brown SILT with sand (ML), moist, with fine sand in frequent seams 15|85
6 20 | 34.0 and layers
9
11
2724 | _ __ _ _ _ _ _ _ _ _ _ __ ] 4+
4 518 | 34.0| 34.0 | SM | Medium dense brown silty SAND (SM), no odor, moist 60[40
9 18 | 36.0
-354 10
10
AVA 004 L L __ I I A I A A
2 s19 | 36.0| 36.0 | ML | Stiff brown sandy SILT (ML), no odor, wet, with fine sand in frequent 49|51
3 15 | 38.0 layers
7
9
268.4
38.0 BOTTOM OF EXPLORATION AT 38.0 FT
Note: Borehole grouted upon completion.
,40,
,45,
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B13
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H&A-TEST BORING-07-1

HAHBEicH TEST BORING REPORT Boring No. HA-B14
Project Pond 004 Closure, New Madrid Power Plant File N 129342-011
Marston, MO re o
Client Assomated Electric Cooperative, Inc. Sheet No. 1 of 2
Contractor  Bulldog Drilling Start 20 June 2017
. ] Finish 20 June 2017
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S None | Rig Make & Model: CME 550 H&A Rep. C.Toscano
. . . Bit Type: Cutting Head Elevation 301.1
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: None Datum NAVDSS
Hammer Weight (Ib) -- 140 - ga_SItr;gH: HSA Winch / Automatic H Location
. N _ oistHnammer: Inc utomatic Hammer N 249,916.3
Hammer Fall (in.) 30 PID Make & Model: E 1,096,337.5
[ 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 ] §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
) g— S| Ex g olaSs 8 structure, odor, moisture, optional descriptions 8 £ 8 § ElE % ERAR
o 8 S o gl 2 GEOLOGIC INTERPRETATION) 2lel=lzlel=lalRI2]&
0 3 S1 0.0 SP | Medium dense black to dark brown poorly-graded SAND (SP), no odor, 15(65(15| 5
> 18 | 2.0 dry, contains cinders
B 8
13
[ -BOTTOM ASH-
i 4 S2 4.0 SP | Medium dense black to dark brown poorly-graded SAND (SP), no odor, 15|65(15| 5
11 20 6.0 wet, contains cinders
-5 13
13
i 5 S3 6.0 SP | Medium dense black to dark brown poorly-graded SAND (SP), no odor, 2 (13(63(17| 5
7 15 8.0 wet, contains cinders
B 8
6
i 2 sS4 8.0 SP | Loose black to dark brown poorly-graded SAND (SP), no odor, wet, 15|65|15| 5
3 16 | 10.0 contains cinders
i 2 292.1 i '
a 9.0 | CL | Medium stiff gray lean CLAY (CL), wet 100
-10
i -FILL-
i 3 S5 14.0 CL | Medium stiff brown to gray-brown lean CLAY (CL), mottled, no 100
4 24 | 16.0 structure, wet
-154 3
5
i WOH/| s6 18.0 CL | Soft brown to gray-brown lean CLAY (CL), mottled, no structure, wet 100
1 18 | 20.0 Note: Fine sands found in tip of spoon.
B 2
3
- 20
Water Level Data Sample ID Well Diagram Summary
| Elapsed|__Depth (ft) to: 0 - Open End Rod [LL]  Riser Pipe
Date | Time Timg (hr.| Botom | Bofiom[ O Open End Rod [E] Soreen Overburden (ft) ~ 30.0
“Jof Casing| of Hole ater - ) Y Filter Sand Rock Cored (ft) 0.0
6/20/17 0 240 | 260 | 240 | Y-Undisturbed Sample Cuttings Samples 9s
S - Split Spoon Sample B o
Concrete Boring No HA-B14
N Bentonite Seal 9
Field Tests: Dilatancy: R- Rapid S-Slow N - None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqhness L-Low M Medlum H- HIQh

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

Note SO|I identifi catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

Boring No. HA-B14
ICH TEST BORING REPORT File No.  129342-011
SheetNo. 2 of 2
) . — "
NEREE IS o € é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE = a= D= s ) ) | @
;E_ 5 %_ 8‘ S %_ ‘g 5 §' n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
© 28| Ex| O |BSS a structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|® 2|6
[a] ((/)“ % o3 @) ﬁ % GEOLOGIC INTERPRETATION) RN EE 5
20 2 s7 | 20,0 281.1 | SM | Loose brown silty SAND (SM), well stratified, moist 6040
1|35 | 5o | 200
. -ALLUVIAL DEPOSITS-
AV oA o ___ | A I I I
5 s8 | 24.0| 24.0 | ML | Very stiff brown sandy SILT (ML), well stratified, wet, with fine sand in 40(60
8 20 | 26.0 frequent seams and layers
-25- 8
8
273 __ 1 ] I I S IS A (S I S A
5 S9 | 28.0| 28.0 | SM [ Medium dense brown silty SAND (SM), wet 70(30
5> | 20 | 300
9
12
30 2711
30.0 BOTTOM OF EXPLORATION AT 30.0 FT
Note: Borehole grouted upon completion.
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B14
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H&A-TEST BORING-07-1

HAHBGicH TEST BORING REPORT Boring No. HA-B15
Project Pond 004 Closure, New Madrid Power Plant File No. 129342-011
Marston, MO Sheet No. 1 of 2
Client Assomated Electric Cooperative, Inc. )
Contractor Bulldog Drilling Start 19 June 2017
— ) Finish 19 June 2017
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S None | Rig Make & Model: CME 550 H&A Rep. C.Toscano
. ) ) Bit Type: Cutting Head Elevation 299.6
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: None Datum NAVDS8
Hammer Weight (Ib) -- 140 - CHJa_SItr;gH: HSA Winch / Automatic H Location
. N _ oistHnammer: Inc utomatic Hammer N 249,697.1
Hammer Fall (in.) 30 PID Make & Model: E 1096.149.9
[ o - = - .
|2 .22 g Eos é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
— |mE = a2 [ b s, [} [} >| @
-.g_ 5 % 8 IS %_ g ] §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
) g— S| Ex g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % = "§ S
o 8 S o 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
- 0 2 s1 0.0 SP | Loose black poorly-graded SAND (SP), no odor, dry, contains cinder 15(70]15
2 12 2.0 particles
i : -BOTTOM ASH-
i 4 52 2.0 SP | Similar to S1 15(70|15
5 18 4.0
B 3 296.6 ] ] ] ] _ _
5 3.0 | CL | Medium stiff gray lean CLAY with sand (CL), moist, trace cinder particles 15|85
i 2 S3 4.0 CL | Medium stiff brown to gray-brown sandy lean CLAY (CL), moist 34|66
2 15 6.0
-5 3
6 -FILL-
B 2936 __ 1 I I I I A I N I N
2 sS4 6.0 6.0 | MH | Soft brown elastic SILT (MH), no structure, no odor, moist 10]90
2 18 8.0
B 2
4
B 296 _ 1 AN N AN SN AN N N B
2 S5 8.0 8.0 [ CL | Medium stiff gray-brown lean CLAY (CL), no odor, moist, trace cinder 5195
3 24 | 10.0 particles
: 4
5
10 1 S6 10.0 CL | Medium stiff gray-brown lean CLAY (CL), no odor, moist, with 2-in. thick 100
3 18 | 12.0 layer of cinder particles
: 4
5
i 2 S7 12.0 CL | Medium stiff gray-brown lean CLAY (CL), no odor, moist, trace cinder 100
3 16 | 14.0 particles
B 5
7
i 1 ] 14.0 CL | Medium stiff gray-brown lean CLAY (CL), no odor, moist, trace cinder 100
2 | 24 | 160 particles
-154 3
3
B 2836 | __ | __ _ o __ AN N AN SN AN N N B
2 S9 16.0 | 16.0 | MH | Soft gray to gray-brown elastic SILT with sand (MH), no odor, moist 15]85
2 24 | 18.0
B 2
3
B 2816 N I I I A IS I I N
1 s10 | 18.0| 18.0 | ML | Soft gray to gray-brown sandy SILT (ML), no structure, moist 30(70
1 18 | 20.0
B 3
3
- 20
Water Level Data Sample ID Well Diagram Summary
bate | Time | Elased]_Depth (f) to 0 - Open End Rod L RserPpe | Overburden (fy  30.0
Time (hr.) Bottom | Bottom| \y/ ot 1 Thin Wall Tube [E] Screen
of Casing| of Hole ) Filter Sand Rock Cored (ft) 0.0
6/19/17 0 280 | 300 | 280 | U-Undistubed Sample Cuttings Samples 14S
S - Split Spoon Sample B o
Concrete Boring No HA-B15
N Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- HIQh

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

Note SO|I identifi catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

Boring No. HA-B15
ICH TEST BORING REPORT File No.  129342-011
Sheet No. 2 of 2
[ T =1 = -
€|8.|22|08|coc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE& = a= ox| & ® [} | @
;E_ 5 %_ 8‘ S %_ ‘g 5 §' n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
© 28| Ex | B3O |3 55| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|® 2|6
&) ((ng % o3 &) ﬁ % GEOLOGIC INTERPRETATION) RN gEES 5
- 20
2 S11 | 20.0 | 2791
g 12 | 22.0 | 20.5 [ SM | Medium dense yellow-brown silty SAND (SM), no odor, dry 85(15
4 -ALLUVIAL DEPOSITS-
i 4 s12 | 22.0 SM | Medium dense brown silty SAND (SM), well stratified, dry 85|15
9 | 20 | 240
B 8
7
= 25 -
B 2736 |\ | __ __ _ _ _ I A N (N AN (N SN N O B
6 | s13 | 26.0| 26.0 | ML | Medium stiff brown SILT with sand (ML), well stratified, no odor, moist 25|75
7 | 24 | 280
B 6
5
\V/
[ 3 si4(280{2721 | | ] I A A I I
2 18 | 30.0 28.5 | SP | Medium dense brown poorly-graded SAND (SP), no odor, wet 75|25
6
30 269.6
30.0 BOTTOM OF EXPLORATION AT 30.0 FT
Note: Borehole grouted upon completion.
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B15
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H&A-TEST BORING-07-1

HAHBGicH TEST BORING REPORT Boring No. HA-B16
Project Pond 004 Closure, New Madrid Power Plant File No. 129342-011
Marston, MO Sheet No. 1 of 2
Client Assomated Electric Cooperative, Inc. )
Contractor Bulldog Drilling Start 20 June 2017
— ) Finish 20 June 2017
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S None | Rig Make & Model: CME 550 H&A Rep. C.Toscano
. . . Bit Type: Cutting Head Elevation 301.1
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: None Datum NAVDS8
Hammer Weight (Ib) -- 140 - ga_SItr;gH: HSA Winch / Automatic H Location
. N _ oistHnammer: Inc utomatic Hammer N 249,776.0
Hammer Fall (in.) 30 PID Make & Model: E 1,096,418.5
[ o - = = .
|2 .22 g Eos é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ | m.E = a2 o= s, Q Q | @
-.g_ 5 % 8 IS %_ g ] §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
) g— S| Ex g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % = "§ S
o 8 S o 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
- 0 3 s1 0.0 SM | Medium dense black silty SAND (SM), particles to specks, no odor, dry, 15(40(30|15
8 15 2.0 contains cinders
B 17
17
i -BOTTOM ASH-
B 271 _ 1 ___ ] N N NN NN AN SN S N B N
4 S2 4.0 4.0 | SP | Medium dense black poorly-graded SAND (SP), particles to specks, no 30(55(15
6 13 6.0 odor, wet, contains cinders
-5 7
7
i 4 S3 6.0 SP | Dense black poorly-graded SAND (SP), no odor, wet, contains cinders 20|70(10
14 15 8.0
B 17
16
i 4 sS4 8.0 SP | Medium dense black poorly-graded SAND (SP), no odor, wet, contains 20(70|10
i 2 13 | 10.0 292.1 cinders
6 9.0 | CL | Stiff gray-brown lean CLAY (CL), wet 100
-10
i -FILL-
i 3 S5 14.0 CL | Medium stiff gray-brown to brown lean CLAY (CL), mottled, no 7 (93
3 16 | 16.0 structure, wet
-154 5
6
i 1 s6 | 18.0 CL | Soft gray-brown to brown lean CLAY (CL), mottled, no structure, wet 100
1|24 | 200
B 2
2
- 20
Water Level Data Sample ID Well Diagram Summary
| Elapsed|__Depth (ft) to: 0 - Open End Rod [LL]  Riser Pipe
Date | Time Timg (hr.| Botom | Bofiom[ O Open End Rod [E] Soreen Overburden (ft) ~ 30.0
“Jof Casing| of Hole ater - ) Y Filter Sand Rock Cored (ft) 0.0
U- Unfilsturbed Sample Cuttings Samples 8s, 2U
S - Split Spoon Sample B o
Concrete Boring No HA-B16
N Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-

Low M Medlum H- HIQh

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

Note SO|I identifi catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

HAtBkicH

TEST BORING REPORT

Boring No. HA-B16

File No. 129342-011
SheetNo. 2 of 2

[ T =] = -
€|8.|22|08|coc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE& = a= ox| & ® [} | @

‘% 8¢© %_8' IS %_ ‘g %§ €D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % ol 8|8 g % %,
© 28| Ex | B3O |3 55| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|® 2|6
&) ((ng % o3 &) ﬁ % GEOLOGIC INTERPRETATION) RN gEES 5
20 1 S7 20.0 CL | Soft gray-brown to brown lean CLAY (CL), mottled, no structure, wet 100
2 - -
| A 19 | 2200 280.1 ' FILL. '
6 21.0 | ML | Stiff brown sandy SILT (ML), well stratified, wet 30(70
B 2790 __ 0\ _ __ _ _ ___ _ ____ ] I I NN N IR NN S I B
P Ul | 22.0| 22.0]| CL | Grayand brown lean CLAY (CL) 8 (92
U | 21 | 240
I ; -ALLUVIAL DEPOSITS-
B 2770 o 0\ _ _ __ ___ _ ] I I NN N NN NN SN B B
[} U2 | 240| 24.0 | ML | Brown sandy SILT (ML) 8 92
u 24 | 26.0
-254 S
H
i 5 s8 | 28.0 SM | Stiff brown silty SAND (SM), no odor, wet 78|22
9 | 18 | 300
B 4
13
30 2711
30.0 BOTTOM OF EXPLORATION AT 30.0 FT
Note: Borehole grouted upon completion.
Note: Water level not measured.
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B16
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H&A-TEST BORING-07-1

HAHBGicH TEST BORING REPORT Boring No.  HA-817
Project Pond 004 Closure, New Madrid Power Plant File No 129342-011
Marston, MO sh tN 10of 2
Client Assomated Electric Cooperative, Inc. eetNo. ~o
Contractor Bulldog Drilling Start 19 June 2017
— ) Finish 19 June 2017
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S None | Rig Make & Model: CME 550 H&A Rep. C.Toscano
. . . Bit Type: Cutting Head Elevation 301.8
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: None Datum NAVDS8
Hammer Weight (Ib) -- 140 - CHJa_SItr;gH: HSA Winch / Automatic H Location
. N _ oistHnammer: Inc utomatic Hammer N 249[551_4
Hammer Fall (in.) 30 PID Make & Model: E 1,096,260.2
[ o - = = .
|2 .22 g Eos é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
— |mE = a2 [ b s, [} [} >| @
-.g_ 5 % 8 IS %_ g ] §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
) g— S| Ex g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % = "§ S
o 8 S o 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
- 0 2 s1 0.0 SM | Loose brown to black silty SAND (SM), particles to specks, no odor, dry, 25(30(45
3 16 2.0 contains cinders
- 4
4
B 2998 | __ | _ _ _ __ _ _ _ ] I I I A A I N I N
5 S2 2.0 2.0 [ ML | Loose brown sandy SILT (ML), no odor, dry, contains cinders 10{30/60
3 20 4.0
i 3 -BOTTOM ASH-
B 2978 __ | _ _ ] I I N I A I NN I N
4 S3 4.0 4.0 | SM | Medium dense black silty SAND (SM) (Bottom Ash/Cinders), particles to 20(25(25|30
8 | 18 | 6.0 specks, no odor, dry
-5 13
16
i 7 sS4 6.0 SM | Medium dense black silty SAND (SM), particles to specks, no odor, dry, 20|20(20(40
9 18 8.0 contains cinders
B 12
13
B 2928 __ | __ __ __ _ _ ] N I N A A IS A I N
5 S5 9.0 9.0 | SP | Medium dense black poorly-graded SAND (SP), no odor, wet, contains 30(55(15
12 | 15 | 11.0 cinders
-104 12
10
B 289.8
1 s6 | 12.0| 12.0 | CL | Medium stiff gray lean CLAY (CL), no odor, wet 100
2 | 24 | 140
B 4
6
i 2 S7 14.0 CL | Medium stiff gray-brown to brown lean CLAY (CL), no odor, wet, trace 100
3 24 | 16.0 fine sand, cinder particles
-151 4
6
i -FILL-
i 2 S8 19.0 CL | Soft gray to gray-brown lean CLAY (CL), wet, trace cinder particles 100
2 24 | 21.0 Note: Fine sand found in tip of spoon.
- 20
Water Level Data Sample ID Well Diagram Summary
bate | Time | Elased]_Depth (f) to 0 - Open End Rod L RserPpe | Overburden (fy  30.0
Time (hr.) Bottom | Bottom| \y/ ot 1 Thin Wall Tube [E] Screen
of Casing| of Hole ) Filter Sand Rock Cored (ft) 0.0
6/19/17 | 17:15| .25 | 280 | 300 | 23.0 | U-Undisturbed Sample Cuttings Samples 115
S - Split Spoon Sample B o
Concrete Boring No HA-B17
N Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- HIQh

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

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




16 Oct 17

\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\011\FIELDWORK\SUBSURFACE EXPLORATION LOGS\BORING LOGS\GINT\129342-011_TB-HA-B11-HA-B19.GPJ

129342-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

HAtBkicH

TEST BORING REPORT

Boring No.

HA-B17

File No. 129342-011
SheetNo. 2 of 2

[ T =] = -
€|8.|22|08|coc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |moE = a= os| S o @ | @

‘% 8¢© %_ 8 IS %_ ‘g & § €D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % 0| 8|2 g % %,
© 28| Ex| O |BSS a structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|® |6
&) (‘/)“ % o3 o ﬁ % GEOLOGIC INTERPRETATION) RN EE 5
20—
5
B 280.8
6 s9 | 21.0| 21.0 [ SM | Medium dense brown silty SAND (SM), well stratified, wet 6040
8 | 24 | 230
i ; -ALLUVIAL DEPOSITS-
Av4
i 5 s10 | 23.0 SM | Medium dense brown silty SAND (SM), well stratified, wet 60|40
7 16 25.0
- 10
7
- 25
B 2738 . __ | __ _ N I O AN A AN N I N B
7 s11 | 28.0| 28.0 [ ML | stiff gray-brown SILT (ML), no odor, wet, with fine sand in frequent 595
8 30.0 seams and layers
B 5
9
30 271.8
30.0 BOTTOM OF EXPLORATION AT 30.0 FT
Note: Borehole grouted upon completion.
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B17




16 Oct 17

\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\011\FIELDWORK\SUBSURFACE EXPLORATION LOGS\BORING LOGS\GINT\129342-011_TB-HA-B11-HA-B19.GPJ

129342-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

HAHBGicH TEST BORING REPORT Boring No. HA-B13
Project Pond 004 Closure, New Madrid Power Plant File No. 129342-011
Marston, MO Sheet No. 1 of 2
Client Assomated Electric Cooperative, Inc. )
Contractor Bulldog Drilling Start 20 June 2017
— ) Finish 20 June 2017
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S None | Rig Make & Model: CME 550 H&A Rep. C.Toscano
. . . Bit Type: Cutting Head Elevation 300.2
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: None Datum NAVDS8
Hammer Weight (Ib) -- 140 - CHJa_SItr;gH: HSA Winch / Automatic H Location
. N _ oistHnammer: Inc utomatic Hammer N 249,538.8
Hammer Fall (in.) 30 PID Make & Model: E 1,096,431.7
[ o - = = .
|2 .22 g Eos é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
= |mE& = 3= os| S o P
-.g_ 5 % 8 IS %_ g ] §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
) g— S| Ex g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % = "§ S
o 8 S o 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
- 0 3 s1 0.0 SM | Loose black silty SAND (SM), particles to specks, no odor, dry, contains 5(20(20(45
3 12 2.0 cinders
i . -BOTTOM ASH-
B 2982 | __ | __ _ _ ] I I N A A I A I N
8 S2 2.0 2.0 [ ML | Medium dense black to dark brown sandy SILT (ML), moist, contains 5 [10[25(|60
5 20 4.0 cinders
B 6
5
i 2 S3 4.0 ML | Loose dark brown sandy SILT (ML), trace cinder particles, moist 30|70
2 24 6.0
-5 4
4
B 942 1 ___ _ ] N N NN NN NN NN S S N N
1 sS4 6.0 6.0 | SM | Loose black silty SAND (SM), particles to specks, wet, contains cinders 20(25(30(25
1 15 8.0
B 6
9
i 5 S5 8.0 SM | Medium dense black silty SAND (SM), particles to specks, wet, contains 40(35(10|15
7 15 | 10.0 cinders
B 8
7
10 202 | L | I S A N B
2 S6 10.0 | 10.0 | SP | Very loose black poorly-graded SAND (SP), particles to specks, wet
2 16 12.0
- 2
2
B 288.2
4 S7 12.0| 12.0 | CL | Stiff gray lean CLAY (CL), no odor, wet, trace cinder particles 100
4 19 14.0
i . FILL-
i 3 s8 | 14.0 CL | Medium stiff brown to gray-brown lean CLAY (CL), wet 100
2 | 15 | 16.0
-15-1 4
5
i 1 S9 18.0 CL | Medium stiff brown to gray-brown lean CLAY (CL), wet 100
2 | 24 | 200
B 3
3
- 20
Water Level Data Sample ID Well Diagram Summary
| Elapsed|__Depth (ft) to: 0 - Open End Rod [LL]  Riser Pipe
Date | Time Timg (hr.| Botom | Bofiom[ O Open End Rod [E] Soreen Overburden (ft) ~ 30.0
“Jof Casing| of Hole ater - ) Y Filter Sand Rock Cored (ft) 0.0
U- Unfilsturbed Sample Cuttings Samples 125
S - Split Spoon Sample B cou
Concrete Boring No HA-B18
N Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- Hmh DrvStrenqth' N-None L- Low M - Medium H - High V - Very High

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




16 Oct 17

\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\011\FIELDWORK\SUBSURFACE EXPLORATION LOGS\BORING LOGS\GINT\129342-011_TB-HA-B11-HA-B19.GPJ

129342-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

HAtBkicH

TEST BORING REPORT

Boring No. HA-B18

File No. 129342-011
Sheet No. 2 of 2
3 T =] = -
€|8.|22|08|coc]| £ VISUAL-MANUAL IDENTIFICATION AND 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 0| 8|2 g % %3
© 28| Ex | B3O |3 55| 8 structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|® 2|6
&) ((ng % o3 &) ﬁ % GEOLOGIC INTERPRETATION) RN gEES 5
20 1 S10 | 20.0 CL | Medium stiff brown to gray-brown lean CLAY (CL), wet 100
2 24 | 22.0 279.2 -FILL-
i s’ 21.0 | SM | Loose brown silty SAND (SM), wet, with silt in frequent layers 60(40
B 2782 __ \ __ ___ _ _ __ _ _ _ __ ___ ] I I NN N NN EN E I B
3 S11 | 22.0| 22.0 | ML | Stiff brown sandy SILT (ML), well stratified, wet, with frequent fine 30(70
6 24 | 24.0 sandy silt seams and layers
B 5
5
-ALLUVIAL DEPOSITS-
- 25 .
i 7 S12 | 28.0 ML | Stiff brown sandy SILT (ML), well stratified, wet, with medium to fine 33|67
7 20 | 30.0 sand in occasional layers
B 5
10
30 270.2
30.0 BOTTOM OF EXPLORATION AT 30.0 FT
Note: Borehole grouted upon completion.
Note: Water level not measured.
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B18




16 Oct 17

\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\011\FIELDWORK\SUBSURFACE EXPLORATION LOGS\BORING LOGS\GINT\129342-011_TB-HA-B11-HA-B19.GPJ

129342-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

HAHBGicH TEST BORING REPORT Boring No.  HA-813
Project Pond 004 Closure, New Madrid Power Plant File No. 129342-011
Marston, MO Sheet No. 1 of 2
Client Assomated Electric Cooperative, Inc. )
Contractor Bulldog Drilling Start 20 June 2017
— ) Finish 20 June 2017
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller C. Dutton
Type HSA S None | Rig Make & Model: CME 550 H&A Rep. C.Toscano
. . . Bit Type: Cutting Head Elevation 301.6
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: None Datum NAVDS8
Hammer Weight (Ib) -- 140 - CHJa_SItr;gH: HSA Winch / Automatic H Location
. N _ oistHnammer: Inc utomatic Hammer N 249,663.9
Hammer Fall (in.) 30 PID Make & Model: E 1,096,477.0
[ o - = = .
13 ./8C| o coc é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
— |mE = a2 [ b s, [} [} >| @
-.g_ 5 % 8 IS %_ g ] §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
) g— S| Ex g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % = "§ S
o 8 S o 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
- 0 8 s1 0.0 SM | Medium dense black to dark brown silty SAND (SM), particles to specks, 10{20|50]20
1 15 2.0 no odor, dry, contains cinders
B 16
19 -BOTTOM ASH-
i 12 S2 2.0 SM | Dense black to dark brown silty SAND (SM), particles to specks, mps 3 10|50|20|20
19 20 4.0 mm, no odor, dry, contains cinders
- 22
15
= 5 -
i 256 L | . ____ o ____ 144t
6 s3 6.0 6.0 | SP | Medium dense black poorly-graded SAND (SP), no odor, wet, contains 35|50(15
7 15 8.0 cinders
B 8
8
i 3 sS4 8.0 SP | Loose black poorly-graded SAND (SP), no odor, wet, contains cinders 25(50(25
4 20 | 10.0
: 4
4
10 2916
3 S5 10.0 | 10.0 | CH | Stiff gray fat CLAY with sand (CH), no odor, wet 1783
3 | 14 | 120
- 7
11
i -FILL-
B 2876 | | __ __ _ __ __ AN N AN N AN E N B
3 S6 14.0| 14.0 | CL | Medium stiff brown to gray-brown lean CLAY (CL), no odor, wet, trace 100
3 20 | 16.0 cinder particles
-154 4
5
i 2 S7 16.0 CL | Soft brown to gray-brown lean CLAY (CL), wet 100
2 24 | 18.0
B 2
3
i 1 S8 18.0 CL | Soft brown to gray-brown lean CLAY (CL), wet 100
2 24 | 20.0
- 2
2
- 20
Water Level Data Sample ID Well Diagram Summary
bate | Time | Elased]_Depth (f) to 0 - Open End Rod L RserPpe | Overburden (fy  30.0
Time (hr.) Bottom | Bottom| \y/ ot 1 Thin Wall Tube [E] Screen
of Casing| of Hole ) Filter Sand Rock Cored (ft) 0.0
U- Unfilsturbed Sample Cuttings Samples 125
S - Split Spoon Sample B o
Concrete Boring No HA-B19
N Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- HIQh

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

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




16 Oct 17

\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\011\FIELDWORK\SUBSURFACE EXPLORATION LOGS\BORING LOGS\GINT\129342-011_TB-HA-B11-HA-B19.GPJ

129342-011_HA-LIBO9-REV.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

HAtBkicH

TEST BORING REPORT

Boring No.

HA-B19

File No. 129342-011
SheetNo. 2 of 2

[ T =] = -
€|8.|22|08|coc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |moE = a= os| S o @ | @

;E_ 5 %_8' S %_ ‘g %g‘ n (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
© 28| Ex| O |BSS a structure, odor, moisture, optional descriptions SIEISIZ|EIEIS|® |6
&) ((ng % o3 &) ﬁ % GEOLOGIC INTERPRETATION) RN EE 5
20 WOH| s9 | 20.0 CL | Soft brown to gray-brown lean CLAY (CL), wet 100
1 20 | 22.0 Note: Fine sand found in tip of spoon.
B 2
3 -FILL-
B 279.6
4 S10 | 22.0| 22.0 | SM | Loose brown silty SAND (SM), well stratified, no odor, moist, with 80(20
3 24 | 24.0 frequent seams and layers of silt and sandy silt
R -ALLUVIAL DEPOSITS-
B 2776\ ] N N NN NN AN EN S N B N
4 S11 | 24.0| 24.0 | ML | Stiff brown SILT (ML), well stratified, wet, with frequent seams and 100
7 18 | 26.0 layers of fine sandy silt
-254 7
9
B 2736 | __ | __ _ _ ] N I N I AN IS N I N
9 s12 | 28.0| 28.0 [ SM | Medium dense brown silty SAND (SM), well stratified, wet 6040
13 16 | 30.0
B 14
16
30 2716
30.0 BOTTOM OF EXPLORATION AT 30.0 FT
Note: Borehole grouted upon completion.
Note: Water level not measured.
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. HA-B19




\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\022 - RAW WATER POND\FIELDWORK\GINT\129342-022-TB-OW.GPJ

129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Jun 17, 21

HAHBRicH TEST BORING REPORT Boring No.Ha-fWp-otiow
Project Raw Water Pond, New Madrid Power Plant, Marston, Missouri File No. 129342-039
Client Associated Electric Cooperative, Inc. SheetNo. 1 of 3
Contractor  Bulldog Drilling Start 16 April 2021
Finish 19 April 2021
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller 1. Gates
Type HSA S - Rig Make & Model: CME 550X H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation  307.690 (est.)
Inside Diameter (in.)| 4.25 1.375 -- Drill Mud: None Datum NAVDSS
Hammer Weight (Ib)| - 140 - CHJa_S'tr;gHi HSA Winch Automatic H Location See Plan
. i oist/Hammer: Winc utomatic Hammer N 245,309
Hammer Fall (in.) - 30 PID Make & Model: NONE E 1,098,574
4 ©— o - .
|2 .12C| g Eos é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ | m.E = ol o= s, Q Q | @
-.g_ 5 % 8 IS %_ ‘E S §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
) g— S| E g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % = "§ S
o 8 S o 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
-0 2 s1 0.0 CL-ML| Stiff brown lean CLAY with silt (CL-ML), no odor, moist -|-1-1-130]70
4 16 2.0
i ? -EMBANKMENT FILL-
I 4 [ s2 ] 20 CL-ML| Similar to S1 o1 -1 -130]70
5 16 4.0
B 6
10
B 0.7 \ OV __ __ _ _ I N AN SN AN N N N
3 S3 4.0 4.0 | CL | Stiff gray-brown lean CLAY (CL) with frequent mottle layer of elasticsilt, | - | - [ - | - [10]{90
4 20 6.0 no odor, moist
- 5 ; PP =2.75TSF
B 07 \ I I I I A IS AN I N
P NR 6.0 6.0 [ SM | Gray silty SAND (SM)
U 14 8.0 Note: Pushed 3.0 in. undisturbed shelby tube 6.0 ft to 8.0 ft, recovery
- S 14.0 in. material inside of tube. See jar sample. Sample rejected for
H lab testing
B 299.7 |\ __ _ I I O AN A IS A I N B
3 sS4 8.0 8.0 | MH | Stiff gray elastic SILT (MH), no odor, moist -1-1-1-1-n00
5 | 20 | 100 PP=3.0 TSF
B 5
10
10 977 ] IS I I B
p Ul | 10.0| 10.0 | CL | Gray and brown lean CLAY with sand (CL) -1-1-1-116|84
u 24 | 12.0 Note: Pushed 3.0 in. undisturbed shelby tube 10.0 ft to 12.0 ft,
- S recovery 24.0 in.
H PP =<4.5 TSF LL=42, PI=24, WC=19.4%
i 3 S5 12.0 CL | Medium stiff gray-brown lean CLAY with sand (CL), no odor, moist -1 -1-1-115|85
3 20 14.0
B 5
12
i 4 S6 14.0 CL | Very stiff dense gray-brown sandy lean CLAY (CL) with occasional -1-1-1-130]70
9 18 | 16.0 interbedded layers (3.0 in. thick) of medium to fine sand, no odor,
15 9 moist
12
i 3 S7 16.0 CL | Stiff gray-brown to orange lean CLAY with sand (CL), no odor, moist -1-1-1-1]15|85
5 | 20 | 180
B 7
1
B 289.7
2 S8 18.0 | 18.0 | ML | Very loose light brown SILT (ML), slightly stratified, no odor, moist -[-1-1-1]-h00
2 15 20.0
I 2 -ALLUVIAL DEPOSITS-
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@Psed = ﬂDeth“a gt) to: O - Open End Rod (L] g;:;:'pe Overburden (ft) 50.0
Time (hr.) POtoM | BOUOM| yz/oic 1 T - Thin Wall Tube [E] ;
of Casing| of Hole ) Filter Sand Rock Cored (ft) -
4/16/21 | 1200 - 280 | 300 | 280 g'gnli'sst“rbedssam‘l"e Cutings Samples 155, 2U
- Split Spoon Sample rout
4/19/21 | 1210 | 3 Days 28.0 30.0 27.7 .
19/ y Concrete | Boring No. HA-RWP-01(OW)
XY  Bentonite Seal
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Toughness: L -Low M - Medium H - High

Dry Strength: N-None L-Low M-Medium H-High V -VeryHigh

gLierm O < QD 'Va
Note: Soil identification based on visual-manual

i a ze.
methods of the USCS as practiced by Haley & Aldrich, Inc.




\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\022 - RAW WATER POND\FIELDWORK\GINT\129342-022-TB-OW.GPJ

129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Jun 17, 21

Boring No. HA-RWP-01(0W)
ICH TEST BORING REPORT File No. 129342-039
SheetNo. 2 of 3
[ T =] = -
€|8.|22|08|cuc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE& = a= o= | & ® [} | @
‘% 8¢© %_ 8' IS %_ ‘g & § D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % ol 8|8 g % %,
o828 Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEIS|IZ|EIEIS|D 2|6
&) (‘/J“ % o3 &) ﬁ % GEOLOGIC INTERPRETATION) R NRNERgEES 5
20 2 S9 20.0 ML | Similar to S8, except loose and wet (perched water) -1 -1-1-1-[100
2 20 | 22.0
- 3
2
| 2857 | __ | _ _ _ ] I I A I NN S (N N
) U2 | 22.0| 22.0| CL | Dark brown sandy lean CLAY (CL) -1 -1-1-135]|65
U 20 | 24.0 Note: Pushed 3.0 in. undisturbed shelby tube 22.0 ft to 24.0 ft,
B S recovery 24.0 in., moist
H PP =1.75 TSF LL=29, PI=9, WC=25.3%
| 2837 | _ ] I I A I NN SN (N N
2 10 | 24.0| 24.0 | ML | Very loose yellow-brown SILT with sand (ML), stratified, no odor, moist | - | - | - [ - [15]85
2 20 | 26.0
-254 2
2
i 2 S11 | 28.0 ML | Very loose yellow-brown sandy SILT (ML), stratified, no odor, moist -1-1-1-1]40]|60
2 | 20 | 300
- 2
2
- 30
i 3 s12 | 33.0 ML | Medium dense brown SILT (ML) with occasional interbedded layers of -1-1-1-1-[100
4 15 | 35.0 sandy silt and medium to fine sand, no odor, wet
B 7
8
- 35
| 2097 | __ | _ ___ __ _ _ _ __ _ o ____] I I A I NN S N N
! 4 s13 | 38.0| 38.0 [ SM | Medium dense yellow-brown fine silty SAND (SM), no odor, wet -[-1-1-160]/40
6 | 14 | 400
- 9
9
- 40
i 3 S14 | 43.0 SM | Loose light brown fine silty SAND (SM), with occasional interbedded -1 -1-1-175|25
3 12 | 45.0 layer (2.0 in. thick) of gray silt, well stratified, no odor, wet
- 6
13
- 45
i 4 S15 | 48.0 SM | Similar to S14, except gray elastic silt in tip of spoon -1 -1-1-175|25
4 115 | 500
- 4
8
- HA-RWP-01(OW
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. o1(ow)
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\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\022 - RAW WATER POND\FIELDWORK\GINT\129342-022-TB-OW.GPJ

129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Boring No. HA-RWP-01(0W)
ICH TEST BORING REPORT File No. 129342-039
SheetNo. 3 of 3
@ T =1 = -
NEREE IS . JE é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel S?d Field Test
~ |mE = a= D= s ) ) | @
;g_ 5 %8 E%_ ‘g %g‘ an (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
© 28| Ex| O |BSS a structure, odor, moisture, optional descriptions SIEIS|IZ|EIEIS|D 2|6
[a] ((/J“ % o3 o uij % GEOLOGIC INTERPRETATION) RN EE 5
0 257.7
50.0 BOTTOM OF EXPLORATION AT 50.0 FT
Note: Installed Observation Well to 50.0 ft.
- HA-RWP-01(OW
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. 01(ow)




\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\022 - RAW WATER POND\FIELDWORK\GINT\129342-022-TB-OW.GPJ

129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Jun 17, 21

HAHBRicH TEST BORING REPORT Boring No.HARWP-02(0W
Project Raw Water Pond, New Madrid Power Plant, Marston, Missouri File No. 129342-039
Client Associated Electric Cooperative, Inc. SheetNo. 1 of 3
Contractor  Bulldog Drilling Start 20 April 2021
Finish 20 April 2021
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller J. Gates
Type HSA 5 . | Rig Make & Model: CME 550X H&A Rep. C.Toscano
. . Bit Type:  Cutting Head Elevation ~ 307.690 (est.)
Inside Diameter (in.)| 4.25 1.375 - Drill Mud: None Datum NAVDSS
Hammer Weight (Ib)| - 140 - CHigztr;gHiamFrLSeAr Winch Automatic H Location See Plan
. ) © Winc utomatic Hammer N 244,929
Hammer Fall (in.) i 30 PID Make & Model: NONE E 1,099,210
3 - =] 5 :
€|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 ] §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
) g— S| E g olaSs 8 structure, odor, moisture, optional descriptions 8 £ 8 § ElE % = "§ S
o 8 S o gl 2 GEOLOGIC INTERPRETATION) 2lel=lxlel=|zlRI2]&
- 0 3 s1 0.0 CL | Medium stiff gray-brown lean CLAY (CL), no odor, dry -1-1-1-15]95
3 15 2.0
i g -EMBANKMENT FILL-
i 4 S2 2.0 CL | Stiff gray-brown lean CLAY with sand (CL), no odor, moist -l -1-1]-1(15/85
3 15 4.0
B 8
8
i 3 S3 4.0 CL | Stiff gray-brown lean CLAY (CL) with frequent layers for SILT and SILT -1 -1-1-151]95
4 20 6.0 with sand, no odor, moist
-51 > PP=3.0 TSF
6
I P U1 6.0 CL | Dark brown sandy lean CLAY (CL) -|-1-1]-136|64
U 22 8.0 Note: Pushed 3.0 in. undisturbed shelby tube 6.0 ft to 8.0 ft, recovery
B S 22.0in.
H PP = 4.25 TSF, LL=35, PI=18, WC=19.6%
i 2 S4 8.0 CL | Stiff gray-brown lean CLAY (CL), no odor, moist -l -|-|-|5/95
3 | 20 | 100 PP = 3.5 TSF
- 7
9
10 3 S5 10.0 CL | Stiff gray-brown lean CLAY (CL) with frequent interbedded layers of silt -1-1-1-1-[100
5 24 | 12.0 with sand, no odor, dry
- 7
10
I 4 S6 | 12.0 CL | stiff gray-brown lean CLAY (CL), no odor, dry -|-1-1-|40|60
5 24 | 14.0
B 9
11
I 3 | s7 | 140 cL | similar to 6 o1 -1- |a0]90
4 24 | 16.0
-15-1 6
6
I 2 S8 | 16.0 CL | Similar to S6, except soft -l -1-1]-|39]61
2 20 | 18.0
B 2
2
I P | U2 | 180 CcL | Gray sandy SILT (ML)
u 24 | 20.0 Note: Pushed 3.0 in. undisturbed shelby tube, 18.0 to 20.0 ft, recovery
- S 29.0in.
H PP =1.75 TSF LL=21, PI=NP, WC=20.8%
- 20
Water Level Data Sample ID Well Diagram Summary
Depth (ft) to: ) [II] Riser Pipe
Date | Time TEIapst;d Bottomp Bogto)m O - Open End Rod (] Socen Overburden (ft) 50.0
ime (hr. of Casing Water T- Th|n.WaII Tube Filter Sand Rock Cored (ft) -
4/20/21 | 1030 - 330 | 330 | 327 | Y-Undisturbed Sample Cuttings Samples 145, 2U
S - Split Spoon Sample B Gcou
Concrete Boring No. HA-RWP-02(OW
N Bentonite Seal 9 ( )
Field Tests: Dilatancy: R- Rapid S-Slow N -None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqhness L-

Low M Medlum H- HIQh

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

Note SO|I identifi 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\129342 - AECI\022 - RAW WATER POND\FIELDWORK\GINT\129342-022-TB-OW.GPJ

129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

"AtBkicH

TEST BORING REPORT

Boring No. HA-RWP-02(0W)

File No. 129342-039
SheetNo. 2 of 3

[ T =] = -
€|8.|22|08|cuc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE& = a= o= | & ® [} | @

;E_ 5 %_ 8‘ S %_ ‘g 5 §' an (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
o828 Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEIS|IZ|EIEIS|D 2|6
&) ((g % o3 &) ﬁ % GEOLOGIC INTERPRETATION) R NRNERgEES 5
20 2 S9 20.0 CL | Similar to S7, except medium stiff and with frequent layers of elastic -1 -1-1-1-[100
2 24 | 22.0 SILT
- 3
4
285.2
22.5
i WOH| S10 | 23.0 ML | Very loose yellow-brown SILT (ML), grading into a light brown fine sand, | -
1 15 | 25.0 stratified, no odor, dry

i g 283.2 -ALLUVIAL DEPOSITS-

245 |~~~ ~~—~~—~—~— - T 0T 00T ST T T T T T T T 7T 7

- 25

i p - 28.0 Note: Pushed 3.0 in undisturbed shelby tube 28.0 ft to 30.0 ft, no

U NR | 30.0 recovery, probably sand
- S
H
- 30
i P | s11| 330 SP | Note Drill rod tip wet at 33.0 ft.
U | NR | 350
- S
H Note: Pushed 3.0 in., undisturbed shelby tube to refusal at 34.2 ft.
35 Note: Medium to fine SAND found inside tube, see jar sample.
i 3 s12 | 38.0 SP | Medium dense light brown fine to medium poorly graded SAND (SP), -1 -11149|48| 2
5 10 | 40.0 no odor, wet
- 10 WC=19.6%
11
- 40
| 47 | __ | _ __ _ __ _ _ _ ] I I A N NN AN (N N A
3 s13 | 43.0| 43.0 [ SM | Medium dense light brown fine silty SAND (SM), no odor, wet -1 -1-1-165]|35
5 12 | 450
- 10
14
-45
i 4 S14 | 48.0 SM | Medium dense light brown medium to fine silty SAND (SM), no odor, -1 -1-110|65|25
8 12 | 50.0 wet
- 11
12
- HA-RWP-02(OW
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. 02(0w)
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H&A-TEST BORING-07-1

Boring No. HA-RWP-02(0W)
ICH TEST BORING REPORT File No.  129342-039
SheetNo. 3 of 3
@ T =1 = -
NEREE IS . JE é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel S?d Field Test
~ |mE = a= D= s ) ) | @
;g_ 5 %8 E%_ ‘g %g‘ an (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
© 28| Ex| O |BSS a structure, odor, moisture, optional descriptions SIEIS|IZ|EIEIS|D 2|6
[a] ((/J“ % o3 o uij % GEOLOGIC INTERPRETATION) RN EE 5
0 257.7
50.0 BOTTOM OF EXPLORATION AT 50.0 FT
Note: Set Observation Well at 50.0 ft.
- HA-RWP-02(OW
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. 02(0w)
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129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Jun 17, 21

HAB icH TEST BORING REPORT Boring No. - Ha-fup.03
Project Raw Water Pond, New Madrid Power Plant, Marston, Missouri File No. 129342-039
Client Associated Electric Cooperative, Inc. SheetNo. 1 of 3
Contractor  Bulldog Drilling Start 15 Apr!I 2021

Finish 15 April 2021
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller 1. Gates
Type HSA S - | Rig Make & Model: CME 550X H&A Rep. C.Toscano

N . Bit Type:  Cutting Head Elevation  307.417 (est.)
Inside Diameter (in.)| 4.25 1375 - Drill Mud: Bentonite Datum  NAVDSS
Hammer Weight (Ib)| - 140 - CHigztr;gHiamFrLSeAr Winch Automatic H Location See Plan

. i © Winc utomatic Hammer N 244,545
Hammer Fall (in.) - 30 PID Make & Model: NONE E 1,099,446
[ o - = = .
€|3.|122] 08| eoc g VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE& = a> o8| > ¢ ¢ 5| g
-.g_ 5 %8 IS %_ g %g‘ 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
©|28EX|J O 7551 8 structure, odor, moisture, optional descriptions SIEISIZIEIEIZ|D 3|5
[a] % 805 e u% g GEOLOGIC INTERPRETATION) NN RS g o 5
- 0 4 S1 0.0 CL | Stiff brown lean CLAY with sand (CL), no odor, moist -1 -1-1]-1[15]85
4 20 2.0
- 6
6
-EMBANKMENT FILL-
i 4 S2 2.0 CL | Stiff brown sandy lean CLAY (CL), no odor, moist -l -1-1-/30{70
4 24 4.0
- 8
8
i 3 S3 4.0 CL | Similar to S1, except dark gray and medium stiff -1-1-1-115|85
3 | 24 | 60 PP = 2.25 TSF
-5 4
5
i 2 sS4 6.0 CL | Similar to S1, except medium stiff -|-1]-1-115|85
3 20 8.0
- 4
6
i 2 S5 8.0 CL | Stiff brown-gray lean CLAY with sand (CL), trace organic fibers, noodor, | - | - | - | - [24|76
4 24 | 10.0 moist
B ; PP =4.25 TSF WC=20.4%
(10713 S6 | 10.0 CL | stiff brown-gray sandy lean CLAY (CL), no odor, moist -1-1-1-/30]|70
5 18 12.0
- 7
11
i 6 s7 | 12.0 CL | stiff gray lean CLAY with sand (CL), no odor, moist -1 --1]-1(15/|85
7 18 14.0
- 7
10
I 3 | s8 | 140 cL | similartos7 I I O I P P
7 | 20 | 16.0 PP =2.25 TSF
-15-1 6
8
i 3 s9 | 16.0 CL | Similar to S7, except trace anthracite coal particles -] -] -(15(85
5 20 | 18.0
B 7
8
i 3 | s10 | 18.0 CL | Very stiff gray-brown lean CLAY with sand (CL), trace anthracite - -] -1]-115(85
7 20 | 20.0 particles grading into light gray fine sand, no odor, dry
- 13
16
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@Psed = ﬂDeth“a gt) to: O - Open End Rod % g;f:;:'pe Overburden (ft) 75.0
Time (hr.) POtoM | BOUOM| yz/oic 1 T - Thin Wall Tube ;
of Casing| of Hole ) Filter Sand Rock Cored (ft) -
4/15/21 | 1100 - 370 | 340 | 340 | Y-Undisturbed Sample Cuttings Samples 225, 1U
S - Split Spoon Sample B Gcou
Concrete Borina No HA-RWP-03
&Y  Bentonite Seal 9
Field Tests: Dilatancy: R - Rapid S-Slow N -None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqhness L-Low M Medlum H- Hmh DrvStrenqth' N-None L- Low M - Medium H - High V - Very High

Note SO|I identifi catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Jun 17, 21

Boring No. HA-RWP-03
ICH TEST BORING REPORT File No. 129342-039
SheetNo. 2 of 3
[ . | = y
€|8.|22|08|cuc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE = a= D= s ) ) | @
;E_ 5 %_8' S %_ ‘g S §' an (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
© 28| Ex| O |BSS a structure, odor, moisture, optional descriptions SIEIS|IZ|EIEIS|D |6
&) (‘/J“ % o3 &) ﬁ % GEOLOGIC INTERPRETATION) RN EE 5
20
i 3 s11 | 23.0 CL | Medium stiff gray-brown lean CLAY (CL), organic wood fragments, 10(Q
3 20 | 25.0 organic fibers, anthracite coal particles, no structure, no odor, moist
B 5
4
25 2 S12 | 25.0 CL | Medium stiff gray lean CLAY (CL) with layers of silt, no structure, trace -1-1-1-1-[100
3 18 | 27.0 organic fibers
- 3 PP=1.0TSF
4
| 2794 | _ | o __ _ _ __ _ ] I A I AN SN AN N N B
2 s13 | 28.0| 28.0 [ MH | Medium stiff gray elastic SILT (MH), slightly stratified, trace organic -1-1-1-1]-100
3 18 | 30.0 fibers
- 3 PP=1.75 TSF (Gray-Brown)
4 -ALLUVIAL DEPOSITS-
30 274 | _ _ _ _ _ _ _ _ _ _ __ . _______] N s o o o
P [ ur | 30.0]| 30.0[ CL | Darkgrayand brown lean CLAY (CL) ST T- - TR0
u 18 | 32.0 Note: Pushed 3.0 in undisturbed shelby tube 30.0 ft to 32.0 ft
B I§| Recovery 18.0 in., PP=1.25 TSF LL=41, PI=19, WC=29.5%
B 2754 __ | _ __ _ _ _ __ __ _ __ _ ___ ] N I NN NN SN EN SN S A N
2 S14 | 32.0| 32.0 | MH | Medium stiff, light brown elastic SILT (MH), trace organic fibers,no - -1-1-]-Rogs|L|{M[M
3 18 | 34.0 odor, wet at tip of spoon
- 4 PP =1.75TSF
4
| 35 | 224 | _ _ _ _ __ _ _ _ _ _ _ __ ___ ____________| I s s o o o
35.0 Note: Switch over to mud rotary, added bentonite drilling mix,
advanced borehole uncased below 32.0 ft,
i Note: Observed sand in drill wash, no odor, wet
i 7 S15 | 38.0 SP | Medium dense light brown fine to medium poorly graded SAND (SP), -1-1-160|40| -
10 | 13 | 40.0 no odor, wet
- 15
18
- 40
i 10 | s16 | 43.0 SP | Similar to S15 -|-|-|60|40]| -
11 1 10 | 450
- 16
18
45
i 74 | s17 | 48.0 SP | Similar to S15 -|-|-|60|40]| -
10 10 | 50.0
- 14
20
- HA-RWP-
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. 03
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129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Jun 17, 21

Boring No. HA-RWP-03
ICH TEST BORING REPORT File No.  129342-039
SheetNo. 3 of 3
[ T =] = -
€|8.|22|08|cuc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |m.E =l a> o= s 0] 0] | @
;E_ 5 %_8' S %_ ‘g %g‘ an (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
© 28| Ex| O |BSS a structure, odor, moisture, optional descriptions SIEIS|IZ|EIEIS|D |6
&) (‘/J“ %oa &) ﬁ % GEOLOGIC INTERPRETATION) RN EE 5
- 50
i 9 [s18 | 530 SP | Similar to S15 -|-|-|60|40]| -
12 12 | 550
- 16
18
- 55
| 2994 | __ | __ __ _ _ _ _ _ _ __ __ __ _ o _ | 4 4
10 | s19 | 580 | 58.0 [ SW | Medium dense gray-brown fine to coarse well graded SAND (SW), odor, | - | - | 5[70]20] 5
9 12 | 60.0 wet
- 13
12
- 60
i 11 | S20 | 63.0 SW | Similar to S19 -11]141|70({22|3
13 | 13 | 65.0 WC=15.7%
- 15
15
- 65
i 15 | s21 | 68.0 SW | Similar to S19 -|-|5]70|20| 5
10 10 | 70.0
- 10
10
70
i Note: Drill action indicated gravel 71.0 ft to 73.0 ft
| 2344 | _ | _ _ _ _ _ _ o __ I I A I N A AN N N B
11 | s22 | 73.0| 73.0 | SP Medium dense gray fine poorly-graded SAND (SP), no odor, wet -1 -1-170]30] -
11 12 | 75.0
- 14
15
| 75 2324
75.0 BOTTOM OF EXPLORATION AT 75.0 FT
Note: Borehole grouted to ground surface upon completion.
- HA-RWP-
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. 03




Jun 17, 21

\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\022 - RAW WATER POND\FIELDWORK\GINT\129342-022-TB-OW.GPJ
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H&A-TEST BORING-07-1

HAHBRicH TEST BORING REPORT Boring No. - HA-fwp.04
Project Raw Water Pond, New Madrid Power Plant, Marston, Missouri File No. 129342-039
Client Associated Electric Cooperative, Inc. SheetNo. 1 of 3
Contractor  Bulldog Drilling Start 12 April 2021

Finish 12 April 2021
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller 1. Gates
Type HSA S - Rig Make & Model: CME 550X H&A Rep. C.Toscano

_ _ _ Bit Type: Cutting Head Elevation  307.419 (est.)
Inside Diameter (in.)| 4.25 1.375 -- DriII.Mud: Polymer Datum NAVDSS
Hammer Weight (Ib)| - 140 - ﬁgingamfeAr Winch Automatic i Location See Plan

. ) © Winc utomatic Hammer N 244,110
Hammer Fall (in.) - 30 PID Make & Model: NONE E 1,099,415
[ o - = = .
13 .|8C| o coc é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
— |mE& = ol [ b s, [} [} >| @
-.g_ 5 %8 IS %_ g ] §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
) g— S| E g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % = "§ S
o 8 S o 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
0T 0 st | oo 3072 -CRUSHED STONE- . 50
7 16 2.0 ’ Stiff brown lean CLAY (CL) with occasional layers and seams of silty fine
B g sand, no structure, no odor, moist
-EMBANKMENT FILL-
i 4 S2 2.0 CL | Similar to S1, except gray-brown with occasional layers of fine sandy silt | - | - | - | - | - 100
4 18 4.0
B 6
7
I 3 S3 4.0 CL | Similar to S1, except gray - -1-1-1-fog
4 18 6.0
-5 8
8
i 2 S4 6.0 CL | Medium stiff gray lean CLAY with sand (CL), trace decomposed wood -l -1-1-122|78
3 18 8.0 fragments, no odor, moist
B 5 WC=20.1%
6
i 3 S5 8.0 CL | Stiff brown lean CLAY (CL), no odor, moist -1-1-1-1-[00Q
4 16 | 10.0
B 9
10
10 4 S6 10.0 CL | Stiff gray-brown lean CLAY (CL), seams of silty sand, with trace -1-1-1-1-[100
4 20 | 12.0 decomposed wood fragments, no odor, moist
B 6
10
i 3 s7 | 12.0 CL | Similarto S6 -|-|-1]-|-foq
5 20 14.0
- 7
10
I 4 | s8 | 140 cL | Similar to S6 ool -] - hod
5 | 17 | 16.0
-154 5
10
i 5 S9 16.0 CL | Very stiff gray-brown lean CLAY (CL), with frequent seams of silty fine -1-1-1-1]-[100
11 18 | 18.0 sand and fine sand partings, trace decomposed wood fragments, no
- 15 odor, moist
19
i 6 S10 | 18.0 CL | Very stiff gray-brown lean CLAY with sand (CL), trace decomposed -1-1-1-1]-pn00
9 20 | 20.0 wood fragments, no odor, moist
- 10
15
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@Psed = ﬂDeth“a gt) to: O - Open End Rod (L] g;f:;:'pe Overburden (ft) 50.0
Time (hr.) POtoM | BOUOM| yz/oic 1 T - Thin Wall Tube [E] ;
of Casing| of Hole ) Filter Sand Rock Cored (ft) -
4/12/21 | 1400 | - 280 | 300 | 300 | Y-Undistubed Sample Cuttings Samples 165
S - Split Spoon Sample B cou
Concrete Borina No HA-RWP-04
N Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- HIQh

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

Note SO|I identifi catlon based on wsual-manual methods of the USCS as Qractlced by Haley & Aldrich, Inc.
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H&A-TEST BORING-07-1

Boring No. HA-RWP-04
ICH TEST BORING REPORT File No. 129342-039
SheetNo. 2 of 3
[ T =] = -
€|8.|22|08|cuc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE& = a= o= | & ® [} | @
‘% 8¢© %_ 8' IS %_ ‘g & § D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % ol 8|8 g % %,
o828 Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEIS|IZ|EIEIS|D 2|6
&) ((Dg % o3 &) ﬁ % GEOLOGIC INTERPRETATION) R NRNERgEES 5
20
i 3 s11 | 23.0 CL | Medium stiff gray lean CLAY (CL), trace fine sand, organic fibers, no -1-1-1-1-[100
3 24 | 250 odor, moist
- 3
3
- 25
i 1 | s12 | 280 CL | Similar to S11, except soft -1-1-1-1]-[0q
1] 24 | 300
i % Note: Wet at tip of spoon.
B 277.4
30 30,0
Note: Spun HSA to 33.0 ft.
i 2 s13 | 33.0 SM | Loose brown fine silty SAND (SM), no odor, wet -|-1]-1- (40|60
2 | 24 | 350
i g -ALLUVIAL DEPOSITS -
- 35
Note: Switch over to mud rotary, added drilling fluid, spun rollerbit
i 3 514 | 38.0 sMm | open hole to 38.0 ft. -l -1-1-180]|20
3 10 | 400 Similar to $13, except with occasional layers (up to 2.0 in. thick) of lean
- 2 clay, no odor, wet
1
- 40
| 44 | _ | _ __ _ _ _ _ I I A N NN S N N
6 s15 | 43.0| 43.0 [ SP | Medium dense brown fine to medium poorly graded SAND with silt (SP- | - | 3 | 4 [50(33]10
7 12 | 45.0 SM), no odor, wet
- 8 WC=15.2%
12
-45
| 2594 | __ | _ _ _ _ _ _ o ____ I AN N S SN N A S
4 S16 | 48.0| 48.0 [ SW | Loose brown to gray fine to coarse well graded SAND (SW) with - | -120]55|25] -
2 13 | 50.0 interbedded layer (6.0 in. thick) of fat clay, no odor, wet
- 6
10
- HA-RWP-04
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. 0
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H&A-TEST BORING-07-1

Boring No. HA-RWP-04
ICH TEST BORING REPORT File No.  129342-039
SheetNo. 3 of 3
@ Py =1 = -
SERERFE . = é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel S?d Field Test
~ |m . = a= o= s [0) [0) >| @
;g_ 5 %8 E%_ ‘g %g‘ an (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
|28 EX|J2|BSEs g structure, odor, moisture, optional descriptions SIEISIZIEIEIS| 2 %5
0187 8|70 3l 2 GEOLOGIC INTERPRETATION) 2lel=l=lel=|5]22|E
0 257.4
50.0 BOTTOM OF EXPLORATION AT 50.0 FT
Note: Borehole grouted upon completion.
- HA-RWP-04
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. 0




Jun 17, 21

\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\022 - RAW WATER POND\FIELDWORK\GINT\129342-022-TB-OW.GPJ

129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

HAHBRicH TEST BORING REPORT Boring No. - HA-fWp.05
Project Raw Water Pond, New Madrid Power Plant, Marston, Missouri File No. 129342-039
Client Associated Electric Cooperative, Inc. SheetNo. 1 of 3
Contractor  Bulldog Drilling Start 13 April 2021
Finish 13 April 2021
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller 1. Gates
Type HSA S - Rig Make & Model: CME 550X H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation  307.300 (est.)
Inside Diameter (in.)| 4.25 1.375 -- Drill Mud: Polymer Datum NAVDSS
Hammer Weight (Ib)| - 140 - CHigztr;gHiamFrLSeAr Winch Automatic H Location See Plan
. ) © Winc utomatic Hammer N 244,097
Hammer Fall (in.) - 30 PID Make & Model: NONE E 1,098,629
[ o - = = .
13 .|8C| o coc é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
— |mE& = ol [ b s, [} [} >| @
-.g_ 5 % 8 IS %_ g ] §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
) g— S| E g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % = "§ S
o 8 S o 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
0T %6 st 1 oo 30(7),% - -CRUSHED STONE- o R R X
5 15 2.0 ’ Stiff brown lean CLAY with sand (CL), trace organic fibers, no odor,
B g moist
-EMBANKMENT FILL-
I 3 [ 2] 20 cL | similar to S1 I I O I P PO
4 20 4.0
B 6
7
i 2 S3 4.0 CL | Medium stiff gray lean CLAY (CL), trace fine sand, organic fibers, no -1-1-1-1-[100
2 20 6.0 odor, moist
-5 4
5
i 3 S4 6.0 CL | Similar to S3, except gray, stiff, and occasional fine sand in frequent -1-1-1-1]-p00
3 15 8.0 partings
B 6
5
i 3 S5 8.0 CL | Medium stiff gray lean CLAY (CL), no odor, moist -1-1-1-1]-[100
i g 1 0190 593 | ________ I I I
\ 6 [ ssa | 9.0 9.0 | SM | Medium dense gray fine silty SAND (SM), no odor, moist -1-1-15170]|25
6 | 100 | 5973
(10T 2 56 [ 100 100 [ C T Stiffgray-brown Tean CLAY (CLj, n6 odor, moist  — —~ — — — — — ~T-1-T-T-/o0 1T T T |
4 20 12.0
- 7
8
Note: Washed out borehole to 12.0 ft.
i p Ul | 12.0 CL | Gray and brown lean CLAY with sand (CL) -l -]1-11(17|82
u 21 | 14.0 Note: Pushed by undisturbed shelby tube from 12.0 ft. to 14.0 ft,
- S recovery 21.0in., no water at top of sample.
H PP =4.75 TSF LL=39, PI=17, WC=16.7%
i 3 S7 14.0 CL | Very stiff gray-brown sandy lean CLAY (CL), no odor, moist -1 -1-1-125|75
10 | 20 | 16.0
-15- 19
18
i 7 S8 16.0 CL | Stiff gray-brown sandy lean CLAY (CL), no odor, moist -1 -1-1-125]|75
7 24 | 18.0
B 7
7
i 3 S9 18.0 CL | Very stiff gray-brown lean CLAY (CL), no odor, moist -1-1-1-1]-[100
4 15 20.0
i i; 287.8 Note: Medium to fine sand found in tip of spoon (light brown).
19.5
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@Psed Depth (ft) to: O - Open End Rod (L] ?ser Pipe Overburden (ft) 75.0
Time (hr.) Bottom | Bottom| \y/ ot 1 Thin Wall Tube [E] Screen
of Casing| of Hole ) Filter Sand Rock Cored (ft) -
4/13/21 | 1130 - 230 | 250 | 23.0 | Y-Undisturbed Sample Cuttings Samples 18S, 4U
S - Split Spoon Sample B Gcou
Concrete Boring No.  HA-RWP-05
N Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-

Low M Medlum H- HIQh

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

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




\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\022 - RAW WATER POND\FIELDWORK\GINT\129342-022-TB-OW.GPJ

129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Jun 17, 21

Boring No. HA-RWP-05
ICH TEST BORING REPORT File No. 129342-039
SheetNo. 2 of 3
[ T =] = -
€|8.|22|08|cuc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE = a= os| S [} [} | @
‘% 8¢© %_ 8' IS %_ ‘g & § D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % 0| 8|2 g % %,
© 28| Ex| O |BSS a structure, odor, moisture, optional descriptions SIEIS|IZ|EIEIS|D |6
&) (‘/J“ % o3 &) ﬁ % GEOLOGIC INTERPRETATION) RN EE 5
20
i -ALLUVIAL DEPOSITS-
i WOH| S10 | 23.0 MH | Medium stiff yellow-brown elastic SILT (MH), no odor, wet 10|90
4 1 24 | 250
- 2
2
2823 Note: Advanced auger to 25.0 ft.
25 P U2 25.0 25.0 [ sM |\ Note: Switched over to mud rotary using a polymer drilling fluid, /__________15__50__35__ T T 7
Ul 6 |260 \washed outborehole to 25.0ft. _ __ _ _ ___ __ __ _ __ J
- S Gray-brown silty SAND (SM) with frequent interbedded seams and
\_/H layers of elastic silt, no odor, wet
i Note: Pushed 3.0 in undisturbed shelby tube to refusal from 25.0 ft to
26.0 ft, recovery 6.0 in.
i p U3 | 280 Note: Washed out borehole to 28.0 ft.
U 0 29.0 Note: Pushed 3.0 in. undisturbed shelby tube to refusal from 28.0 ft to
i \ I§| [ 29.0 ft, no recovery, probable in sands
,30,
[ 8 | s11 | 33.0 SM | Medium dense orange-brown fine silty SAND (SM), no odor, wet -|-|-1]-[45[55
8 | 12 | 350
- 9
12
- 35
[ 7 | s12 | 380 SM | Similar to S11, except gray-brown, trace coarse sand -|-|-1-[45[55
11 1 13 | 400
- 14
14
- 40
i 8 | s13 | 43.0 SM | Similar to S11, except brown - -1-1-|45(55
9 | 12 | 450
- 10
12
-45
i 5 sS4 | 48.0 SM | Medium dense yellow-brown fine silty SAND (SM) with interbedded -1-1-1-165|35
7 13 | 50.0 layer (4.0 in thick) of gray fat clay, no odor, wet
- 10
11
- HA-RWP-
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. 05




\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\022 - RAW WATER POND\FIELDWORK\GINT\129342-022-TB-OW.GPJ

129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Jun 17, 21

Boring No. HA-RWP-05
ICH TEST BORING REPORT File No.  129342-039
SheetNo. 3 of 3
[ T =] = -
€|8.|22|08|cuc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |moE = a= o=| S o @ | @
;E_ 5 %_ 8‘ S %_ ‘g 5 §' an (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
© 28| Ex| O |BSS a structure, odor, moisture, optional descriptions SIEIS|IZ|EIEIS|D |6
&) (‘/J“ % o3 &) ﬁ % GEOLOGIC INTERPRETATION) RN EE 5
- 50
B 2553 | _ _ __ __ ] I I I I A IS AN I N
52.0 Note: Observed gray CLAY coming up in drill water water at
approximately 52.0 ft.
i p uUa | s53.0 CH | Gray fat CLAY (CH)
U 10 | 55.0 Note: Pushed 3.0 in. undisturbed shelby tube from 53.0 ft to 55.0 ft,
- S recovery 10.0 in.
H PP =1.25TSF
- 55
B 2513 _ 1 _ _ ] I R A S AN H N N
56.0 Note: Observed medium to fine sands coming up in drill wash water at
approximately 56.0 ft.
i 8 S15 | 58.0 SM | Medium dense gray fine to medium silty SAND (SM), no odor, wet -1 -1-125|55|20
8 | 15 | 60.0
B 9
12
- 60
i 13 | s16 | 63.0 SM | Similar to S15 - | -|-|25|55|20
14 14 | 65.0
B 10
12
- 65
i 9 [ s17 | 630 SM | Similar to S15 - | -|-|25|55|20
10 10 | 70.0
B 11
12
70
i 10 | s18 | 73.0 SM | Similar to S15 - | -|-|25|55|20
10 10 | 75.0
B 10
12
75 232.3
75.0 BOTTOM OF EXPLORATION AT 75.0 FT
Note: Borehole grouted to ground surface upon completion.
- HA-RWP-
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. 05




\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\022 - RAW WATER POND\FIELDWORK\GINT\129342-022-TB-OW.GPJ

129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Jun 17, 21

HAHBRicH TEST BORING REPORT Boring No. HARWP-0s(OW
Project Raw Water Pond, New Madrid Power Plant, Marston, Missouri File No. 129342-039
Client Associated Electric Cooperative, Inc. SheetNo. 1 of 3
Contractor  Bulldog Drilling Start 14 April 2021
Finish 14 April 2021
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller J. Gates
Type HSA 5 . | Rig Make & Model: CME 550X H&A Rep. C.Toscano
_ _ _ Bit Type: Cutting Head Elevation  306.832 (est.)
Inside Diameter (in.)| 4.25 1.375 - Drill Mud: None Datum NAVDSS
Hammer Weight (Ib)| - 140 - CHJa_S'tr;gHi HSA Winch Automatic H Location See Plan
. i oist/Hammer: Winc utomatic Hammer N 244,089
Hammer Fall (in.) i 30 PID Make & Model: NONE E 1,098,037
3 - =] 5 :
€|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 ] §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
o282l EX|J2 |3 55! 8 structure, odor, moisture, optional descriptions SIEISIZIEIEIZ|D 3|5
o 8 S o gl 2 GEOLOGIC INTERPRETATION) 2lel=lxlel=|zlRI2]&
0T T st | oo 066 o ~CRUSHED STONE- e
2 15 2.0 ’ Medium stiff gray-brown lean CLAY with sand (CL), no odor, moist
i 3 PP =4.0 TSF
4 -EMBANKMENT FILL-
I 2 [ s2 | 20 cL | similar to S1 I I O I P PO
3 16 4.0 PP =2.0 TSF
: 4
7
i 4 S3 4.0 CL | Similar to S1, except stiff and gray -1-1-1-115|85
5 20 6.0 PP =2.5TSF
-5+ 7
7
i 3 sS4 6.0 CL | Similar to S1, except stiff and gray -|-1-1]-115/|85
6 24 8.0 PP =25TSF
B 8
9
i 3 S5 8.0 CL | Stiff gray-brown to gray lean CLAY (CL), no odor, moist -l -1-1-121]98
5 | 20 | 100 PP = 3.25 TSF WC=21.8%
B 6
8
100
1073 S6 | 10.0 CL | Similarto S5 -|-|-1-15]|95
5 18 12.0 PP =4.5TSF
B 8
9
i 4 s7 | 120 CL | Stiff gray lean CLAY with sand (CL), no odor, moist -l -1]-1]-1(15|85
5 | 20 | 14.0 PP = 4.5 TSF
- 10
13
i 4 s8 | 14.0 CL | Stiff gray sandy lean CLAY (CL), no odor, moist -1-1-1]-130]|70
7 18 | 16.0
-154 8
10
i 3 S9 16.0 CL | Stiff gray lean CLAY with sand (CL), no odor, moist -1 -1-1]-115/|85
4 | 18 | 18,0 PP=2.5TSF
B 5
6
i 5 S10 | 18.0 CL | Stiff gray sandy lean CLAY (CL), trace decomposed wood fragments, no -1-1-1-130]|70
6 20 | 20.0 structure, no odor, moist
B 6
8
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@Psed = Deptr:a (ft) to: O - Open End Rod (L] ?ser Pipe Overburden (ft) 50.0
Time (hr.) Bottom | Bottom| \y/ ot 1 Thin Wall Tube [E] Screen
of Casing| of Hole ) Filter Sand Rock Cored (ft) -
4/14/21 | 1115 | - 320 | 340 | 320 | U-Undisturbed Sample Cuttings Samples 175, 1U
S - Split Spoon Sample B Gcou
Concrete Boring No. HA-RWP-06(0W
N Bentonite Seal 9 ( )
Field Tests: Dilatancy: R- Rapid S-Slow N -None Plasticity: N - Nonplastic L-Low M -Medium H -High

Touqhness L-Low M Medlum H- HIQh

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

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




Jun 17, 21

\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\022 - RAW WATER POND\FIELDWORK\GINT\129342-022-TB-OW.GPJ

129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Boring No. HA-RWP-06(0W)
ICH TEST BORING REPORT File No. 129342-039
SheetNo. 2 of 3
[ T =] = -
€|8.|22|08|cuc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE& = a= o= | & ® [} | @
‘% 8¢© %_ 8' IS %_ ‘g & § D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % ol 8|8 g % %,
o828 Ex | B3O |B 55| 8 structure, odor, moisture, optional descriptions SIEIS|IZ|EIEIS|D 2|6
&) (‘/J“ % o3 &) ﬁ % GEOLOGIC INTERPRETATION) R NRNERgEES 5
20 3 S11 | 20.0 CL | Similar to S10, except medium stiff -|-1|-1-1/30[70
3 | 18 | 220
4
7
WOH| S12 | 23.0 CL | Medium stiff gray lean CLAY with sand (CL), no odor, moist 15|85
2 | 10 | 25.0 PP=1.25 TSF
3
5
- 25
279.8
27.0
WOH| S13 | 28.0 CL | Very soft gray lean CLAY with sand (CL), no odor, moist -1 -1-1-115/85/S|L|[{M|M
1120 | 300 PP = 1.0 TSF WC=29.4%
% -ALLUVIAL DEPOSITS-
30 [3 Ul | 30.0 CL | Note: Pushed 3.0 in. undisturbed shelby tube from 30.0 ft to 32.0 ft,
u 24 1320 recovery 24.0 in.
S PP=1.0TSF
H
2748 | | _ _ __ _ _ _ _ _ _____________ ] I I NN N I EN S I B
WOH]| s4 320| 32.0 Note: Spun augers and washed out borehole to 32.0 ft
WOH| 15 | 34.0 sM | Note: Center plug at bottom of drill rods were wet at 32.0 ft. -l -1-1-165|35
Wg)H Very loose light brown fine silty SAND (SM), no odor, wet
,35,
9 S15 | 38.0 SM | Medium dense gray-brown fine silty SAND (SM), no odor, wet -1 -1-1-145|55
10 | 10 | 40.0
10
10
- 40
48 | _ _ _ _____________ ] I I NN N I EN S I B
42.0
3 S16 | 43.0 CH | Medium stiff gray fat CLAY (CH) with an interbedded layer (6.0 in. thick) [ - | - | - | - | - 100
3 15 | 45.0 of medium to fine sand, no odor, wet
5
7
- 45
260.8 Note: Observed sands in wash water at approximately 46.0 ft
(o 2 ST T T T T T T 17T
3 s7 | 48.0 SP | Dense gray-brown fine silty SAND (SM), no odor, wet -1-1-1]-1(80]|20
13 1 13 | 50,0
18
17
. HA-RWP- W
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. o6(ow)




Jun 17, 21

\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\022 - RAW WATER POND\FIELDWORK\GINT\129342-022-TB-OW.GPJ

129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Boring No. HA-RWP-06(0W)
ICH TEST BORING REPORT File No. 129342-039
SheetNo. 3 of 3
@ T =1 = -
NEREE IS . JE é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ | m.E = 2= o= s [} [} | @
:g_ 8¢© %_8 E%_ ‘g %§ D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % 0| 8|2 g ‘E %,
© 28| Ex| O |BSS a structure, odor, moisture, optional descriptions SIEISIZIEIEIS| 2 %5
[a] ((/J“ % o3 o uij % GEOLOGIC INTERPRETATION) NN EE g 5
0 256.8
50.0 BOTTOM OF EXPLORATION AT 50.0 FT
Note: Installed Observation Well Screen set at 37.0 ft to 47.0 ft.
- HA-RWP- W
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. 06(0W)




\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\022 - RAW WATER POND\FIELDWORK\GINT\129342-022-TB-OW.GPJ

129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Jun 17, 21

HAHBRicH TEST BORING REPORT Boring No.  HA-fWp-07
Project Raw Water Pond, New Madrid Power Plant, Marston, Missouri File No. 129342-039
Client Associated Electric Cooperative, Inc. SheetNo. 1 of 2
Contractor  Bulldog Drilling Start 20 April 2021
Finish 20 April 2021
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller 1. Gates
Type HSA S - Rig Make & Model: CME 550X H&A Rep. C.Toscano
. . Bit Type:  Cutting Head Elevation  308.995 (est.)
Inside Diameter (in.)| 4.25 1.375 -- Drill Mud: None Datum NAVDSS
Hammer Weight (Ib)| - 140 - CHigztr;gHiamFrLSeAr Winch Automatic i Location See Plan
. ) © Winc utomatic Hammer N 244,625
Hammer Fall (in.) - 30 PID Make & Model: NONE E 1,097,687
[ o - = - .
13 .|8C| o coc é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |m.E = TJ_V o= s, [0] [0] >| @
-.g_ 5 % 8 IS %_ g ] §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
) g— S| E g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % = "§ S
o 8 S o 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
- 0 2 s1 0.0 CL | Stiff light brown lean CLAY (CL), no odor, dry -1-1-1-15]95
; 15 | 2.0 Note: Coarse to fine gravel lodged in tip of spoon.
6
-EMBANKMENT FILL-
i 5 S2 2.0 CL | Stiff brown to gray-brown lean CLAY (CL), no odor, moist -1-1-1-1-[100
6 20 4.0 PP =2.75TSF
B 6
6
i 3 S3 4.0 CL | Similar to S2, except with frequent layers of SILT with sand (ML) -1-1-1-1-[100
4 22 6.0
-5 9
6
i P Ul 6.0 Note: Pushed 3.0 in. undisturbed shelby tube from 6.0 ft to 8.0 ft,
U 22 8.0 recovery 22.0 in.
B S PP =4.5TSF
H
i 4 S4 8.0 CL | Stiff gray-brown lean CLAY (CL), no odor, moist -1 -1-11]41]95
5 | 24 | 100 PP = 3.0 TSF WC=29.6%
- 7
6
10 p U2 | 10.0 Note: Pushed 3.0 in. undisturbed shelby tube from 10.0 ft to 12.0 ft, -l-1- -] - -
U 22 | 120 recovery 22.0 in.
B S PP =2.25TSF
H
B 297.0
4 S5 12.0| 12.0 | CH | Stiff gray-brown fat CLAY (CH), no odor, moist -l-1-1-[-POAN[M[M|M
5 18 14.0
B 6
8
i 3 S6 | 14.0 CH | Similarto S5 -|l-1-]-]-podN|M[M|[M
5| 24 | 160 PP =2.5TSF
-15-1 6
11
i 3 s7 | 16.0 CH | Similar to S5 -|l-1-]-|-p0ON|M[M[M
5| 20 | 180 PP=2.5TSF
B 7
8
B 290 _ 41 AN N A N AN H N B
3 S8 18.0 | 18.0 | CL | Stiff gray-brown lean CLAY (CL) intermixed with elastic SILT (MH), no -[-1-1-1-100
5 24 | 20.0 odor, moist
- 10
12
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@Psed = Deptr:a (ft) to: O - Open End Rod (L] ?ser Pipe Overburden (ft) 35.0
Time (hr.) Bottom | Bottom| \y/ ot 1 Thin Wall Tube [E] Screen
of Casing| of Hole Filter Sand Rock Cored (ft) -
U - Undisturbed Sample Cuttings s
amples 11S, 2U
Not Encguntered S - Split Spoon Sample B cou P
Concrete Boring No.  HA-RWP-07
N Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- HIQh

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

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




\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\022 - RAW WATER POND\FIELDWORK\GINT\129342-022-TB-OW.GPJ

129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Jun 17, 21

Boring No. HA-RWP-07
ICH TEST BORING REPORT File No.  129342-039
SheetNo. 2 of 2
[ . = :
NEREE IS . JE é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE =l a> o= s ) ] | @
:g_ 8¢© %_8 E%_ ‘g%g D (Density/consistency, color, GROUP NAME, max. particle size*, £ o £ % 0| 8|2 g ‘E %,
© 28| Ex| O |BSS a structure, odor, moisture, optional descriptions SIEIS|IZ|EIEIS|D 2|6
[a] ((/J“ %06 o ﬁ % GEOLOGIC INTERPRETATION) RN EE 5
20
[ 4 s9 | 23.0 CL | Similar to S8, except yellow-brown -1 -1-1-1-[109
5 20 25.0 PP =2.5TSF
B 6
6
- 25
| 282.0
27.0
[ 1 | s10 | 28.0 CL | Soft yellow-brown lean CLAY (CL), no odor, moist -l-|-]-|-MO0QN|M|MM
1| 24 | 300 PP =1.75 TSF
B 2
3
- 30
i -ALLUVIAL DEPOSITS-
i 1 | s11 | 330 CL | Similar to S10 -{-1-1]-|-podg
2 24 | 350 WC=34.3%
B 2
3
35 274.0
35.0 BOTTOM OF EXPLORATION AT 35.0 FT
Note: Borehole grouted to ground surface upon completion.
- HA-RWP-07
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. 0




\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\022 - RAW WATER POND\FIELDWORK\GINT\129342-022-TB-OW.GPJ

129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Jun 17, 21

HAHBRicH TEST BORING REPORT Boring No.  HA-RWP-08
Project Raw Water Pond, New Madrid Power Plant, Marston, Missouri File No. 129342-039
Client Associated Electric Cooperative, Inc. SheetNo. 1 of 2
Contractor  Bulldog Drilling Start 20 April 2021
Finish 20 April 2021
Casing | Sampler | Barrel Drilling Equipment and Procedures Driller 1. Gates
Type HSA S - Rig Make & Model: CME 550X H&A Rep. C.Toscano
. . Bit Type:  Cutting Head Elevation  307.803 (est.)
Inside Diameter (in.)| 4.25 1.375 -- Drill Mud: None Datum NAVDS8
Hammer Weight (Ib)| - 140 - CHigztr;gHiamFrLSeAr Winch Automatic H Location See Plan
. i © Winc utomatic Hammer N 245,193
Hammer Fall (in.) - 30 PID Make & Model: NONE E 1,097,684
[ o - = = .
|2 .12C| g Eos é VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Gravel SaE”d Field Test
~ |mE = a> ox| S ] ] | @2
-.g_ 5 % 8 IS %_ g ] §' 2] (Density/consistency, color, GROUP NAME, max. particle size*, £lolg 2lo|8|8 § %‘ 3
) g— S| E g olaSs 8 structure, odor, moisture, optional descriptions 38 = 38 § ElE % = "§ S
o 8 S o 22 GEOLOGIC INTERPRETATION) ey ey peyied ey ied b K-l P -
-0 1 s1 0.0 CL | Soft brown lean CLAY (CL), no odor, moist -] -]-]-15195
2 24 2.0
B 2
4
EMBANKMENT FILL-
i 1 S2 2.0 CL | Similar to S1, except yellow-brown and very soft -1 -1-1-15/]95
1 12 4.0
- 1
2
[ 2 S3 4.0 CL | stiff gray-brown lean CLAY (CL), no odor, moist -1 -1-1-1-pod
6 16 6.0 PP =4.5TSF
B ? Note: Plastic liner found in spoon at 5.0 ft.
B 301.8 ] N A I AN A IS N N N
4 S4 6.0 6.0 [ CH | Stiff gray-brown fat CLAY with sand (CH), no odor, moist -1 -1-1-128]72
5 | 15 | g0 WC=18.6%
B 8
10
i P Ul 8.0 Note: Pushed 3.0 in. undisturbed shelby tube from 8.0 ft to 10.0 ft,
u 24 | 10.0 recovery 21.0 in.
B S PP=3.0 TSF
H
10 3 S5 10.0 CH | Stiff gray-brown fat CLAY (CH), no odor, moist -l-1-1-1-pnod
5 | 24 | 120 PP =2.5TSF
B 6
7
i 3 S6 12.0 CH | Similar to S5, except medium stiff -1-1-1-1-[100
4 | 20 | 14.0 PP =2.0 TSF
: 4
7
i P u2 14.0 Note: Pushed 3.0 in. undisturbed shelby tube from 14.0 ft to 16.0 ft,
u 24 | 16.0 recovery 24 in.
-154 S PP =2.25TSF
H
I 3 S7 | 16.0 CH | Similar to S5, except stiff Sl-1-1]-1-hod
4 | 20 | 180 PP=3.0 TSF
B 7
11
I 3 S8 | 18.0 CH | Similar to S5, except stiff Sl-1-1]-1-hod
4 | 24 | 200 PP = 2.75 TSF
B 5
8
- 20
Water Level Data Sample ID Well Diagram Summary
Date | Time | E'@Psed = Deptr:a (ft) to: O - Open End Rod (L] ?ser Pipe Overburden (ft) 35.0
Time (hr.) Bottom | Bottom| \y/ ot 1 Thin Wall Tube [E] Screen
of Casing| of Hole ) Filter Sand Rock Cored (ft) -
4/21/21 | 0945 | - 280 | 300 | 295 | Y-Undistubed Sample Cuttings Samples 11S, 2U
S - Split Spoon Sample B Gcou
Concrete Boring No.  HA-RWP-08
N Bentonite Seal 9
Field Tests: Dilatancy: R-Rapid S-Slow N-None Plasticity: N - Nonplastic L -Low M -Medium H - High

Touqhness L-Low M Medlum H- Hmh DrvStrenqth' N-None L- Low M - Medium H - High V - Very High

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




NOTES:

1. Plan adapted from an aerial
photograph courtesy of Google
Earth.

2. Piezometers were located in the field
by Geotechnology and
subsequently surveyed by the
project surveyor.

- LEGEND:
Piezometer/Soil Boring Location
Piezometer Location
Photo Location and Direction

Test Pit Location

==meen Cross Section Location

0 500 1000
[ _——

APPROXIMATE SCALE IN FEET

Do 042509 | Dater 0w |
= GEOTECHNOLOGY inc.

ENGINEERING AND ENVIRONMENTAL SERVICES
ST.LOUIS « COLLINSVILLE « KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation
New Madrid County, Missouri

AERIAL PHOTOGRAPH OF SITE,
TEST PIT & BORING LOCATIONS

h Project Number
PLATE 2




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

AND THE TRANSITION MAY BE GRADUAL. GRAPHRIC LOG FOR [LLUSTRATION PURPOSES ONLY.

1.OG OF BORING 2002 WL 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/08

= 0o SHEAR STRENGTH, tsf
i 310 i - 317109 k3
Surface Elevation Completion Date: __</1{IUY o ﬁjg %\:3 A -UU2 O-Qusz 0-sv
o | 5%
Datum _Mms! “ 98% i 015 1§O 115 2i0 2’,5
% %55 i STANDARD PENETRATION RESISTANCE
— % ;._98 5 (ASTM D 1586)
T > %]
= ¥ | Zmx 4 N-VALUE (BLOWS PER FOOT)
w A ORI
ot DESCRIPTION OF MATERIAL Srw WATER CONTENT. %
oz x® O PLI ® fLL
o © 10 20 30 40 50
Topsoil LA
FILL: brown and black, §|Ity clay, trace slag 113|551
FILL: brown and gray, silty clay
6-7-8 1882
B 5— ...........................
98 IST3| -1 :-Oiic| @i
5-7-7 (S84 AT @ |l
”10.-‘ ...........................
STS | -t
103 |STo| - @ b
— 15 - ;
Very stffto stiff, brown, sandy SILT - ML 8-8-10 |SS7| el ool
80 percent passing #200 sieve || be——
4-5-5 | SS8 A ® il
— 2= A\
86 ST9l -l e ool
_-25—. ...........................
u e A
Medium dense, brown, fine SAND - SP A T
4-4-8 [8S10| _ . .. A B
— 301 e T e
5-6-9 (S8 DDA oo
—35_ ...........................
1912413 (8812) DL LT LoD A

GROUNDWATER DATA

X FREE WATER NOT
ENCOUNTERED DURING DRILLING

AT 26.2 FEET AFTER 80 DAYS ¥
AT 308 FEETAFTER 105 DAYS ¥

___AUGER

DRILLING DATA

33/4" HOLLOW STEM

WASHBORING FROM 25.5 FEET

MB DRILLER _RFW LOGGER
CME 550X DRILL RIG
HAMMER TYPE Auto

REMARKS: Consolidated-Undrained Triaxial test performed on ST6.

Drawn by: KSA

Checked by:_S#.

App'vd. by: MM

Date: 3/26/09

Date: f?// L/d 9

Date: \# | 1575

ST.LOUIS + COLLINSVILLE +

= GEOT ECHNOLOGY INC,

ENGINEERING AND ENVIRONMENTAL SERVICES

KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

LOG OF BORING: P-2

Project No. 1011304.911G




STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWFEEN SOIL TYPES

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

NOTE:

LOG OF BORING 2002 WL 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/09

= o SHEAR STRENGTH, tsf
Surface Elevation _310 Completion Date: __3/17/09 o égg A - UUR O-QuR 0-sv
S |32 .
batum _ms| 31838 @ 05 10 15 20 25
% '%J; 3 & STANDARD PENETRATION RESISTANCE
_ & £33 = (ASTM D 1586)
T > 1%
- w % % m X 4 N-VALUE (BLOWS PER FOOT)
oo DESCRIPTION OF MATERIAL N WATER CONTENT, %
oz xng PLI @ | LL
o o 1{0 20 3|O 40 5’0
Medium dense, brown, fine SAND - SP (continued) x4 L . T
Medium dense, brown, fine to coarse SAND - SP N N
9-9-11 18813y T L LIl Al LI
T T £ Sy e B o
9-11-14|18S14] © 00000 DALl o
[ 50"— ...........................
8-9-11 |8815| 1l IA LTl
— 95 Boring terminated at 55feet. || b oo T
— 60 T
- 65 —
— 70 —
— 75 —
Drawn by; KSA  |Checked by; sé<. |App'vd. by: MM
GROUNDWATER DATA DRILLING DATA Date: 3/26/09  |Date: £fy1fp 4 |Date:  \o)15/69
d {
X FREE WATER NOT AUGER 3 3/4" HOLLOW STEM =
e — ==t = GEOTECHNOLOGY, inc.

ENCOUNTERED DURING DRILLING

AT 26.2 FEET AFTER 80 DAYS ¥
AT 308 FEETAFTER 105 DAYS ¥

WASHBORING FROM 25.5 FEET
MB DRILLER RFW LOGGER
CME 550X_DRILL RIG
HAMMER TYPE Auto

REMARKS: Consolidated-Undrained Triaxial test performed on ST6.

ENGINEERING AND ENVIRONMENTAL SERVICES

ST.LOUIS + COLLINSVILLE + KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

CONTINUATION OF
LOG OF BORING: P-2

Project No. 1011304.91IG




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

GRAPHIC LOG FOR ILLUSTRATION PURPOSES ONLY

AND THE TRANSITION MAY BE GRADUAL

LOG OF BORING 2002 WL 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/09

= 0 SHEAR STRENGTH, tsf
on 311 ' . 3/18/09 5
Surface Elevation _ 21! | Completion Date; __9/16/UI o Sgg A-UUR O-Que [-sv
@] TSZ
Datum msl ~ 985 <Lﬁ Oi5 1iO 115 2i0 2i5
% '-%Jgg & STANDARD PENETRATION RESISTANCE
. & £0Q3 Z (ASTM D 1586)
= ¥ | Zmx | @ A4 N-VALUE (BLOWS PER FOOT)
o |3
o DESCRIPTION OF MATERIAL S WATER CONTENT %
az xBo PL} ® |LL
o o 1(0 20 310 40 5‘0
Topson S T
FILL: brown and gray, silty clay 223 |SS1| e
2-3-3 |SS2| LAl ie DTl
— 5 R e
toa Jots| e
5.5.5 1S54 A @ LD
107 |sTs EZIIIZIIZ
5.7-6 |SS6 oLl
— 15— "
M3 [ST7| - @0
7-7-9 1SS8 LIl I@l
— 20— R
s fors| ST
Medium stiff, brown, silty CLAY, trace sand - (CL) Ll L
2-3-3 |SS10| © A D
¥ SESEEEEE EEEEEEEERY ERERRRE
1-2-3 1SS AL DTl oL @
— 30— e
Medium dense, brown, medium to coarse SAND - SP T A
M-11-1318812) ool A
— 35— —
T s I | I
Drawn by: KSA  |Checked by:$*C |App'vd. by: My
GROUNDWATER DATA DRILLING DATA Date 326709 Date. Z/ife 5 D3 \e|1E/09
€ L4
X FREE WATER NOT ____AUGER 3 3/4" HOLLOW STEM )

REMARKS:

ENCOUNTERED DURING DRILLING

AT 27.3 FEETAFTER 79 DAYS ¥
AT 315 FEET AFTER 104 DAYS ¥

WASHBORING FROM 19.5 FEET
MB DRILLER _RFW LOGGER
CME 550X DRILL RIG
HAMMER TYPE Auto

= GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES

ST. LOUIS « COLLINSVILLE « KANSAS CITY

AECI New Madrid

Embankment Stability Evaluation

LOG OF BORING: P-3

Project No. 1011304.911G




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 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/09

SHEAR STRENGTH, tsf

X _FREE WATER NOT
ENCOUNTERED DURING DRILLING

AT 27.3 FEET AFTER 79 DAYS ¥
AT 31.5 FEET AFTER 104 DAYS ¥

REMARKS:

DRILLING DATA

AUGER

3 3/4" HOLLOW STEM

WASHBORING FROM 19.5 FEET
MB DRILLER RFW LOGGER
CME 550X_DRILL RIG
HAMMER TYPE Auto.

on 311 i . 3/18/09 e
Surface Elevation _ 211 | Completion Date: __9/10/VI o fgg A -UUR O-qunr 0-sv
S 15z
Datum _msl S| oo | i@ 05 10 15 20 2P
% ggg o STANDARD PENETRATION RESISTANCE
- % e < = (ASTM D 1586)
T > %) N
= & %mﬂf 4 N-VALUE (BLOWS PER FOOT)
ot DESCRIPTION OF MATERIAL S u WATER CONTENT %
az W zxe) PL} ® | LL
o o 10 20 30 40 50
Medium dense, brown, medium to coarse SAND -SSP x| oo oo
(continued) N R
S-12-131SS14) DL LU Ao
_45“ .........................
50 6 percent passing #200 sieve 5-6-8 |8S15| © (1. A
1 8-12-13 (8816} C D D D DT DA
— 55 Boring terminated at 55 feet. | | | .. . T
— 60 e
— 65 T
— 70 —
— 75 —
D by: KSA h (S ‘vd. by:
GROUNDWATER DATA rawn by Checked by:.$%  |App'vd. by: M4

Date: 3/26/09

Date: é/;z!a? Date: L jis7eq
= GEOTECHNOLOGY, nc

ENGINEERING AND ENVIRONMENTAL SERVICES
ST LOUIS « COLLINSVILLE + KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

CONTINUATION OF
LLOG OF BORING: P-3

Project No. 1011304.911G




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 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/09

) = o SHEAR STRENGTH, tsf
i 311 i . 3/18/09 o
Surface Elevation Completion Date: ___2/19/4d o SE g A - UU/2 O-QuR -8V
& lxohz
Datum _msl et 98'% ﬂ 0i5 1i0 1i5 2i0 2i5
% %i 5 o STANDARD PENETRATION RESISTANCE
- % ;.98 <§£ (ASTM D 1586)
T = %]
}—-& % %Cﬂa: 4 N-VALUE (BLOWS PER FOOT)
o DESCRIPTION OF MATERIAL S WATER CONTENT %
oz xno PL} @ {LL
o o 1]0 20 3(0 40 5{0
Topsolil S L
FILL: brown and gray, silty clay 3-4-4 |SST| ATl el
2-4-6 | SS82 A s N I,
| 5.__
102 |ST3| - @
3-3-5 884 S
- 10_ ...........................
101 ST oo D@
5-7-8 |SS6| ...l A @ Ty
e T % o s e s B
88 |ST7| i@
20~ 54 percent passing #200 sieve W5 T T T T T
3-4-4 889 B S A
3-4-4 [8S10 I S A
— 2=
7 RS EEE EEE R B,
Loose to medium dense, brown, fine to coarse SAND - e o
SP 4-4-5 (S8 © 0 ATy
f— 30— 5 percent passing #200 sieve
5-5-5 8812 iy B
— 36—
5-5-6 1SS13| [ D A ool
Drawn by: KSA  |Checked by: g2t |App'vd. by: M HM
GROUNDWATER DATA DRILLING DATA Date: 3/26/09 Dot &’5'//1//&'5 Daie. L5704
X FREE WATER NOT ___AUGER 3 34" HOLLOW STEM .

£ GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES
ST LOUIS » COLLINSVILLE + KANSAS CITY

ENCOUNTERED DURING DRILLING WASHBORING FROM 20 FEET

MB DRILLER RFW LOGGER
CME 550X DRILL RIG
HAMMER TYPE Auto

AT 27.3 FEET AFTER 79 DAYS ¥
AT 31.2 FEET AFTER 104 DAYS ¥

AECI New Madrid
Embankment Stability Evaluation

REMARKS:
LOG OF BORING: P-4

Project No. 1011304.911G




BETWEEN SOIL TYPES

S

NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIE

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

1.OG OF BORING 2002 WL 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/09

SHEAR STRENGTH, tsf

o 0
i 311 i - 3/18/09 Q
Surface Elevation _211 | Completion Date: __2/19/V9 o Sgg A -UU2 O-Qup2 0-sv
dlT>Z .
Datum _msl ~ 9883 & Oi5 1i0 1i5 2‘.0 2i5
% g = 8 & STANDARD PENETRATION RESISTANCE
- SL( =9 < 3 (ASTM D 1586)
T = %)
e % % moe & N-VALUE (BLOWS PER FOOT)
ot DESCRIPTION OF MATERIAL S WATER CONTENT, %
az xowo PL} ® | LL
a o 1‘0 20 30 40 50
Loose to medium dense, brown, fine to coarse SAND - L~ b oL o
SP (continued) A e
8-10-1118814] © _ _ C Aol
——‘45_ ...........................
6-10-13 18818} . _ L0 AL
———5O~ ...........................
10-11-118816y - - DD DDA D
— 55 Boring terminated at 55feet. L | oo T
— 60 T
— 65 T
— 70 T
T R RESEE RS EEEEEREE

GROUNDWATER DATA

X FREE WATER NOT

REMARKS:

ENCOUNTERED DURING DRILLING

AT 27.3 FEET AFTER 79 DAYS ¥
AT 31.2 FEET AFTER 104 DAYS ¥

DRILLING DATA

___AUGER

3 3/4" HOLLOW STEM

WASHBORING FROM 20 FEET
MB DRILLER RFW LOGGER
CME 550X_DRILL RIG
HAMMER TYPE Auto

Drawn by: KSA

Checked by, Seq

App'vd. by: M4 ppM

Date: 3/26/09

Date:é&l;/cj?

Date:  olis/ug

= GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES
ST.LOUIS » COLLINSVILLE » KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

CONTINUATION OF
LOG OF BORING: P-4

Project No. 1011304.91IG




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 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/09

= 0 SHEAR STRENGTH, tsf
3 i 311 - - 3/23/09 k3]
Surface Elevation _211_ | Completion Date: _ 2299 o fgg A -UU2 O-Qus2 0-sv
d | x2%
Datum _ms! 2|60 | & 05 0 15 20 23S
% é; é & STANDARD PENETRATION RESISTANCE
- z r~9fﬁ <§( (ASTM D 1586)
=W @ | zox | @ 4 N-VALUE (BLOWS PER FOOT)
| O | D
ot DESCRIPTION OF MATERIAL S WATER CONTENT %
oz xno PLI & | LL
o o 1]0 20 3|O 40 5]0
—_ Topsaoil N e T
FILL: brown, silty clay with gravel and sand B e
GB1| i1l @
5-8-8 (8S2| .l | DTy
— 51 R e
106 | ST3) - -c-c @
FILL: gray clay e
2-3-5 |SS4 S
90 [STS| -0 | e
4-5-6 |SS6| 000 ALl @ DTl il
100 [ST7| --oc-i- (@O
5810 |8S8| - . LA @ ool
. 20__
Very stiff to soft, brown and gray, sity CLAY - CL e
6-8-8 |SS9| ... ... A s
3-3-3 (SS10] C Aoyl el
— 30— ¥ - ——
¥ SRR RS EER R
2-2-2 (SS11| AL DIl el L
Medium dense, occasionally dense, brown to gray S
SAND, trace silt - SP O
5-6-8 [SS12] [ .. A. e
Drawn by: KSA |Checked by: e [App'vd. by: Wi
GROUNDWATER DATA DRILLING DATA Date. 3120106 Date. Afite Dae Glisieg
X FREE WATER NOT ___AUGER 3 3/4" HOLLOW STEM == GEO'TEC'__'NOLOW
EE— — INC.
ENCOUNTERED DURING DRILLING WASHBORING FROM 20 FEET ENGINEERING AND ENVIRONMENTAL SERVICES
ST. LOUIS « COLLINSVILLE « KANSAS CITY
AT 31.8 FEET AFTER 74 DAYS ¥ MB DRILLER _RFW_LOGGER
AT 30.2 FEET AFTER 99 DAYS ¥ CME 550X DRILL RIG
AECI New Madrid
HAMMER TYPE Auto i .
0 Embankment Stability Evaluation
REMARKS:

LOG OF BORING: P-6

Project No. 1011304.911G




-~ a SHEAR STRENGTH, tsf
Surface Elevation _311_ | Completion Date: __3/23/09 a8pg A-UUR O-QUR 0-sv
O N
Dot _ms S 1%3% | o 05 10 15 20 28
% 2(;)5 g STANDARD PENETRATION RESISTANCE
- o tga <§c (ASTM D 1586)
= ¥ zZzopx | @ 4 N-VALUE (BLOWS PER FOOT)
] o | D
ot DESCRIPTION OF MATERIAL Sy WATER CONTENT %
oz xwo PLI @ {LL
o o 1‘0 20 3|O 40 5|O
Medium dense, occasionally dense, brown to gray [l b Lo s
SAND, trace silt - SP (continued) N
I I B B I ' I S .
*45.‘— : .........................
o e
L
£ N
"2} 50
39 e
L o0t e e e
ﬁg ...........................
g R S
[Ty N T, s e e
oz P [ e e
@8 112-12-13|8814] - ool /S IS
W
&< 554 !
=<8 >4 N S U s S SRR SER PRI BT SHEE S
Inlod
z9 e
g; O
Eg e
B3 S o e T T T B P T
O | e e e
£0 |~ 60—
0= N SOCCP, S I SPENEPEPENI [N
%% ...........................
=70 R
EEl—— R
o N N % I IR RN IR I
e s N N T
%8 ...........................
%é 3 percent passing #200 sieve 412-14-1718S815) © LD LA
f%_%— e
%% A
z& S R
T e 1 o O N I R AR
B« 7 - R (AU S N (R (RN I
SZT e e
o1 [N Y 207 I S IR I
'&E Medium dense, gray, fine to coarse SAND - SP 1 0 b
’%E S A
B 5 N SO Y N SN I
;gg ...........................
z IR N H
- 8-9-16 |SS46} .« Lol AT
Sk 75
> O
o B
sb——4 R
g e
Z
£ Drawn by: KSA |Checked by.. %« |App'vd. by: ffiA
g GROUNDWATER DATA DRILLING DATA Date. 3/29/09 Date. &rifpG pae WIS/eq
e X_FREE WATER NOT AUGER 3 3/4" HOLLOW STEM = GEOTECHNC’)LOGY
Q —— J— ORI f= ]

] INC.
§ ENCOUNTERED DURING DRILLING WASHBORING FROM 20 FEET ENGINEERING AND ENVIRONMENTAL SERVICES
T ST. LOUIS + COLLINSVILLE » KANSAS CITY
2| AT 31.8 FEETAFTER 74 DAYS ¥ MB DRILLER RFW_LOGGER
§ AT 30.2 FEET AFTER 99 DAYS ¥ CME 550X DRILL RIG
z AECI New Madrid
S HAMMER TYPE Auto . .

- E— Embankment Stability Evaluation
=

gl REMARKS:

§ CONTINUATION OF

& LOG OF BORING: P-6

g

g Project No. 1011304.911G




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SO TYPES

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

1011304 - ASH POND.GPJ GTINC 0638301 GPJ 6/12/03

LOG OF BORING 2002 WL

X FREE WATER NOT
ENCOUNTERED DURING DRILLING

AT 31.8 FEET AFTER _74 DAYS ¥
AT 302 FEETAFTER 89 DAYS ¥

REMARKS:

___AUGER

33/4" HOLLOW STEM

WASHBORING FROM 20 FEET

MB DRILLER RFW LOGGER
CME 550X DRILL RIG
HAMMER TYPE Auto

Date: 3/29/09

- o SHEAR STRENGTH, tsf
i 311 i . 3123109 G
Surface Elevation _21! | Completion Date: __9/&9/VJd o fgg A -UUR O-QuR 0-sv
O TS5~
Datum _msl 2| 08E | 0> 1o 15 20 25
% Léi = 5 i STANDARD PENETRATION RESISTANCE
. L | £39 = (ASTM D 1586)
= o %Eﬂm i A N-VALUE (BLOWS PER FOOT)
o DESCRIPTION OF MATERIAL G Sy WATER CONTENT %
oz xno PL} @ | LL
a o 10 20 310 40 5‘,0
Medium dense, gray, fine to coarse SAND -SSP 2l b
(continued) B e
491011 (8817) © LA
— 85 Boring terminated at 85feet. b0 b
— 90— —
— 95— —
100 —
105 e AP E—
—110- —
115 —
D by K -7 ‘vd. by:
GROUNDWATER DATA DRILLING DATA rawnby: KSA_|Chedked by 54 Avovd by Wkik

Date: \, }05’/’3?

Date: é/[l;é,?

= GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES
ST.LOUIS « COLLINSVILLE » KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

CONTINUATION OF
LOG OF BORING: P-6

Project No. 1011304.911G




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

GRAPHIC LOG FOR ILLUSTRATION PURPOSES ONLY

AND THE TRANSITION MAY BE GRADUAL.

LOG OF BORING 2002 WL 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/09

REMARKS:

X_FREE WATER NOT
ENCOUNTERED DURING DRILLING

AT 30.6 FEET AFTER 73 DAYS ¥
AT 27.4 FEET AFTER 98 DAYS ¥

* Poor sample recovery.

DRILLING DATA

___AUGER  33/4" HOLLOW STEM
WASHBORING FROM 30 FEET
MB DRILLER RFW LOGGER

_CME 550X DRILL RIG
HAMMER TYPE Auto

= O SHEAR STRENGTH, tsf
Surface Elevation _308_ | Completion Date: __3/24/09 . %gg A-UUR o-QuR 0-sv
o | x5Z .
Daturn msl_ bt 9883 8 Oi5 1i0 1i5 2i0 2i5
% g = 5 g STANDARD PENETRATION RESISTANCE
— L |ECQ = (ASTM D 1586)
T > &5
i ¢ | Z@c A N-VALUE (BLOWS PER FOOT)
o DESCRIPTION OF MATERIAL TrY WATER CONTENT, %
az x®Ho PL} @ {LL
o o 1IO 20 3[0 40 5{0
Crushed rock road bed e O N I
QQO ...........................
FILL. brown, silty clay, trace sand and gravel 5-6-8 |SS1) ... .. B
4-5-9 1882 ... k& I T
B 5_ ...........................
TOIST3] @
5.7-8 |SS4| @& [ |F——— L
i L e - e O O
92 [ST5| | @
3-4-5 |SS6| .. A .. .. @ D
—15~ ...........................
97 ST7| o @
Very ST gray. STy CLAY - CL SESEEEEEE B
6-11-11|SS8 ) . . . . @®| ALl
_20— ...........................
Medium stiff, brown SILT - (ML) Ll e
86 |STO| - O - | @———F |-
SH brown sandy SILT - Wi SEREEEEE EEE R
2-3-3 |SS10) L &Ll @D DD
_25_ ...........................
¥ R R R
3-5-5 |SS11 B S 2 E
— 30 A4 I I O e
Loose, brown, silty SAND - SM B A
6-3-3 |SS12| © Ao
_35—‘1 ...........................
Very stiff, brown, sandy SILT - ML D S A
6-9-10 [SS13| © . oL A oL@ L
D by: KSA Checked by: &, App'vd. by:
GROUNDWATER DATA kol ecked by: S Appvd. by MIHA

Date: 3/29/09

Date: L )isfed

Date: é%%/ Q?

= GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES
ST. LOUIS + COLLINSVILLE + KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

LOG OF BORING: P-7

Project No. 1011304.911G




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

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

L.OG OF BORING 2002 WL 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/09

SHEAR STRENGTH, tsf

< 0
i 308 i . 3124109 15
Surface Elevation _2¥8 | Completion Date; __9/£4/UJ o fgg A - UU2 O-Qu/2 0-sv
P
Datum _msl S1%3&| @ o5 w15 20 25
% Ug;g T STANDARD PENETRATION RESISTANCE
Tk S | =90 = (ASTM D 1586)
= %)
- U”JJ ) X | Z2mX 4 N-VALUE (BLOWS PER FOOT)
& 1D
b DESCRIPTION OF MATERIAL Sru WATER CONTENT %
oz XhHG PLI @ | LL
a o 1,0 20 3!0 40 5[0
Very stiff, brown, sandy SILT - ML (continued) {1y 0 b Lo
Medium dense to dense, brown and gray SAND - SP e e
6 percent passing #200 sieve 10111108814 0 0 0 DDA DT
10-12-16/8S15| © . 1 1111 Y YU A
— %01 e
] 16-24-1918816) C DDLU DIl DIl AL
— 55 Boring terminated at 55 feet. | | [T T
— 60 Tt
— 65— —
— 70~ —
. ..................
GROUNDWATER DATA Drawn by: KSA |Checked bySrg  [App'vd. by M 34,

ENCOUNTERED DURING DRILLING

AT 30.6 FEET AFTER 73 DAYS ¥
AT 27.4 FEET AFTER 98 DAYS ¥

DRILLING DATA

X FREE WATER NOT

___AUGER

33/4" HOLLOW STEM

WASHBORING FROM 30

MB DRILLER RFW LOGGER
CME 550X DRILL RIG

FEET

HAMMER TYPE Auto

REMARKS: * Poor sample recovery.

Date: 3/29/09

Date: WwliShq

Date: ﬁ:/ﬂ,/@?

= GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES

ST.LOUIS « COLLINSVILLE + KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

CONTINUATION OF
LOG OF BORING: P-7

Project No. 1011304.911G




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 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/09

= o SHEAR STRENGTH, tsf
i 308 i . 3/25/09 ks
Surface Elevation _2Y9 | Completion Date: __9/&9/Vd o f"ﬁg A -UU2 O-QuR 0 -Sv
R A=Y
Datum _Ms! -1 08 | 4 05 40 '3 20 28
% '%—' > 5 & STANDARD PENETRATION RESISTANCE
- % 1 =03 = (ASTM D 1586)
T 5 1%
I—LLLJ % %mﬂ: 4 N-VALUE (BLOWS PER FOOT)
& DESCRIPTION OF MATERIAL Sey WATER CONTENT. %
oz xno PL} @& | LL
a o 110 20 310 40 5|O
Silt and roots R e i e O
COAL dust, debris, and fly ash T O
Black SLAG A D N N
B 5*_ ...........................
GBI| -t @
”—10_ ...........................
Gray and brown SILT - ML T
¥ e
— 15 Test pit terminated at 15 feet. | |\ | [T
— 20~ —
— 25— T
— 30~ T
55— —
Drawn by: LAH  |Checked by: St App'vd. by M H#

GROUNDWATER DATA DRILLING DATA

__AUGER __ HOLLOW STEM
WASHBORING FROM ___ FEET
__DRILLER RFW LOGGER

Cat 3242 BACKHOE
HAMMER TYPE __

ENCOUNTERED AT 14 FEET ¥

REMARKS:

Date: 3/31/09

Date: &ff b fre,
v N

Date: \g ]15’/0"’

i
o
]

GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES

ST LOUIS + COLLINSVILLE + KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

LOG OF TEST PIT: TP-1

Project No. 1011304.911G




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

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

1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/09

LOG OF BORING 2002 W1

SHEAR STRENGTH, tsf

< 0o
i 306 ; - 3/25/09 0
Surface Elevation _2Y9 | Completion Date; __2/29/09 o fg g A-UUR O-aue 0-sv
Datum _ms! S 133% | @ 05 10 15 20 25
SIQ g ; 5 g STANDARD PENETRATION RESISTANCE
— R 5 S <§( (ASTM D 1586)
T = 1]
o X | Zmx A N-VALUE (BLOWS PER FOOT
B DESCRIPTION OF MATERIAL o | Sy WATER CONTEN o
oz 2o%e) PLI & 2 {LL
o o 1|0 20 3‘0 40 5|O
Silt and roots 7 e
Black SLAG e N
I << I N R R R R R R R R B
GB1 ::::::::f D B
— 10 Gray and brown SILT-ML 11| @ LT T T T T T
hvd N N
Test pit terminated at 13 feet. S
— 15 P e A ——
— 20 —
o5 —
— 30 T
e e e N e POy

GROUNDWATER DATA

ENCOUNTERED AT 12 FEET ¥

___AUGER

DRILLING DATA

__ HOLLOW STEM
WASHBORING FROM __ FEET

- DRILLER RFW LOGGER
Cat 3242 BACKHOE
HAMMER TYPE ____

REMARKS:

Drawn by: LAH  |Checked by Six. |App'va. by A HHY

Date: 3/31/09 Date: é»/ﬁ /,;,l; Date: W15/ 9

G

GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERV ICES
ST LOUIS » COLLINSVILLE « KANSAS CITY

AECI New Madrid

Embankment Stability Evaluation

LOG OF TEST PIT: TP-2

Project No. 1011304.911G




TION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

NOTE: STRATIFICA

GRAPHIC LOG FOR ILLUSTRATION PURPOSES ONLY

AND THE TRANSITION MAY BE GRADUAL

LOG OF BORING 2002 WL 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/09

ENCOUNTERED AT 4.5 FEET ¥ WASHBORING FROM __ FEET
__DRILLER REW LOGGER
Cat 3242 BACKHOE

HAMMER TYPE ___

REMARKS:

= o SHEAR STRENGTH, tst
Surface Elevation __304 Completion Date: _3/25/08 o Sg/g g\g A -UUZ O- QU2 -8V
S 1oz
Datum _msl ~ 98&: Eﬁ oi5 11'0 1i5 2i0 2i5
g—:) § = c>) g STANDARD PENETRATION RESISTANCE
T S 00 = (ASTM D 1586)
= g zmx | @ A N-VALUE (BLOWS PER FOOT)
o DESCRIPTION OF MATERIAL Sew WATER CONTENT %
oz xno PL} @ JLL
o o 1IO 20 3]0 40 5’0
Silt and roots R e e
Black SLAG e A
GBY| -
Gray and brown SILT - ML 9l A T
- o “ B e N
Test pit terminated at 5.5 feet. B A R
— 10 e P R e———
— 15 —
— 20 —
— 25~ —
— 30— AP R —
— 35 T
Drawn by: LAH  |Checked by: Jex_ |App'vd. by MHWR
GROUNDWATER DATA DRILLING DATA Dote 3/31/09 Date g Jor [pate. ol /]
___AUGER __ HOLLOW STEM i

= GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES
ST.LOUIS « COLLINSVILLE « KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

LOG OF TEST PIT: TP-3

Project No. 1011304.911G




NOTE:

STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOl TYPES

GRAPHIC LOG FOR ILLUSTRATION PURPOSES ONLY.

AND THE TRANSITION MAY BE GRADUAL

LOG OF BORING 2002 WL 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 6/12/09

= 0o SHEAR STRENGTH, tsf
; 303 i . 3125/09 G
Surface Elevation _2¥9 | Completion Date: _9/«9/U9 o fgg A - UUR O-Qupe 0-sv
e 52
Datum _Mms! = ég% @ 05 o 15 20 28
% U;J = 5 i STANDARD PENETRATION RESISTANCE
e T | 289 = (ASTM D 1586)
= €| zmx | @ A N-VALUE (BLOWS PER FOOT)
5 DESCRIPTION OF MATERIAL Sew WATER CONTENT 5%
az xano PLI ® { LL
o o 1[0 20 3’0 40 5]0
- Silt and roots L e
Black SLAG S A
GB1 :::::::::T::::;:::: Sl
— Gray and brown SILT - ML . H A N
ST 99% passing #200 sieve 4 \\ly o o T T T &
Test pit terminated at 5.5 feet, N
— 10 ——
— 15— —
— 20 —
— 25— —
— 30 T
— 35— —
Drawn by: LAH Checked by:S}( App'vd. by: ¢ -4,
GROUNDWATER DATA DRILLING DATA Date 331708 A
__AUGER __ HOLLOW STEM LA

ENCOUNTERED AT 4.5 FEET ¥ WASHBORING FROM __ FEET
_ . DRILLER RFW LOGGER
Cat 3242 BACKHOE

HAMMER TYPE ___

REMARKS:

G

ST.LOUIS « COLLINSVILLE

GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES
» KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

LOG OF TEST PIT: TP-4

Project No. 1011304.911G




SOIL TYPES

<

!

NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN

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

LOG OF BORING 2002 WL 1011304 - ASH POND.GPJ GTINC 0638301 GPJ 6/12/09

= a SHEAR STRENGTH, tsf
Surface Elevation _306 Completion Date; _ 3/25/08 o }:&/gg A - UUR O-QuR 0.sv
O | 2%
Datum _ms! - |09 | @ 00 10 15 20 25
% §§ C>> T STANDARD PENETRATION RESISTANCE
- & |09 Z (ASTM D 1586)
T > %]
= % Zom 4 N-VALUE (BLOWS PER FOOT)
o i DESCRIPTION OF MATERIAL Siw WATER GONTENT %
oz xno PL} @ jLL
a o 110 20 3|O 40 5|O
Cemented flyash B e T
GB1iﬁIIIfZIﬁIﬁﬁﬁﬁﬁﬁﬁﬁﬁfﬁfﬁfiw%
— 5] —
Gray and brown SILT - ML R D
Avi e A
— 10 —
Tan SILT - ML GB2| - - i@ ool
\77% passing #200 sieve B A R
Test pit terminated at 12 feet. D
— 15 T
— 20 T
— 25 T
ol

GROUNDWATER DATA DRILLING DATA

__AUGER __ HOLLOW STEM
WASHBORING FROM ___ FEET
__DRILLER RFW LOGGER

Cat 3242 BACKHOE
HAMMER TYPE __

ENCOUNTERED AT 9 FEET ¥

REMARKS:

Drawn by: LAH

Checked by: Seq_

App'vd. by: Y oty

Date: 3/31/09

Date: é/{[,/(jﬁ

Date: lp l/,g'{o_cl

= GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES
ST.LOUIS « COLUNSVILLE « KANSAS CITY

AECI| New Madrid
Embankment Stability Evaluation

LOG OF TEST PIT: TP-5

Project No. 1011304.91IG




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 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 4/258/09

= o SHEAR STRENGTH, tsf
i 305 i - 3/25/09 k5]
Surface Elevation _2Y2 | Completion Date; __9/£9/U9 o fgg A -UUR O - QU2 0.sv
e 52
Datum _msl S 5ok | @ 05 10 15 20 25
% ggg & STANDARD PENETRATION RESISTANCE
- L | £38 2 (ASTM D 1586)
= % Zol i 4 N-VALUE (BLOWS PER FOOT)
oo DESCRIPTION OF MATERIAL N WATER CONTENT, %
oz xano PL} @ {LL
o o 150 20 310 40 5‘O
Flyash R T
- - T
GB1ZﬁZZIZ:ZZZI:IZ:IZ::ZI:Z:Z1.32
e ............
Test pit terminated at 12.5 feet. e S
— 15— —
— 20— —
— 25— —
— 30— —
— 35— e AN
GROUNDWATER DATA DRILLING DATA Drawnby: LAH _|Checked by: % |App'vd. by: YWY
———— s Date: 3/31/09  |Date: & /g5 [esiDate. Llizjnq
X _FREE WATER NOT __AUGER __ HOLLOW STEM ’

REMARKS:

ENCOUNTERED DURING DRILLING

WASHBORING FROM ___ FEET
__DRILLER _RFW LOGGER
Cat 3242 BACKHOE
HAMMER TYPE __

£ GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES

ST, LOUIS » COLLINSVILLE + KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

LOG OF TEST PIT: TP-6

Project No. 1011304.911G




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 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 4/29/09

= o SHEAR STRENGTH, tsf
i 299 i - 3/25/09 ©
Surface Elevation _4«J2 | Completion Date: __@/«9/U9 o S’gg A - UU/2 O-QuR n.sv
el S5%
Datum _Mmsl = 58% & 05 10 15 20 25
% g; 5 oy STANDARD PENETRATION RESISTANCE
. & =93 Z (ASTM D 1586)
= % £m @ | @ 4 N-VALUE (BLOWS PER FOOT)
o i DESCRIPTION OF MATERIAL Oy WATER CONTENT %
oz xdno PLI ® | LL
= ¥ 1
a o 10 20 30 40 50
Flyash RS e
— 5] e
— 10— v L
CI-EE I I I D
Tan SILT - ML ||| e e
Test pit terminated at 13 feet, S
— 15 S
— 20 T
— 25 e
— 30 T
— 35 S e
Drawn by: LAH  |Checked by&:ﬁ’{;» App'vd. by: (.
GROUNDWATER DATA DRILLING DATA Date: 313109 _[Date: 4/ ;?é/é*? Date: \g}12]0¢
AUGER HOLLOW STEM =
— — = GEOTECHNOLOGY, inc.
ENCOUNTERED AT 10.5 FEET ¥ WASHBORING FROM ___ FEET ENGINEERING AND ENVIRONMENTAL SERVICES
8T. LOUIS + COLLINSVILLE « KANSAS CITY
___DRILLER RFW LOGGER
Cat 3242 BACKHOE
AECI New Madrid
HAMMER TYPE e .
- Embankment Stability Evaluation
REMARKS:
LOG OF TEST PIT: TP-7
Project No. 1011304.911G




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 1011304 - ASH POND.GPJ GTINC 0638301 GPJ 4/29/09

o . = a SHEAR STRENGTH, tsf
i 30 i . 3125109 ks]
Surface Elevation _2Y% | Completion Date: __9/49/U9 o fgg A-UUR o-Que 0-sv
o] S5z
Datum _ms! . 5985 0 05 10 15 20 25
LE) '-%1 = 3 & STANDARD PENETRATION RESISTANCE
. & | =93 = (ASTM D 1586)
= | Zox @ 4 N-VALUE (BLOWS PER FOOT)
o DESCRIPTION OF MATERIAL St WATER CONTENT %
oz X6 o PL} & { LL
o o 1‘0 20 3‘0 40 5‘0
Flyash XX T T T T
L SR EEREEREEEY R
— 5 —
Cemented fly ash R e
— 10 —
Test pit terminated at 13 feet. e
— 15 —
— 20— — T
— 25 T
— 30~ e I e B——
— 35— T
Drawn by; LAH  |Checked by:~£< [App'vd. by: YA\
SROUNDWATER DATA BRILLING DATA Date: 3/31/09  |Date: & /24 fes7 [Datel (gl 2Jpq
X_FREE WATER NOT __AUGER __ HOLLOW STEM ~ 1

REMARKS:

ENCOUNTERED DURING DRILLING

WASHBORING FROM __ FEET
__DRILLER RFW LOGGER
Cat 3242 BACKHOE
HAMMER TYPE __

= GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES
ST. LOUIS + COLLINSVILLE + KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

LOG OF TEST PIT: TP-8

Project No. 1011304.911G




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 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 4/29/09

SHEAR STRENGTH, tsf

ion 315 ’ . 3/25/09 S 3
Surface Elevation _919 | Completion Date: __9/«9/U9 o fgg A - UU2 O-QuR 0-sv
O | x2%
Datum _ms! Sl ool | 9 05 10 15 %0 25
% § ;5 Y STANDARD PENETRATION RESISTANCE
Sy & | =0 9 <§( (ASTM D 1586)
= ¢ | ZBX @ 4 N-VALUE (BLOWS PER FOOT)
b DESCRIPTION OF MATERIAL Sy WATER CONTENT %
oz xNno PLF @ | LL
a o 110 20 3|O 40 5‘0
Flyash. XXX T T T
— 5 T
— 10 6B [Ty
— 15 T
Test pit terminated at 16 feet. e S
— 20 —
— 25 T
— 30 T
— 35 —

GROUNDWATER DATA

REMARKS:

X FREE WATER NOT
ENCOUNTERED DURING DRILLING

DRILLING DATA

__AUGER __ HOLLOW STEM
WASHBORING FROM ___ FEET
__DRILLER RFW LOGGER

Cat 3242 BACKHOE
HAMMER TYPE ___

Drawn by: LAH

Checked by: e

App'vd. by: pARM,

Date: 3/31/09

Date: Vwlizjog

Date: & /345
"

= GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES
ST.LOUIS « COLLINSVILLE

KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

LOG OF TEST PIT: TP-9

Project No. 1011304.91I1G




NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

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

L OG OF BORING 2002 WL 1011304 - ASH POND.GPJ GTINC 0638301.GPJ 4/29/09

= 0o SHEAR STRENGTH, tsf
i 314 i - 3/25/09 k3]
Surface Elevation _ 212 | Completion Date; __9/«9/U9 o Sgg A - UU2 O-QuR 0-sv
S| 3%
Datum _ms! = | 6of | 05 o 15 20 2%
% E; 5 z STANDARD PENETRATION RESISTANCE
. & ;_.38 § (ASTM D 1586)
= x| zox ® 4 N-VALUE (BLOWS PER FOOT)
ot DESCRIPTION OF MATERIAL Sruy WATER CONTENT %
oz FxzXe PL} ® {LL
o o 1‘0 20 3'0 40 510
Fyash RIS T T
— 5- s
o R | e
hvi B R
— 15+ 6B |1y
Test pit terminated at 16 feet. e
— 20— —
— 25— T
— 30— —
— 351 e I B

GROUNDWATER DATA DRILLING DATA

__AUGER __ HOLLOW STEM
WASHBORING FROM ___ FEET
__DRILLER RFW LOGGER

Cat 3242 BACKHOE
HAMMER TYPE ___

ENCOUNTERED AT 11 FEET ¥

REMARKS:

Drawn by: LAH

Checked by: .$u.

App'vd. by WM

Date: 3/31/09

Date: Z/M/ /‘”6

Date: Wliz|eq

= GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES
ST. LOUIS + COLLINSVILLE + KANSAS CITY

AECI New Madrid
Embankment Stability Evaluation

LOG OF TEST PIT: TP-10

Project No. 1011304.911G




L —— JobNo: 17-53075 Sounding: CPT17-HA-C11

CONETEC Haley & Aldrich Date: 2017-06-12 11:40 Cone: 206:T1500F15U500

_ Site: New Madrid Power Plant, Marston, MO
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
0 200 400 0 2 4 0 4 8 30 0 50 100 0 6 12
[ R P s P M I [ Loviey
° 1 1 1 Somsi
4 4 4 Silt
4 i | sityciay
i _ j §|§¥S¥S_EIE
10 ] — — — g%%sflﬁt
' ' | S
| = L &
1 1 gillztiyeySiIt
20 n n n | sittyClay
' ' | go
T T 1 CllayeySiIt
7 7 7 1 SandySilt
i g 1 T gﬁt@@aﬁﬂ}@and
30— = = = — = —| SiltySand/Sand
] - g E B - SiltySand/Sand
| i i | SiltySand/Sand
| | | | SiltySand/Sand
40_- _- _- ] _ _] Sand
= : : : -4 GravellySand
(0] ] ] i | GravellySand
uq—') 4 . 4 Sand
Z 50 — ] _ | | gﬁr'erl]\éellySand
‘g T Target Depth 1 TargetDepth 1 TargetDepth 1 TargetDepth
[ | | | ]
60 _' _' _ _ :
0] _' _' _ _ :
8] _' _' _ i :
] _' _' _ i :
100- | |
Max Depth: 15.500 m /50.85 ft File: 17-53075_CPHA-C11.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4042888m E: 270893m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



L —— JobNo: 17-53075 Sounding: CPT17-HA-C12

CONETEC Ha/ey & Aldrich Date: 2017-06-12 12:55 Cone: 206:T1500F15U500

[ Site: New Madrid Power Plant, Marston, MO

qt (tsf) fs (tsf) Rf (%) u (ft) SBT
0 200 400 4 8 -30 0 5 100 0 6 12

o
N
IS
o

OI...I... T R\ I BT I R B | Lov oo
odna
i | SiltyCla;
Clayey Silt
b -1 ClayeysSilt
i | ClayeysSilt
Clayey Silt
R 1 Clay
10 | _| SiltyClay
] | SiltyClay
Silty Clay
1 1 Clay
i 4 Clay
Silty Clay
R -4 ClayeySilt
20 - — gipveysit
i 1 Silt
Silt
] 4 Silt
Silt
1 71 SiltyClay
- | e
i E)
30 - — = giﬂgc[ay“
T 1 siye™
h 1 ClayeySilt
Cla¥e¥S=lt
1 1 Sand

1 Silt
Silty Sand/Sand
— Silty Sand/Sand

N
o

4 Sand

1 GravellySand
Sand

Depth (feet)
(6]
o

1 Gravelly Sand
Sand

PR S T R [N S T ST TN ST TN S N ST WO ST YT T T S [N ST T SN N Y ST T (NSO T ST S Y ST S S N S M
PR S T R [N S T ST T ST TN S N ST YO ST YT T TN S [N ST SN N Y ST T [T ST S Y ST S S N S M
]
................‘I”......

|
Q
QD
<

60—- ] N ] Sand
1 - GravellySand
: ] Sand
70 - - -
i Gravelly Sand
Sand
1 1 1 Sﬁ?ﬁ%ﬁned
1 TargetDepth TargetDepth TargetDepth 1 TargetDepth ]
80 — — —
90- . . .
100-
Max Depth: 22.900 m/ 75.13 ft File: 17-53075_CPHA-C12.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4042742m E: 271089m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



L —— JobNo: 17-53075 Sounding: CPT17-HA-C13

CONETEC Haley & Aldrich Date: 2017-06-13 08:41 Cone: 268:T1500F15U500

_ Site: New Madrid Power Plant, Marston, MO
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
0 200 400 0 2 4 0 4 8 30 0 50 100 0 6 12
0 S I N B N B e Lovery
i , ] 1 1| Shsanaisand
7 7 7 T T gﬁtr;/CSandlSand
1 1 1 I 1 Eetysand
10 i _ _ = - | SR,
1 1 1 R -1 Sand
i i i i | SiltySand/Sand
Silty Sand/Sand
T 1 1 1 1 Sand
20 —] — Undefined
, Target Depth ]  TargetDepth ] TargetDepth | TargetDepth
30 ] ] ] ] ]
40 - | | | ] ]
D | | ]
QL , i ,
< 50 ] ] ] ] ]
= , , ,
[ , i ,
a i i ,
60 ] ] ] ] ]
20 ] ] ] ] ]
80 ] ] ] ] ]
9] ] ] ] ] ]
100 | |
Max Depth: 6.100 m / 20.01 ft File: 17-53075_CPHA-C13.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4042731m E: 270764m

AvgInt: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



L —— JobNo: 17-53075 Sounding: CPT17-HA-C14

CONETEC Haley & Aldrich Date: 2017-06-13 12:30 Cone: 268:T1500F15U500

_ Site: New Madrid Power Plant, Marston, MO
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
0 200 400 0 2 4 0 4 8 30 0 50 100 0 6 12
O i i i i i i | . | SiltySand/Sand
Silt
i i ] 4 Clay
] ] | | Clay
f f f
10 . . . R e
1 1 B B - SiltySand/Sand
i i ] B | Silt
— Sandy Silt
7 7 1 1 1 SiltySand/Sand
i 4 i . 4 SiltySand/Sand
20 — — — L = — ggr;%;;ssni}'
i | i i bl i i s_andgzsnt
Silty Sand/Sand
T T T 1 1 1 sand
: : : : : : Silty Sand/Sand
30 = = = — ] zargsellySand
: : : : : : Gravelly Sand
i i i 4 4 4 GargveIIySand
40; ; ; ; _- ; Sand
— : : : : : : gra\éeIIySand
g’: b b b b b b ngvellySand
< 50 ] ] ’ § | G
= i TargetDepth | TargetDepth | TargetDepth ] TargetDepth _ ,
A ] ] ] ] ] ]
60 ] ] ] ] ]
70 ] ] ] ] ]
80 ] ] ] ] ]
90 ] ] ] ] ]
100 - | | | | |
Max Depth: 15.250 m / 50.03 ft File: 17-53075_CPHA-C14.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4042595m E: 270264m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



CONETEC

Haley & Aldrich

Job No: 17-563075 Sounding: SCPT17-HA-C15
Date: 2017-06-12 16:20 Cone: 206:T1500F15U500
Site: New Madrid Power Plant, Marston, MO

qt (tsf)

200
|

400

Depth (feet)
(6]
o
|

TargetDepth

100

Max Depth: 29.050 m/95.31 ft

DepthInc: 0.050 m/ 0.164 ft

AvgInt: Every Point

4 0 4 8 -30 0 50 100

Rf (%) u (ft) SBT

o
»

12

SerayonT

Sand

Silty Sand/Sand
Silty Clay

Clay

Clayey Silt
Sandy Silt

Silty Sand/Sand

i

Sandy Silt

Silty Sand/Sand
Sandy Silt
Sand

Sand

Silty Sand/Sand
Sand

ggtx dSyagﬂ/Sand
Silty Sand/Sand
Sandy Silt

Sand

[ ’l

Gravelly Sand
Sand

Sand
Gravelly Sand
Sand
Sand
Sand
Gravelly Sand
Sand
Gravelly Sand
Sand

Sand

Sand

Silty Sand/Sand

gravelly Sand
and

Gravelly Sand

Sand
Gravelly Sand
Sand

Gravelly Sand

Sand
Gravelly Sand
Sand

Gravelly Sand

Gravelly Sand
Undefined

TargetDepth

TargetDepth TargetDepth

File: 17-53075_SPHA-C15.COR

Hydrostatic Line O Ueq

SBT: Robertsonand Campanella, 1986
Coords: UTM Zone 16 N: 4042586m E: 270283m

@ Assumed Ueq <1 PPD, Ueq achieved <l PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



L —— JobNo: 17-53075 Sounding: CPT17-HA-C16

CoNETEC Ha/ey & Aldrich Date: 2017-06-12 15:12 Cone: 206:T1500F15U500

[ Site: New Madrid Power Plant, Marston, MO
qt (tsf) fs (tsf) Rf (%) u (ft) SBT
0 200 400 0 2 4 0 4 8 30 0 50 100 0 6 12
0 e L . L o e Livon SravenySaTT
| i i i ] siltyClay
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Q | | | ]
60 ] ] ] ] ]
20 ] ] ] ] ]
8] _' _' _ i :
] _' _' _ i :
100- | |
Max Depth: 15.250 m / 50.03 ft File: 17-53075_CPHA-C16.COR SBT: Robertsonand Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4042456m E: 270919m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



L —— JobNo: 17-53075 Sounding: CPT17-HA-C17

CoNETEC Ha/ey & Aldrich Date: 2017-06-13 11:34 Cone: 268:T1500F15U500

[ Site: New Madrid Power Plant, Marston, MO

qt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 15.250 m / 50.03 ft File: 17-53075_CPHA-C17.COR SBT: Robertson and Campanella, 1986
DepthInc: 0.050 m/ 0.164 ft Coords: UTM Zone 16 N: 4042793m E: 270390m

Avg Int: Every Point
g yromt Hydrostatic Line O Ueq @ Assumed Ueq <I PPD, Ueq achieved <I PPD, Ueq not achieved

The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Jun 17, 21

\\HALEYALDRICH.COM\SHARE\WAS_COMMON\PROJECTS\129342 - AECI\022 - RAW WATER POND\FIELDWORK\GINT\129342-022-TB-OW.GPJ

129342.GLB HA-TB+CORE+WELL-07-1.GDT

H&A-TEST BORING-07-1

Boring No. HA-RWP-08
ICH TEST BORING REPORT File No.  129342-039
SheetNo. 2 of 2
[3 . = :
€|8.|22|08|cuc]| £ VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION Cravel SaE”d Field Test
~ |mE = a= D= s ) ) | @
;g_ 5 %_ 8 S %_ ‘g 5 §' an (Density/consistency, color, GROUP NAME, max. particle size*, % o % '-g 0| 8|2 g % %3
© 28| Ex| O |BSS a structure, odor, moisture, optional descriptions SIEIS|IZ|EIEIS|D 2|6
&) (‘/J“ % o3 o ﬁ % GEOLOGIC INTERPRETATION) RN EE 5
20
4 S9 23.0 CH | Similar to S5, except stiff and frequent layers of yellow-brown SILT with | - | - | - | - | - 100
8 15 | 25.0 sand
6 Note: Light brown find sands found in tip of spoon.
9 283.3
24.5
- 25
1 S10 | 28.0 ML | Very loose yellow-brown SILT (ML), no odor, wet at 29.5 Ft 10(Q
1] 24 | 300
2
2
- 30
-ALLUVIAL DEPOSITS-
1 | s11 | 33.0 ML | Similar to S10, except grading into a medium to fine sand 34.5ftto35.0 | - | - | - | - | - [100
1 20 | 35.0 ft, wet
3
7
35 272.8
35.0 BOTTOM OF EXPLORATION AT 35.0 FT
Note: Borehole grouted to ground surface upon completion.
- HA-RWP-
NOTE: Soil identification based on visual-manual methods of the USCS as practiced by Haley & Aldrich, Inc. Boring No. 08




"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, %
@ HA-B100W, S2 2.0-4.0 CL Gray and brown, Lean Clay. 31 19 12 18.0
Bl HA-B9, 4 12.0-14.0 CL Brown, Lean Clay. 45 22 23 214
A HA-BY9A, $1 18.0 - 20.0 ML Brown, Silt. 26 22 4 30.9

AECINMPP - LINED POND
Marston, Missouri

PLASTICITY CHART

July 2017

41-1-37431-008

stamonsmsou e, | .

ATTERBERG - WITH SAMPLE INTERVALS 41-1-37431-008 LAB DATA.GPJ SHAN_WIL.GDT 7/12/17



"Old

LEGEND

CL: Low plasticity inorganic
clays; sandy and silty
clays

CH: High plasticity inorganic
clays

ML or OL: Inorganic and organic

silts and clayey silts of low
plasticity

MH or OH: Inorganic and organic
silts and clayey silts of

PLASTICITY INDEX - Pl (%)

high plasticity
CL-ML: Silty clays and clayey silts

LIQUID LIMIT - LL (%)

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

SAMPLE NO. (feet) SYMBOL CLASSIFICATION % % % W.C. % | #200, %
@ HA-B9, U1 6.8 CH Mottled gray and brown, Fat Clay. 90 31 59 34.6 98.0
Bl HA-B9, U3 14.4 ML Brown, Silt. 35 25 10 19.6 97.1

AECINMPP - LINED POND
Marston, Missouri

PLASTICITY CHART

July 2017 41-1-37431-008

§HANN2!:{,§‘ \_NILSOIg, INC. FIG.

onsultants

ATTERBERG - NORMAL 41-1-37431-008 LAB DATA.GPJ SHAN_WIL.GDT 7/26/17



"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 u.s.Cs. SOIL LL PL Pl NAT. PASS.

SAMPLE NO. (feet) SYMBOL CLASSIFICATION % % % W.C. % | #200, %
@ HA-B100W, U1 10.0-12.0 CH Mottled gray and brown, Fat Clay. 93 27 66 29.9 98.0
Bl HA-B100W, U2 18.0 - 20.0 CH Mottled gray and brown, Fat Clay. 54 17 37 19.0 95.6
A HA-B100W, U3 B0.0 - 32.0 ML Brown, Silt. 21 23 NP 36.4 99.6

AECINMPP - LINED POND
Marston, Missouri

PLASTICITY CHART

July 2017

41-1-37431-008

stamonsmsou e, | .

ATTERBERG - WITH SAMPLE INTERVALS 41-1-37431-008 LAB DATA.GPJ SHAN_WIL.GDT 7/20/17



SIEVE ANALYSIS HYDROMETER ANALYSIS
SIZE OF MESH OPENING IN INCHES | NO.OF MESH OPENINGS PER INCH, U.S. STANDARD GRAIN SIZE IN MILLIMETERS
q o o © © o) ] S
N © v o o v <« 38388 ¢ Py = S S 2 e Sé& 3 8 8 3 & & 38 3 S
£
= O
o |
g =
>-
s o
: :
[a's
u &
Z <
L (@)
E O
i £
S} ]
o )
w x
o L
o
0
2 g8 888 §8 8 g°° *teo o  caae %o o ~28 28 8 =88 38 § B
135} 39 - - - - - S o S o s} =
GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH u.s.C.s. SAMPLE FINES NAT. LL PL Pl
SAMPLE NO. (feet) SYMBOL DESCRIPTION % W.C. % % % %
AECI NMPP - LINED POND
@ HA-BSOW, S3 4.0-6.0 ML Gray, Silt with Sand. 722 115.2

Marston, Missouri

GRAIN SIZE DISTRIBUTION

July 2017 41-1-37431-008

SHANNON & WILSON, INC.

onsultants

FIG.

GSA- WITH SAMPLE INTERVALS 41-1-37431-008 LAB DATA.GPJ SHAN_WIL.GDT 7/12/17



SIEVE ANALYSIS HYDROMETER ANALYSIS
SIZE OF MESH OPENING IN INCHES | NO.OF MESH OPENINGS PER INCH, U.S. STANDARD GRAIN SIZE IN MILLIMETERS
q o o © © o) ] S
N © v o o v - 3888 ¥ 4 g g S 2 e S8 3 8 8 3 & & 38 3 S
£
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z Z
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o [0's
L
o
0
g g g8 8 s 8 ] 2 g8 38 8 35838 38 8 B
GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES GRAVEL SAND FINES: SILT OR CLAY
BORING AND DEPTH u.s.C.s. SAMPLE FINES NAT. LL PL Pl
SAMPLE NO. (feet) SYMBOL DESCRIPTION % W.C. % % % %
AECI NMPP - LINED POND
@ HA-B9, S6 24.0-26.0 SP-SM Brown, Poorly Graded Sand with Silt. 9.9 4.7

Marston, Missouri

GRAIN SIZE DISTRIBUTION

July 2017 41-1-37431-008

SHANNON & WILSON, INC.

onsultants

FIG.

GSA- WITH SAMPLE INTERVALS 41-1-37431-008 LAB DATA.GPJ SHAN_WIL.GDT 7/12/17



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
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o
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SDREUDRRD! SUDDR JONS! SODSED IOND! SODREE DORS! AN NN DORS! USRS IORS! BODREOPERURIN! SEDPREDRRRORY DRSRURRUDRN IDRRUDISI IEUDORD! SUDREDDORY N N DOR ADSRY DRDDOR IDSRDREDDNI 1 1N 00 0! A DN DORSI SRODIN DOROROROIN
ol e b e b e e .
g 8§ g3 8 % 8 R 2 &g 28 8 288 38 8 8
GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH u.s.C.s. SAMPLE FINES| NAT. LL PL Pl
SAMPLE NO. (feet) SYMBOL DESCRIPTION % W.C. % % % %
AECI NMPP - LINED POND

@ HA-B100OW, S5 8.0-10.0 CL Gray and brown, Lean Clay. 86.6 20.4 Marston. Missouri

H HA-BSOW, S8 14.0 - 16.0 ML Gray, Silt with Sand. 83.5 95.4 i

A HA-B9A, S3 28.0-30.00 SP Brown, Poorly Graded Sand. 49| 176 GRAIN SIZE DISTRIBUTION

July 2017 41-1-37431-008

SHANNON & WILSON, INC.

onsultants

FIG.

GSA- WITH SAMPLE INTERVALS 41-1-37431-008 LAB DATA.GPJ SHAN_WIL.GDT 7/12/17



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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135} 39 - - - - - S o S o s} =
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 % W.C. % % % %
AECI NMPP - LINED POND
@ HA-B9A, S11 68.0-70.00 SP Gray, Poorly Graded Sand. 34| 202

Marston, Missouri

GRAIN SIZE DISTRIBUTION

July 2017 41-1-37431-008

SHANNON & WILSON, INC.

onsultants

FIG.

GSA- WITH SAMPLE INTERVALS 41-1-37431-008 LAB DATA.GPJ SHAN_WIL.GDT 7/12/17



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.C.s. SAMPLE FINES| NAT. LL PL Pl
SAMPLE NO. (feet) SYMBOL DESCRIPTION % W.C. % % % %
° o AECINMPP - LINED POND
TP3-2, BULK 0.0-11.0 ML Gray, Silt with Sand. 76.8 | 103.7 NP NP NP Marston, Missouri
B TP3-4, BULK 0.0-9.0 ML Tan, Sandy Silt. 51.8| 113.4 NP NP NP
GRAIN SIZE DISTRIBUTION
July 2017 41-1-37431-008

SHANNON & WILSON, INC.

onsultants

FIG.

GSA- WITH SAMPLE INTERVALS 41-1-37431-008 LAB DATA.GPJ SHAN_WIL.GDT 7/3/17



PROJECT AECI NMPP - LINED POND DATE 7/21/17 BORING NO. HA-B9
JOB NO. 41-1-37431-008 SHEET NO. 1 TESTED BY CMB
CLIENT NAME _ Haley & Aldrich CHECKED BY CMB
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. U1 DEPTH (ft) 6-8
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
— 17 INCH RECOVERY
66 Sample: Good Poor Disturbed
] PP = 3.25 HT-3 oo MC . Very stiff, mottled gray and brown, Fat
] 1 [Clay (CH); moist; <5% fine sand,
] | [95% high dry strength and plasticity,
H 1 SAVED | no dilatancy. (Possible Fill)
6.5 1 |
— + N N
76 T R R R R R R B
] 1 |||||||||||||||| |Hard, brown, Silt with Sand to Sandy
] 1 SAVED | Silt (ML); moist; 25-35% fine sand, 95% low
] 1 |dry strength and plasticity, rapid dilatancy.
_ T ossicte Fin
] PP =45+ HT-4 DR MC AN
7.5
8.0] 1 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. HT-3 HT-4
WET + TARE 57.92 76.99
DRY + TARE 46.37 71.26
TARE 2.52 2.53
% WATER 26.3 8.3

All sample percentages for cobbles and boulders are by volume.

REMARKS: Tube would not extrude, had to cut into 6 inch pieces to extrude.

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




PROJECT AECI NMPP - LINED POND DATE 7/20/17 BORING NO. HA-B9
JOB NO. 41-1-37431-008 SHEET NO. 1 TESTED BY CMB
CLIENT NAME  Haley & Aldrich CHECKED BY CMB
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. U3 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
— 19 INCH RECOVERY
146 Sample: @ Fair Poor Disturbed
| PP =25 HT-1 222221 MC  [-] Stiff, brown, Silt (ML); moist; 5% fine sand,
] 1 95% low dry strength and plasticity, rapid
H 1 \:\\\\\\\\\\\\\\\\\\\\\\\\\ _dll a t a n Cy_
H 1 ] Atterberg
] 1 N #200 Wash
— -1 Uu-2 =
15.0
] T Consolidation
15.5] 1 1
B PP=2.0 HT-1 RS mc [
16.0] 1 1
Can/Tare No. HT-1 HT-2
Procedure: ASTM D 2488 WET + TARE 95.66 69.31
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 79.51 57.90
meant for engineering purposes requiring precise classification of soils. TARE 2.52 2.53
% WATER 21.0 20.6

All sample percentages for cobbles and boulders are by volume.

REMARKS:

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




PROJECT AECI NMPP - LINED POND DATE 7117 BORING NO. HA-B10OW

JOB NO. 41-1-37431-008 SHEET NO. 1 TESTED BY CMB

CLIENT NAME _ Haley & Aldrich CHECKED BY CMB

CLASSIFICATION OF UNDISTURBED SAMPLE

SAMPLE NO. U1 DEPTH (ft) 10-12

Sampling Method _ Push

Type of Sample Shelby Tube Inch 3"
Brass 0
DEPTH NAT. W.C. TYPE OF
FT. Strength info.] W.C. TEST CLASSIFICATION
— 24 INCH RECOVERY
103 Sample: Good Fair Poor QQ
] PP =1.5 HT-1 e MC i Stiff, mottled gray and brown, Fat Clay (CH);
] 1 ' moist; <56% fine sand; >95% high dry
] | strength and plasticity, no dilatancy.
| | (Possible Fill.)
10.5] 1 i
11.0} 1 SAVED i
11.5] 1 i
: : | Atterberg 3
— ¥ #200 Wash
12.0 PP =175 HT-2 N MC
Can/Tare No. HT-1 HT-2
Procedure: ASTM D 2488 WET + TARE 80.61 66.72
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 59.89 51.94
meant for engineering purposes requiring precise classification of soils. TARE 2.51 2.54
% WATER 36.1 29.9

All sample percentages for cobbles and boulders are by volume.

REMARKS: Sample disturbed and distorted, possibly hit obstruction .
See picture #7154.

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



PROJECT AECI NMPP - LINED POND DATE 7/11/17 BORING NO. HA-B100W
JOB NO. 41-1-37431-008 SHEET NO. 1 TESTED BY CMB
CLIENT NAME  Haley & Aldrich CHECKED BY CMB
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. U2 DEPTH (ft) 18-20
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
—] 16 INCH RECOVERY
186 Sample: Good oor Disturbed
| PP = 3.25 HT-3 fwa]  MC  [wwStiff, mottled gray and brown, Fat Clay (CH);
] R T 'moist; <5% fine sand; >95% high dry
] | SAVED strength and plasticity, no dilatancy.
] | RN AR RAT AR AT 'Sample contains shredded plastic.
_ u N +J(Possible Fill.)
185 N Atterberg N
| B | #200 Wash 1
] | N cu L
19.0 TR
] B SAVED B
] B [T
H PP = 4.5+ HT-4  [55] MC o s
19.5] i 1
20.0] i 1
Can/Tare No. HT-3 HT-4
Procedure: ASTM D 2488 WET + TARE 77.31 68.50
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 62.67 58.87
meant for engineering purposes requiring precise classification of soils. TARE 2.54 2.54
% WATER 24.3 171

All sample percentages for cobbles and boulders are by volume.

REMARKS: Sample contains pieces of plastic, possilbe geotextile.

Shannon & Wilson, Inc.

2043 Westport Center Drive

St. Louis, MO 63146




PROJECT AECI NMPP - LINED POND DATE 7117 BORING NO. HA-B10OW

JOB NO. 41-1-37431-008 SHEET NO. 1 TESTED BY CMB

CLIENT NAME _ Haley & Aldrich CHECKED BY CMB

CLASSIFICATION OF UNDISTURBED SAMPLE

SAMPLE NO. U3 DEPTH (ft) 30-32

Sampling Method _ Push

Type of Sample Shelby Tube Inch 3"

Brass o

DEPTH NAT. W.C. TYPE OF

FT.  [Stengthinfo] W.C. TEST CLASSIFICATION

] 23 INCH RECOVERY
— Sample:f‘lo_ga Fair Poor Disturbed

30.0
] PP =0.5 HT-5 \\\\\q MC |~~~ Mottled gray and brown, Fat Clay (CH);
| | RS moist; <5% fine sand, 95% high plastic.
] | t:_Brown, Silt (ML); moist to wet; 5% fine
] 1 Atterberg ~sand, 95% low dry strength and plasticity,
] 1 #200 Wash  1Jrapid dilatancy.
30.5 Cu o
Rt
Rt
] T \\\\\\\\\\\\\\\\\\\\\\\\\: B
p— —— N
R
31.0] 1 i

| Mottled gray and brown, Fat Clay (CH);
imoist; <56% fine sand, 95% high dry
] 1 SAVED strength and plasticity, no dilatancy.

| Mottled gray and brown, Lean Clay (CL)
31.5 moist; <5% fine sand, 95% medium dry
strength and plasticity, no dilatancy.

PP =0.75 HT-6 R MC e
— AR R
32.0

Can/Tare No. HT-5 HT-6
Procedure: ASTM D 2488 WET + TARE 46.98 53.62
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 34.88 40.23
meant for engineering purposes requiring precise classification of soils. TARE 2.54 2.54
% WATER 37.4 35.5

All sample percentages for cobbles and boulders are by volume.

REMARKS:

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



DRY DENSITY, pcf

Sample Identification:

Description of Material:

TP3-2, Bulk, 0.0 - 11.0 feet.

Gray, Silt with Sand. (ML)

Compaction Test Method: _ASTM D698 Method A
Rammer Type: __Mechanical
Checked By:
65N\ TEST RESULTS
™N
™N
N
60l ~ Water Content As Received: 103.7 %
Maximum Dry Density: 53.8 pcf
I Optimum Water Content: _70.6 %
~N
55 SIS
.//H\ ~ ~
Ny,
~1 -~ 700
50} ESS N
™~ N~ 61‘/0/7.
N "G P
\\(,\\$ -80
45 RN
40}
35
30}
25
201
60 65 70 75 80 85 90 95 100
WATER CONTENT, %
OTHER TEST RESULTS AECI NMPP - LINED POND
GRAIN SIZE ANALYSES: % Gravel: __0.0 Marston, Missouri
% Sand: _23.2
% Fines: _76.8 MOISTURE-DENSITY TEST
ATTERBERG LIMITS: Liquid Limit: __NP
Plastic Limit: __NP__ July 2017 41-1-37431-008
Plasticity Index: __NP__ SHANNON & WILSON, INC. FIG
Geotechnical and Environmental Consultants .




DRY DENSITY, pcf

Sample Identification:

Description of Material:

TP3-4, Bulk, 0.0 - 9.0 feet.

Tan, Sandy Silt. (ML)

Compaction Test Method: _ASTM D698 Method A
Rammer Type: __Mechanical
Checked By:
65N\ TEST RESULTS
™N
™N
N
60l ~ Water Content As Received: 113.4 %
Maximum Dry Density: 54.4 pcf
I Optimum Water Content: 64.9%
~N
N
55 [ e N ™ \t
) I N
& I
~T S 700
50| IS S,
A S
\\(,\\$ -80
45 T
40}
35
30}
25
201
60 65 70 75 80 85 90 95 100
WATER CONTENT, %
OTHER TEST RESULTS AECI NMPP - LINED POND
GRAIN SIZE ANALYSES: % Gravel: __0.0 Marston, Missouri
% Sand: _48.2
% Fines: _51.8 MOISTURE-DENSITY TEST
ATTERBERG LIMITS: Liquid Limit: __NP
Plastic Limit: __NP__ July 2017 41-1-37431-008
Plasticity Index: __NP__ SHANNON & WILSON, INC. FIG
Geotechnical and Environmental Consultants .




P:\41-1 STL\37400s\37431\008 AECI Lined Pond\Lab\41-1-37431-008 HA-B9 U3-1 D2850 7/24/2017

UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA
Boring HA-B9 Tested by / Date JAS |07/21/17
Sample U3 Calculated by / Date CMB|07/24/17
Depth (ft) 14.4 Checked by / Date CMB|07/24/17
Description Stiff, brown, Silt (ML).
Specimen Data Instrument Constants
Height 5.985|inches Deformation 0.001 inches/div
Diameter 2.854|inches Load 1 Ib/div.
H/D ratio 2.097 Confinment 10 psi
Volume 627.4|cc
Wet wt. 1184.26|grams Peak values
Bulk Density 117.8|pcf p 1.837 tsf
Dry Density 94.4|pcf q 1.117 tsf
M.C. 24.7%|percent strain 15.0% %
Saturation 85.2%|percent strain rate 0.040 in. per min.
Void ratio 0.784
Gs 2.7|assumed
Deformation Load Strain Load Stress p q
div. div. % Ib tsf tsf tsf
0.000 0.0 0.0% 0.0 0.000 0.720 0.000
0.005 3.6 0.1% 3.6 0.040 0.740 0.020
0.010 16.3 0.2% 16.3 0.183 0.812 0.092
0.015 23.3 0.3% 23.3 0.262 0.851 0.131
0.020 30.4 0.3% 30.4 0.341 0.891 0.171
0.030 44.5 0.5% 44.5 0.498 0.969 0.249
0.050 68.9 0.8% 68.9 0.769 1.105 0.385
0.075 95.6 1.3% 95.6 1.063 1.251 0.531
0.100 118.0 1.7% 118.0 1.306 1.373 0.653
0.125 133.1 21% 133.1 1.467 1.454 0.734
0.150 145.0 2.5% 145.0 1.592 1.516 0.796
0.175 153.8 2.9% 153.8 1.682 1.561 0.841
0.200 160.1 3.3% 160.1 1.744 1.592 0.872
0.225 167.1 3.8% 167.1 1.813 1.626 0.906
0.250 171.3 4.2% 171.3 1.851 1.645 0.925
0.300 179.7 5.0% 179.7 1.926 1.683 0.963
0.350 186.2 5.8% 186.2 1.980 1.710 0.990
0.400 192.8 6.7% 192.8 2.034 1.737 1.017
0.450 196.2 7.5% 196.2 2.054 1.747 1.027
0.500 200.5 8.4% 200.5 2.083 1.761 1.041
0.550 205.4 9.2% 2054 2117 1.779 1.059
0.600 209.2 10.0% 209.2 2.140 1.790 1.070
0.650 213.7 10.9% 213.7 2170 1.805 1.085
0.700 2159 11.7% 215.9 2175 1.808 1.088
0.750 219.2 12.5% 219.2 2192 1.816 1.096
0.800 2231 13.4% 2231 2.215 1.827 1.107
0.850 225.8 14.2% 225.8 2.225 1.833 1.113
0.900 228.4 15.0% 2284 2.235 1.837 1.117
AECI NMPP - Lined Pond
Marston, Missouri
UNCONSOLIDATED, UNDRAINED STRENGTH
IN TRIAXIAL COMPRESSION
BORING - HA-B9 : SAMPLE - U3
July 2017 41-1-37431-008
SHANNON & WILSON, INC.
Geotechnical and Environmental FIG.
Consultants




P:\41-1 STL\37400s\37431\008 AECI Lined Pond\Lab\41-1-37431-008 HA-B9 U3-1 D2850 7/24/2017

UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION
PLOT OF TEST DATA

TRIAXIAL Q TEST
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Photograph AECI NMPP - Lined Pond
of Marston, Missouri
Failure

UNCONSOLIDATED, UNDRAINED STRENGTH
IN TRIAXIAL COMPRESSION
BORING - HA-B9 : SAMPLE - U3
July 2017 41-1-37431-008

SHANNON & WILSON, INC.

Geotechnical and Environmental FIG.
Consultants




P:\41-1 STL\37400s\37431\008 AECI Lined Pond\Lab\41-1-37431-008 HA-B9 U3-2 D2850 7/24/2017

UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA
Boring HA-B9 Tested by / Date JAS |07/21/17
Sample U3 Calculated by / Date CMB|07/24/17
Depth (ft) 15 Checked by / Date CMB|07/24/17
Description Stiff, brown, Silt (ML).
Specimen Data Instrument Constants
Height 5.990|inches Deformation 0.001 inches/div
Diameter 2.861|inches Load 1 Ib/div.
H/D ratio 2.094 Confinment 16.5 psi
Volume 631.0|cc
Wet wt. 1227.54|grams Peak values
Bulk Density 121.4|pcf p 2.481 tsf
Dry Density 96.6|pcf q 1.293 tsf
M.C. 25.7%|percent strain 15.0% %
Saturation 93.2%|percent strain rate 0.040 in. per min.
Void ratio 0.745
Gs 2.7|assumed
Deformation Load Strain Load Stress p q
div. div. % Ib tsf tsf tsf
0.000 0.0 0.0% 0.0 0.000 1.188 0.000
0.005 3.0 0.1% 3.0 0.034 1.205 0.017
0.010 7.3 0.2% 7.3 0.082 1.229 0.041
0.015 17.2 0.3% 17.2 0.192 1.284 0.096
0.020 271 0.3% 271 0.303 1.339 0.151
0.030 43.1 0.5% 431 0.480 1.428 0.240
0.050 66.7 0.8% 66.7 0.741 1.558 0.370
0.075 90.7 1.3% 90.7 1.003 1.690 0.502
0.100 110.4 1.7% 110.4 1.216 1.796 0.608
0.125 126.6 21% 126.6 1.389 1.882 0.694
0.150 139.5 2.5% 139.5 1.524 1.950 0.762
0.175 150.7 2.9% 150.7 1.640 2.008 0.820
0.200 159.2 3.3% 159.2 1.725 2.051 0.863
0.225 175.0 3.8% 175.0 1.889 2132 0.944
0.250 180.5 4.2% 180.5 1.941 2.158 0.970
0.300 188.5 5.0% 188.5 2.010 2193 1.005
0.350 198.6 5.8% 198.6 2101 2.239 1.051
0.400 208.0 6.7% 208.0 2184 2.280 1.092
0.450 217.3 7.5% 217.3 2.264 2.320 1.132
0.500 2252 8.3% 2252 2.328 2.352 1.164
0.550 233.1 9.2% 2331 2.391 2.384 1.196
0.600 238.5 10.0% 238.5 2.428 2.402 1.214
0.650 244.8 10.9% 2448 2473 2.425 1.237
0.700 250.3 11.7% 250.3 2.510 2.443 1.255
0.750 2541 12.5% 2541 2.529 2.453 1.265
0.800 260.2 13.4% 260.2 2.571 2473 1.285
0.850 263.0 14.2% 263.0 2.579 2478 1.290
0.900 265.6 15.0% 265.6 2.586 2.481 1.293
AECI NMPP - Lined Pond
Marston, Missouri
UNCONSOLIDATED, UNDRAINED STRENGTH
IN TRIAXIAL COMPRESSION
BORING - HA-B9 : SAMPLE - U3
July 2017 41-1-37431-008
SHANNON & WILSON, INC.
Geotechnical and Environmental FIG.
Consultants




P:\41-1 STL\37400s\37431\008 AECI Lined Pond\Lab\41-1-37431-008 HA-B9 U3-2 D2850 7/24/2017

UNCONSOLIDATED, UNDRAINED STRENGTH IN TRIAXIAL COMPRESSION

PLOT OF TEST DATA
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UNCONSOLIDATED, UNDRAINED STRENGTH
IN TRIAXIAL COMPRESSION
BORING - HA-B9 : SAMPLE - U3
July 2017 41-1-37431-008

SHANNON & WILSON, INC.

Geotechnical and Environmental FIG.
Consultants




CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST
WITH PORE PRESSURE MEASUREMENT

STRESS - STRAIN
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SHANNON & WILSON, INC. CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
2043 WESTPORT CENTER DR, AECI NMPP - Lined Pond
SAINT LOUIS, MISSOURI 63146 Marston, Missouri
41-1-37431-008 HA-BS /U1 /6.8




Mohr's Circle Plots Corresponding to the Peak Principal Stress Ratio
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Normal Stress - o (psf)
- Effective Stress Envelope L. Sample 1 - Total
= = Total Stress Envelope
Sample | Strain (%) c= 450 psf AECI NMPP - Lined Pond
Stage 1 0.8 b= 8 deg Marston, Missouri
Stage 2 1.0 c'= 380 psf Mohr's Circle Plots
Stage 3 1.3 §'= 14 deg HA-B9 / U1
NOTES: 1. Mohr's circles in this plot are based upon the maximum principal stress difference
observed during loading except Stage 3 in which similar strain was chosen. August 2017 41-1-37431-008
2. Strength parameters determined by Shannon & Wilson. Engineer-of-Record should SHANNON & WILSON, INC. Figure 1
evaluate cohesion and friction commensurate with project conditions. Gestechnical 2nd Environmental Consultants




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA
Project AECI NMPP - Lined Pond
Location Marston, Missouri Client Haley & Aldrich
Job No. 41-1-37431-008 Tested by CMB Jul-17
Boring HA-B9 Calculated by |CMB Aug-17
Sample u1 Specimen Number Stage 3 Checked by [ L1617
Depth (ft) 6.8 Undisturbed/Remald Undisturbed  |File 41-1-37431-008 HA-B9 U1 ASTM D4767
Description Mottled gray and brown, Fat Clay (CH). Procedure ASTM D4767
Remarks On stage 3 strain, sample sheared far enough to touch cell walls.
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.546 5.521 4.690 Pressure Conditions
Diameter (in) 2.868 2.848 Cell Pressure (psi) 106.0
Volume (in®) 35.830 35.171 Pore Pressure (psi) 91,5
Height/Diameter ratio 1.934 1.939 Effective Confining Pressure (psi) 14.6
Weight (g) 1098.49 1087.69 1087.69 B-value 0.97
Water Content (%) 34.67 33.34 33.34
Bulk Unit Weight (pcf) 116.8 117.8 117.8 Consolidation Phase
Dry Unit Weight (pcf) 86.7 88.4 88.4 Change in Volume (in°) 0.659
Cross-Sectional Area* (in”) 6.461 6.371 Tso (min) 351.2
% Saturation - Wet Method 100.09 100.10 100.10
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate {infmin)l 0.00007
\Void Ratio 0.928 0.893 0.893
Entire Sample
Tare ID 31
Mass wet soil + tare (g} 1274.71
Mass dry soil + tare (g) 982.14
Mass tare (g 164.95
*Cross-Sectional Area determined using ASTM DAT6T 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) 2967.0
Peak P' (psf) 2045.4
Peak Q (psf) 870.7
Strain at Peak (%) 1.3
G5 (psh) T774.7
oy’ (psf) 2916.0
o’ (psf) 2096.3
o' (psh) 3837.7
Picture of Failure

AECI NMPP - Lined Pond
Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-B9 / U1/ Stage 3

August 2017 41-1-37431-008

SHANNON & WILSON, INC. Page 1




CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST
WITH PORE PRESSURE MEASUREMENT

STRESS - STRAIN
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SHANNON & WILSON, INC.
2043 WESTPORT CENTER DR.
SAINT LOUIS, MISSOURI 63146
41-1-37431-008

CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
AECI NMPP - Lined Pond
Marston, Missouri
HA-B100W /U2 /18.6




Mohr's Circle Plots Corresponding to the Peak Principal Stress Ratio
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Sample | Strain (%) = 750 psf AECI NMPP - Lined Pond
Stage 1 1.7 b= 20 deg Marston, Missouri
Stage 2 1.9 c'= 750 psf Mohr's Circle Plots
Stage 3 3.3 ¢'= 25 deg HA-B10OW f U2
NOTES: 1. Mohr's circles in this plot are based upon the maximum principal stress difference
observed during loading. August 2017 41-1-37431-008
2. Strength param_eters detgrr_mned by Shannon & lesor_]. Engme_c—_:r—of—Record should SHANNON & WILSON, INC. Figure: 1
evaluate cohesion and friction commensurate with project conditions. Geotechnical and Environmental Consultants




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Picture of Failure

Project AECI NMPP - Lined Pond
Location Marston, Missouri Client Haley & Aldrich
Job No. 41-1-37431-008 Tested by CMB Jul-17
Boring HA-B100W Calculated by [CMB Aug-17
Sample U2 Specimen Number Stage 3 Checked by QDM K27
Depth (ft) 18.6 Undisturbed/Remold | Undisturbed  |File 41-1-37431-008 HA-B100W U2 ASTM D4
Description Mottled gray and brown, Fat Clay (CH). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.630 5.594 5.475 Pressure Conditions
Diameter (in) 2.934 2.922 Cell Pressure (psi) 132.4
Volume (in®) 38.071 37.522 Pore Pressure (psi) 91.3
Height/Diameter ratio 1.919 1.914 Effective Confining Pressure (psi) 41.1
Weight (g) 1297.70 1288.70 1288.70 B-value 0.96
Water Content (%) 20.73 19.89 19.89
Bulk Unit Weight (pcf) 129.9 130.8 130.8 Consolidation Phase
Dry Unit Weight (pcf) 107.6 109.1 109.1 Change in Volume (in%) 0.549
Cross-Sectional Area” (in°) 6.763 6.708 Teg (Min) 230.9
% Saturation - Wet Method 100.13 100.13 100.13
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (inlmin)] 0.00010
Void Ratio 0.555 0.632 0.632
Entire Sample
Tare D 25
Mass wel soil + tare (g) 1441.93
Mass dry soil + tare (g) 1210.08
Mass tare (g) 161.28
*Cross-Sectional Area determined using ASTM D4767 Method A
Additional Testing
Liguid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 9986.3
Peak P' (psf) 77671
Peak Q (psf) 40723
Strain at Peak (%) 3.3
o5 (psf) 3694.8
oy (psf) 11838.3
0’5 (psf) 5924.0
o'y (psf) 14068.5

AECI NMPP - Lined Pond
Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-B100W / U2 / Stage 3

August 2017

41-1-37431-008

SHANNON & WILSON, INC.

Page 1




CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST
WITH PORE PRESSURE MEASUREMENT

STRESS - STRAIN
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SHANNON & WILSON, INC. CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
2043 WESTPORT CENTER DR. AECI NMPP - Lined Pond

SAINT LOUIS, MISSOURI 63146 Marston, Missouri

41-1-37431-008 HA-B10OW /U3 /30.4
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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.
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Stage 1 1.9 b= 34.2 deg Marston, Missouri
Stage 2 2.1 c'= 0 psf Mohr’s Circle Plots
Stage 3 14.7 ¢'= 36.5 deg HA-B10OW / U3
NOTES: 1.
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SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

Figure 1




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

Picture of Failure

SUMMARY OF TEST DATA
Project AECI NMPP - Lined Pond
Location Marston, Missouri Client Haley & Aldrich
Job No. 41-1-37431-008 Tested by CMB Jul-17
Boring HA-B100W Calculated by |CMB Jul-17
Sample U3 Specimen Number Stage 3 Checked by PP 2217
Depth (ft) 30.4 Undisturbed/Remold | Undisturbed  [File 41-1-37431-008 HA-B100OW U3 ASTM D4
Description Brown, Silt (ML). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.669 5.646 4.808 Pressure Conditions
Diameter (in) 2.752 2.726 Cell Pressure (psi) 160.9
Volume (in“) 33.728 32.953 Pore Pressure (psi) 91.1
Height/Diameter ratio 2.060 2.071 Effective Confining Pressure (psi) 69.7
Weight (g) 1082.17 1069.47 1069.47 B-value 0.96
Water Content (%) 28.13 26.62 26.62
Bulk Unit Weight (pcf) 122.2 123.6 123.6 Consolidation Phase
Dry Unit Weight (pcf) 95.4 97.6 97.6 Change in Volume (in®) 0.775
Cross-Sectional Area* (in°) 5,950 5.837 Tso (min) 0.9
% Saturation - Wet Method 100.10 100.11 100.11
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in/min) 0.02538
Void Ratio 0.753 0.713 0.713
Entire Sample
Tare ID 8
Mass wet soil + tare (g) 1183.42
Mass dry soil + tare (g) 958.52
Mass tare 100.00
*Cross-Seclional Aren delermined using ASTM D4767 Methad 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) 21637.2
Peak P' (psf) 19493.6
Peak Q (psf) 11596.5
Strain at Peak (%) 14.7
oy (pst) 78971
o, (psh) 310801
T’y (pST) 10040.7
o (psf) 33233.7

AECI| NMPP - Lined Pond
Marston, Missouri

July 2017

CU TRIAXIAL TEST RESULTS
HA-B10OW / U3 / Stage 3

41-1-37431-008

SHANNON & WILSON, INC.
and

Page 1




CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST
WITH PORE PRESSURE MEASUREMENT

STRESS - STRAIN
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2043 WESTPORT CENTER DR. AECI NMPP - Lined Pond
SAINT LOUIS, MISSOURI 63146 Marston, Missouri
41-1-37431-008 TP3-2#1/Bulk/0-11.0




Mohr's Circle Plots Corresponding to the Pea}}frincipal Stress Ratio
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Sample | Strain (%) c= -50 psf AECI NMPP - Lined Pond
Stage 1 2.1 b= 38 deg Marston, Missouri
Stage 2 2.2 c'= 180 psf Mohr's Circle Plots
Stage 3 2.3 ' = 41 deg TP3-2 #1 / Bulk
NOTES: 1. Mohr's circles in this plot are based upon the maximum principal stress difference
observed during loading. Aggrust 2017 41-1-37431-008
2. Strength parameters determined by Shannon & Wilson. Engineer-of-Record should SHANNON & WILSON, INC. Figure 1
evaluate cohesion and friction commensurate with project conditions. Geolechnical and Ervirenmental Consultants




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Picture of Failure

os
-

Project AECI NMPP - Lined Pond
Location Marston, Missouri Client Haley & Aldrich
Job No. 41-1-37431-008 Tested by CMB Aug-17
Baring TP3-2 #1 Calculated by CMB Aug-17
Sample Bulk Specimen Number Stage 3 Checked by DEM R/ 2977
Depth (ft) 0-11.0 Undisturbed/Remold Remold File 41-1-37431-008 TP3-2 #1 Bulk ASTM D47
Description Gray, Silt with Sand (ML) (Ash). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5,703 5.709 5.582 Pressure Conditions
Diameter (in) 3.000 2.984 Cell Pressure (psi) 107.6
Volume (in*) 40.310 39.932 Pore Pressure (psi) 926
Height/Diameter ratio 1.901 1.913 Effective Confining Pressure (psi) 15.0
Weight (g) 1001.52 995.32 995.32 B-value 0.98
Water Content (%) 84.14 83.00 83.00
Bulk Unit Weight (pcf) 94.7 95.0 95.0 Consolidation Phase
Dry Unit Weight (pcf) 51.4 51.9 51.9 Change in Volume (in®) 0.378
Cross-Sectional Area* (in”) 7.068 6.994 Tso (Min) 0.5
% Saturation - Wet Method 100.06 100.06 100.06
Specific Gravity - Assumed 2,68 2.68 2.68 Platen Travel Rate (infmin}] 0.01969
Void Ratio 2.253 2.223 2.223
Entire Sample
Tare ID 8
Mass wet soil + tare (g) 1077.42
Mass dry soil + tare (g) 636.69
Mass tare (g) 100.14
*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) 5374.2
Peak P' (psf) 4702.4
Peak Q (psf) 3216.7
Strain at Peak (%) :
oy (psf) 1485.8
oy (psf) 79191
o' (psh) 215786
o, (psh 8580.9

AECI NMPP - Lined Pond
Marston, Missouri

August 2017

CU TRIAXIAL TEST RESULTS
TP3-2 #1/ Bulk / Stage 3

41-1-37431-008

SHANNON & WILSON, INC.

leal and Eavii

Page 1




CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST
WITH PORE PRESSURE MEASUREMENT
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SHANNON & WILSON, INC. CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
2043 WESTPORT CENTER DR. AECI NMPP - Lined Pond

SAINT LOUIS, MISSOURI 63146 Marston, Missouri
41-1-37431-008 TP3-2 #2/Bulk /0 - 11.0




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.
2. Strength parameters determined by Shannon & Wilson. Engineer-of-Record should
evaluate cohesion and friction commensurate with project conditions.

AECI NMPP - Lined Pond
Marston, Missouri

Mohr's Circle Plots

August 2017

TP3-2 #2 / Bulk

41-1-37431-008

SHANNON & WILSON, INC. Figure 1

Geotechnica! and Environmental Censultants




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA
Project AECI NMPP - Lined Pond
Location Marston, Missouri Client Haley & Aldrich
Job Nao. 41-1-37431-008 Tested by CMB Aug-17
Boring TP3-2 #2 Calculated by  |CMB Aug-17
Sample Bulk Specimen Number Stage 3 Checked by DPn B8/29/17
Depth (ft) 0-11.0 Undisturbed/Remold Remaold File 41-1-37431-008 TP3-2 #2 Bulk ASTM D47
Description Gray, Silt with Sand (ML) (Ash). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol, Post Shear
Height (in) 5.742 5.759 5.640 Pressure Conditions
Diameter (in) 3.007 2.966 Cell Pressure (psi) 104.7
Volume (ina) 40,770 39.794 Pare Prassure (psi) 90.0
Height/Diameter ratio 1.910 1.942 Effective Confining Pressure (psi) 14.7
Weight (g) 967.97 951.97 951.97 B-value 0.98
Water Content (%) 102.35 99.01 99.01
Bulk Unit Weight (pcf) 90.4 91.1 91.1 Consolidation Phase
Dry Unit Weight (pcf) 44.7 45.8 45.8 Change in Volume (in®) 0.978
Cross-Sectional Area* (in%) 7.100 6.909 Tso (Min) 48.9
% Saturation - Wet Method 100.06 100.06 100.06
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (inimin)i 0.00049
Void Ratio 2.741 2.652 2.652
Entire Sample
Tare ID 31
Mass wet soil + tare (g) 1040.63
Mass dry soil + tare (g) 658.42
Mass tare (g 164.96
*Cross-Sectional Area determined using ASTM D4767 Method A
Additional Testing
Liquid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Parlicle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 5337.7
Peak P' (psf) 5229.5
Peak Q (psf) 3222.4
Strain at Peak (%) 1.9
o5 (psf) 20071
oy (psh) 84579
o'y (psh) 21153
o (psh) 8560.1
Picture of Failure

AECI NMPP - Lined Pond
Marston, Missouri

CU TRIAXIAL TEST RESULTS
TP3-2#2 /Bulk / Stage 3

August 2017 41-1-37431-008

SHANNON & WILSON, INC. Page 1
and




P:M1-1 STL\374008\37431\008 AECI Lined PondiLab\41-1-37431-008 HA-B9 U3 D2435 8/2/2017

CONSOLIDATION TEST
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P:\d1-1 STL\37400s\37431\008 AECI Lined Pond\Lab\41-1-37431-008 TP3-2 Bulk D2435 8/24/2017

CONSOLIDATION TEST

2.10
2.00
1.85
1.80

OlLVd dIOA

100

10

0.1

0.01

PRESSURE, tsf

AECI NMPP - Lined Pond
Marston, Missouri

VOID RATIO PLOT

TP3-2

Bulk

41-1-37431-008

SHANNON & WILSON, INC.

August 2017

FIG.

Geotechnical and Environmental Consullants
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"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, %
@ HA-B13, S6 10.0-12.0 CL Gray, Sandy Lean Clay. 30 17 13 20.9 67.9
B HA-B15, S3 4.0-6.0 CL Brown, Sandy Lean Clay. 37 16 21 20.2 65.6
A HA-B16, S5 14.0-16.0 CL Gray and brown, Lean Clay. 39 22 17 25.7 93.0

AECI NMPP - POND 004
Marston, Missouri

PLASTICITY CHART

July 2017

41-1-37431-009

§HA.N.NQNd§‘ \_NILSOIg, INC.

FIG.

onsultants

ATTERBERG - WITH SAMPLE INTERVALS 41-1-37431-009 LAB DATA.GPJ SHAN_WIL.GDT 7/13/17



"Old

LEGEND

CL: Low plasticity inorganic
clays; sandy and silty
clays

CH: High plasticity inorganic
clays

ML or OL: Inorganic and organic

silts and clayey silts of low
plasticity

MH or OH: Inorganic and organic
silts and clayey silts of

PLASTICITY INDEX - Pl (%)

high plasticity
CL-ML: Silty clays and clayey silts

LIQUID LIMIT - LL (%)

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

SAMPLE NO. (feet) SYMBOL CLASSIFICATION % % % W.C. % | #200, %
@ HA-B11, U1 13.2 CH Mottled gray and brown, Fat Clay. 66 23 43 26.0 98.9
Bl HA-B12, U1 11.2 CH Mottled gray and brown, Fat Clay. 76 25 51 30.5 97.8

AECI NMPP - POND 004
Marston, Missouri

PLASTICITY CHART

July 2017 41-1-37431-009

§HANN2!:{,§‘ \_NILSOIg, INC. FIG.

onsultants

ATTERBERG - NORMAL 41-1-37431-009 LAB DATA.GPJ SHAN_WIL.GDT 7/26/17



"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, %
@ HA-B12, U2 14.0-16.0 CH Mottled gray and brown, Fat Clay with Silt lenses. 66 22 44 284 97.4

AECI NMPP - POND 004
Marston, Missouri

PLASTICITY CHART

August 2017

41-1-37431-009

stamonsmsou e, | .

ATTERBERG - WITH SAMPLE INTERVALS 41-1-37431-009 LAB DATA.GPJ SHAN_WIL.GDT 8/9/17



"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, %
@ HA-B16, U1 P2.0-24.0 CL Mottled gray and brown, Lean Clay. 32 23 9 26.4 91.9
Bl HA-B16, U2 4.0 - 26.0 ML Mottled gray and brown, Silt. NP | NP | NP 317 91.9

AECI NMPP - POND 004
Marston, Missouri

PLASTICITY CHART

August 2017

41-1-37431-009

stamonsmsou e, | .

ATTERBERG - WITH SAMPLE INTERVALS 41-1-37431-009 LAB DATA.GPJ SHAN_WIL.GDT 8/25/17



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.C.s. SAMPLE FINES NAT. LL PL Pl
SAMPLE NO. (feet) SYMBOL DESCRIPTION % W.C. % % % %
AECI NMPP - POND 004
@ HA-B11, S17 63.0 - 65.0 SP Brown, Poorly Graded Sand. 3.1 15.9 Marston, Missouri
B HA-B12, S9 24.0 - 26.0 ML Brown, Sandy Silt. 50.2 26.6
A HA-B13, S6 10.0-12.0 CL Gray, Sandy Lean Clay. 67.9 20.9 30 13 13 GRA'N SlZE DlSTRIBUTION
€ HA-B13, S19 36.0 - 38.0 ML Brown, Sandy Silt. 50.8 251
O HA-B15, S3 4.0-6.0 CL Brown, Sandy Lean Clay. 65.6 20.2 37 21 21
O HA-B16, S5 14.0-16.00 CL Gray and brown, Lean Clay. 93.0| 257 39| 17| 18] July2017 41-1-37431-009
A HA-B16, S8 28.0-30.0 SM Brown, Silty Sand. 21.5 25.8 SHANNON & WILSON, INC. FIG
hnical and Envi Consultants "

GSA- WITH SAMPLE INTERVALS 41-1-37431-009 LAB DATA.GPJ SHAN_WIL.GDT 7/13/17



SIEVE ANALYSIS HYDROMETER ANALYSIS
SIZE OF MESH OPENING IN INCHES | NO. OF MESH OPENINGS PER INCH, U.S. STANDARD GRAIN SIZE IN MILLIMETERS
N ® © <t o o S
o & - - 33§ T oo S ] g g & g 8 8 8 58 s &8 38 3 8

£

= O

o |

w =

< %

: :

i 2

Z <

L (@)

E (@]

i £

S} ]

o )

w x

o L

o

GRAIN SIZE IN MILLIMETERS
COARSE FINE COARSE | MEDIUM | FINE
COBBLES FINES: SILT OR CLAY
GRAVEL SAND
BORING AND DEPTH u.s.C.s. SAMPLE FINES NAT. LL PL Pl
SAMPLE NO. (feet) SYMBOL DESCRIPTION % W.C. % % % %
o . AECI NMPP - POND 004
HA-B18, S12 28.0-30.0 ML Brown, Sandy Silt. 67.0 28.5 Marston, Missouri
B HA-B19, S5 10.0-12.00 CH Gray and Brown, Fat Clay with Sand. 82.7( 242

GRAIN SIZE DISTRIBUTION

July 2017 41-1-37431-009

SHANNON & WILSON, INC. FIG.

onsultants

GSA- WITH SAMPLE INTERVALS 41-1-37431-009 LAB DATA.GPJ SHAN_WIL.GDT 7/13/17



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 % W.C. % % % %
AECI NMPP - POND 004
@ HA-B11, 2 2.0-4.0 SP Black, Poorly Graded Sand (Ash). 3.5 4.5

Marston, Missouri

GRAIN SIZE DISTRIBUTION

July 2017 41-1-37431-009

SHANNON & WILSON, INC.

onsultants

FIG.

GSA- WITH SAMPLE INTERVALS 41-1-37431-009 LAB DATA.GPJ SHAN_WIL.GDT 7/13/17



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.C.s. SAMPLE FINES NAT. LL PL Pl
SAMPLE NO. (feet) SYMBOL DESCRIPTION % W.C. % % % %
AECI NMPP - POND 004
@ HA-B11, S9 24.0 - 26.0 ML Brown, Sandy Silt. 67.5 27.2

Marston, Missouri

GRAIN SIZE DISTRIBUTION

July 2017 41-1-37431-009

SHANNON & WILSON, INC.

onsultants

FIG.

GSA- WITH SAMPLE INTERVALS 41-1-37431-009 LAB DATA.GPJ SHAN_WIL.GDT 7/13/17



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.CsS. SAMPLE FINES NAT. LL PL Pl
SAMPLE NO. (feet) SYMBOL DESCRIPTION % W.C. % % % %
AECI NMPP - POND 004
® HA-B12, S3 4.0-6.0 ML Black, Sandy Silt (Ash). 54.6 211

Marston, Missouri

GRAIN SIZE DISTRIBUTION

July 2017 41-1-37431-009

SHANNON & WILSON, INC.

onsultants

FIG.

GSA- WITH SAMPLE INTERVALS 41-1-37431-009 LAB DATA.GPJ SHAN_WIL.GDT 7/13/17



SIEVE ANALYSIS HYDROMETER ANALYSIS
SIZE OF MESH OPENING IN INCHES | NO.OF MESH OPENINGS PER INCH, U.S. STANDARD GRAIN SIZE IN MILLIMETERS
N —
& o - - ° 2 8 g 8 g 8 s8& &8 8 8
=
= O
o o
g 3
>-
s )
2 "
o
i e
Z <
L o]
E (&)
] =
S i
> @)
W x
o i
o
0
g 8 g8 8 % 8 R ge® © o o« T ~ -8 8 e 588 38 8 5
135} 39 - - - - S o S o s} =
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 % W.C. % % % %
AECI NMPP - POND 004
@ HA-B12, S14 53.0-55.00, SP Brown, Poorly Graded Sand with Gravel. 39| 144

Marston, Missouri

GRAIN SIZE DISTRIBUTION

July 2017 41-1-37431-009

SHANNON & WILSON, INC.

onsultants

FIG.

GSA- WITH SAMPLE INTERVALS 41-1-37431-009 LAB DATA.GPJ SHAN_WIL.GDT 7/13/17



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 % W.C. % % % %
AECI NMPP - POND 004
@ HA-B14, S3 6.0-8.0 SP Black, Poorly Graded Sand (Ash). 50| 2041

Marston, Missouri

GRAIN SIZE DISTRIBUTION

July 2017 41-1-37431-009

SHANNON & WILSON, INC.

onsultants

FIG.

GSA- WITH SAMPLE INTERVALS 41-1-37431-009 LAB DATA.GPJ SHAN_WIL.GDT 7/13/17



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 % W.C. % % % %
AECI NMPP - POND 004
@ TP4-3, Bulk 0.0-10.0 SP Black, Poorly Graded Sand (Ash). 29 43

Marston, Missouri

GRAIN SIZE DISTRIBUTION

July 2017 41-1-37431-009

SHANNON & WILSON, INC.

onsultants

FIG.

GSA- WITH SAMPLE INTERVALS 41-1-37431-009 LAB DATA.GPJ SHAN_WIL.GDT 7/13/17



Client: Shannon & Wilson, Inc.
//—\ Project Name: AECI NMPP- Pond 004
= : Project Location: Marston, MO
Geolesting [« 306726

EXPRESS Test Date: 07/21/17

Tested By: cwd

Checked By: emm

Boring ID: TP4-3

Sample ID: Bulk

Depth: 0.0-10.0

Description: Moist, black sand

Relative Density Test by ASTM D 4253 / 4254

Relative Density - Dry Method
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1
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90
80
0 10 20 30 40 50 60 70 80 90 100
Relative Density (%)
Minimum Density 94.6 pcf
Maximum Density Dry Method 116.3 pcf
Wet Method --- pcf

Notes:

Only Dry Method performed.




PROJECT AECI NMPP - POND 004 DATE 7/20/17 BORING NO. HA-B11
JOB NO. 41-1-37431-009 SHEET NO. 1 TESTED BY CMB
CLIENT NAME  Haley & Aldrich CHECKED BY CMB
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. DEPTH (ft) 12-14
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
— 17 INCH RECOVERY
126 Sample: Good Poor Disturbed
] PP =1.75 HT-3 e MC ~ ~ Stiff, dark gray and brown, Fat Clay (CH);
] 1 |moist; with sand layers (ash) 12.0 -
] | [12.3 feet, mottled gray and brown below
| | [12.3 feet (no ash); <5% fine sand; 95% high
] | [dry strength and plasticity, no dilatancy.
12.5 (Possible Fill)
SAVED IB
13.0] 1 i
| T Atterberg B
- T #200 Wash M|
o PP=15 HT-4 MG, Cansal Il
13.5 |
14.0] 1 1
Can/Tare No. HT-3 HT-2
Procedure: ASTM D 2488 WET + TARE 78.15 92.08
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 63.56 73.66
meant for engineering purposes requiring precise classification of soils. TARE 2.53 2.49
% WATER 23.9 25.9

All sample percentages for cobbles and boulders are by volume.

REMARKS:

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




PROJECT AECI NMPP - POND 004 DATE

7121117 BORING NO. HA-B12

JOB NO. 41-1-37431-009 SHEET NO.

CLIENT NAME _ Haley & Aldrich

1 TESTED BY CMB

CHECKED BY CMB

CLASSIFICATION OF UNDISTURBED SAMPLE

SAMPLE NO. U1

Sampling Method _ Push

DEPTH (ft) 10-12

Type of Sample Shelby Tube Inch 3"
Brass o
DEPTH NAT. W.C. TYPE OF
FT. Strength info.] W.C. TEST CLASSIFICATION
] 16 INCH RECOVERY
106 Sample: Good Fair Disturbed
] PP = N/A HT-1 ~ e MC ~~Black, Poorly Graded Sand (SP); moist;
] 1 [<5 % non-plastic fines; 95% angular,
] | fine to coarse sand. (Ash) (Fill)
| | |[Medium stiff, mottled gray and brown,
] | [Fat Clay (CH); moist; <5% fine sand;
10.5 [95% high dry strength and plasticity, no
H T SAVED  [[Tgilatancy. (Possible Fill)
11.0} 1 i
| 1 Atterberg ]
| #200 Wash [
| PP=1.5 HT-2 MC, Cansol [
11.5] 1 1
12.0] 1 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.

REMARKS:

Can/Tare No. HT-1 HT-2

WET + TARE 53.39 73.06

DRY + TARE 44.23 55.93

TARE 2.55 2.53

% WATER 22.0 32.1

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




PROJECT AECI NMPP - POND 004 DATE 712717 BORING NO. HA-B12
JOB NO. 41-1-37431-009 SHEET NO. 1 TESTED BY CMB
CLIENT NAME  Haley & Aldrich CHECKED BY CMB
CLASSIFICATION OF UNDISTURBED SAMPLE

SAMPLE NO. U2 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
] 20 INCH RECOVERY
146 Sample: @ Fair Poor Disturbed
] PP =0.75 HT-1 ~~] MC |::|Medium stiff, mottled gray and brown,

— T R R

Cu

K
—] —4 R R
14.5 B S SUULLCLCRRRERRRRRN
R TRCLE) I

R R R

A

T
— —1 Ly | =

N
— -T- Atterberg [
— - 200 Wash  [J
— 4 o | .
15.0 \\\\\\\\\\EH\\\\\\\\\\: |

R
P R
R
R
R

Cu

R
LA R | I
1 5 . 5 A
R R A |
R

PP =0.5 HT-2 ‘F\\:] MC F\\\

AR RN _Fat CIay with Silt Lenses (CH); moist; <5%
e fine sand; 95% high dry strength and
plasticity, no dilatancy.

16.0
Can/Tare No. HT-1 HT-2
Procedure: ASTM D 2488 WET + TARE 35.67 43.61
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 28.02 32.19
meant for engineering purposes requiring precise classification of soils. TARE 2.48 2.50
% WATER 30.0 38.5

All sample percentages for cobbles and boulders are by volume.

REMARKS:

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




PROJECT AECI NMPP - POND 004 DATE 8/23/17 BORING NO. HA-B16
JOB NO. 41-1-37431-009 SHEET NO. 1 TESTED BY CMB
CLIENT NAME  Haley & Aldrich CHECKED BY CMB
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. U1 DEPTH (ft) 22-24
Sampling Method _ Push
Type of Sample Shelby Tube Inch 3"
Brass 0
DEPTH NAT. W.C. TYPE OF
FT. Strength info.] W.C. TEST CLASSIFICATION
— 21 INCH RECOVERY
226 Sample: @ Fair Poor Disturbed
] PP=0.5 HT-1 o MC |-~ |Medium stiff, mottled gray and brown,
] T [T ean Clay (CL); moist; 10% fine sand;
| | CONSOLIDATION  85% medium dry strength and plasticity,
] 4 | Atterberg jno dilatancy.
- A ~Silt content increasing with depth.
—] € b H sh —
22.5 ] B
23.0) 1 i
| 1 SAVED K
23.5) T [Light brown, Sandy Silt (ML); dry; 35%
] 1 [fine sand; 65% low dry strength,
] non-plastic, rapid dilatancy.
] PP = N/A HT-2 N MC -
24.0] 1 1
Can/Tare No. HT-1 HT-2
Procedure: ASTM D 2488 WET + TARE| 62.09 79.31
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 49.37 66.5
meant for engineering purposes requiring precise classification of soils. TARE 2.54 2.51
% WATER 27.2 20.0

All sample percentages for cobbles and boulders are by volume.

REMARKS: Top 3 inches voidy, possilble fall-in.

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




PROJECT AECI NMPP - POND 004 DATE 8/23/17 BORING NO. HA-B16
JOB NO. 41-1-37431-009 SHEET NO. 1 TESTED BY CMB
CLIENT NAME  Haley & Aldrich CHECKED BY CMB
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. U2 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
— 23 INCH RECOVERY
246 Sample: @ Fair Poor Disturbed
] PP = N/A HT-3 ~>f MC |- ~|Light brown, Silty Sand (SM); dry; 35%
] 1 [non-plastic fines; 65% fine grained,
] | [subangular, sand
] T SAVED T
24.5] 1 |
: : ! Medium stiff, mottled gray and brown,
] 1 consoLpation  [Silt (ML); moist; 10% fine sand; 80%
25.0 low dry strength, non-plastic, rapid
| 1 ] dilatancy.
_ 1 cw B
25.5] T AR I
_ 1 7| Atterberg 1
] n 200 \Wash
_ PP =0.75 HT-4 o MC W
26.0 1 1
Can/Tare No. HT-3 HT-4
Procedure: ASTM D 2488 WET + TARE| 80.08 85.30
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 65.6 68.71
meant for engineering purposes requiring precise classification of soils. TARE 2.53 2.48
% WATER 23.0 25.0

All sample percentages for cobbles and boulders are by volume.

REMARKS:

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




CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST
WITH PORE PRESSURE MEASUREMENT

STRESS - STRAIN
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SHANNON & WILSON INC. CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
2043 WESTPORT CENTER DR. AECI NMPP - POND 004
SAINT LOUIS, MISSOURI 63146 Marston, Missouri
41-1-37431-009 HA-B12/U2/14.3




Mohr's Circle Plots Corresponding to the Peak Principal Stress Ratio
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Sample | Strain (%) c= 350 psf AECI NMPP - POND 004
Sample 1 3.9 b= 15.3 deg Marston, Missouri
Sample 2 3.1 c'= 350 psf Mohr's Circle Plots
Sample 3 3.8 ¢ = 23.3 deg HA-B12 / U2
NOTES: 1. Mohr's circles in this plot are based upon the maximum principal stress difference
observed during loading. August 2017 41-1-37431-009
2. Strength parameters detn_err_mned by Shannon & Wi!sun. Engine_,gr—of-Record should SHANNON & WILSON, INC. Figure 1
evaluate cohesion and friction commensurate with project conditions. Geotechnical and Environmental Consultants




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA
Project AECI NMPP - POND 004
Location Marston, Missouri Client Haley & Aldrich, Inc.
Job No. 41-1-37431-009 Tested by CMB Aug-17
Boring HA-B12 Calculated by |CMB Aug-17
Sample Uz Specimen Number|  Sample 1 |Checked by DP™M 3/2e 77
Depth (ft) 14.3 Undisturbad/Remald | Undisturbed  [File 41-1-37431-009 HA-B12 U2 ASTM D4767
Description Mottled gray and brown, Fat Clay with Silt Lenses (CH). |Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.984 5,926 4,988 Pressure Conditions
Diameter (in) 2.887 2.867 Cell Pressure (psi) 99.3
Volume (in”) 39.172 38.789 Pore Pressure (psi) 90.5
Height/Diameter ratio 2.073 2.067 Effective Confining Pressure (psi) 8.9
Weight (g) 1223.59 1229.45 1229.45 B-value 0.99
Water Content (%) 29.95 30.58 30.58
Bulk Unit Weight (pcf) 119.0 120.7 120.7 Consolidation Phase
Dry Unit Weight (pcf) 91.6 92.5 92.5 Change in Volurne (in*) 0.929
[~ Cross-secuonal Area: (i) 6.546 6.454 Tsg (min) 383
% Saturation - Wet Method 96.29 100.44 100.44
Specific Gravity - Assumed 2.7 27 2.7 Platen Travel Rate (in/min) 0.00066
Void Ratio 0.840 0.822 0.822
Trimmings Entire Sample
Tare ID HT-1 31
Mass wet soil + tare (g) 35.67 1396.01
Mass dry soil + tare (g) 28.02 1107.75
Mass tare (g) 2.48 164.96
*Cross-Sectional Aren delermined using ASTM D4767 Mathed A
Additional Testing
Liguid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 2137.7
Peak P' (psf) 1389.4
Peak Q (psf) 863.0
Strain at Peak (%) 3.9
oy (psh) 526.5
oy (psf) 2252.4
04 (psf) 127/4.8
@ (psf) 3000.7
Picture of Failure
AECI NMPP - POND 004
Marston, Missouri
CU TRIAXIAL TEST RESULTS
HA-B12 | U2 / Sample 1
August 2017 41-1-37431-009
SHANNON & WILSON, INC. Page 1
‘Geotechnical and Environmenial Consulianis




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Additional Testing

*Cross-Suctional Aren datermined using ASTM D4767 Method A

Liquid Limit (ASTM D4318)

Plastic Limit (ASTM D4318)

Particle-Size (ASTM D422)

Specific Gravity (ASTM D854)

Summary of Results

Peak P (psf) 3522.7
Peak P' (psf) 27236
Peak Q (psf) 1346.5
Strain at Peak (%) 3.1
o5 (psf) 13771
oy (psf) 4070.2
o (psh) 2176.2
o (psh) 4869.3

Picture of Failure

Project AECI NMPP - POND 004
Location Marston, Missouri Client Haley & Aldrich, Inc.
Job No. 41-1-37431-009 Tested by CMB Aug-17
Baring HA-B12 Calculated by |CMB Aug-
Sample uz2 Specimen Number Sample 2 Checked by DM g/22717
Depth (ft) 14.8 Undisturbed/Remold | Undisturbed  |File 41-1-37431-009 HA-B12 U2 ASTM D4767
Description Mottled gray and brown, Fat Clay with Silt Lenses (CH). |Procedure ASTM D4767
Remarks
Specimen Data Initial Paost Consol. Post Shear
Height (in) 5.992 5.933 5.033 Pressure Conditions
Diameter (in) 2.867 2.871 Cell Pressure (psi) 110.0
Volume (in”) 38.683 38.302 Pore Pressure (psi) 84.9
Height/Diameter ratio 2.080 2.067 Effective Confining Pressure (psi) 15.1
Weight (g) 1215.43 1226.67 1226.67 B-value 0.98
Water Content (%) 28.44 29.63 29.63
Bulk Unit Weight (pcf) 119.7 122.0 122.0 Consolidation Phase
g Unit Weight (pcf) 93.2 94.1 94.1 Change in Volume (in®) 0.275
TATea™ ("] 6.456 6.474 g0 (Min) 112
% Saturation - Wet Method 95.05 101.26 101.26
Specific Gravity - Assumed 2.7 2.7 2.7 Platen Travel Rate (in/min) 0.00214
Void Ratio 0.808 0.790 0.790
Trimmings Entire Sample
Tare ID 116 8
Mass wet soil + tare (g) 247.92 1320.27
Mass dry soil + tare (q) 211.40 1041.40
Mass tare (g) 82.99 100.17

AECI NMPP - POND 004

Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-B12 /U2 / Sample 2

August 2017

41-1-37431-009

SHANNON & WILSON, INC.

Page 1




SUMMARY OF TEST DATA

CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

Additional Testing

*Cross-Sectional Area determined using ASTM D4767 Malhod A

Liquid Limit (ASTM D4318)

Plastic Limit (ASTM D4318)

Particle-Size (ASTM D422)

Specific Gravity (ASTM D854)

Summary of Results
Peak P (psf) 6430.6
Peak P' (psf) 4215.1
Peak Q (psf) 1970.6
Strain at Peak (%) ;
@5 (psh) 2244 5
o4 (psf) 6185.6
0’5 (psf) 44860.1
o (psf) 8401.2

Picture of Failure

Project AECI NMPP - POND 004
Location Marston, Missouri Client Haley & Aldrich, Inc.
Job No. 41-1-37431-009 Tested by CMB Aug-17
Boring HA-B12 Calculated by [CMB Aug-17
Sample V] Specimen Number Sample 3 Checked by D an /22717
Depth (ft) 15.3 Undisturbed/Remeld Undisturbed  [File 41-1-37431-009 HA-B12 U2 ASTM D4767
Description Mottled gray and brown, Fat Clay with Silt Lenses (CH). |Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.989 5.920 5,028 Pressure Conditions
Diameter (in) 2.882 2.850 Cell Pressure (psi) 120.4
Volume (in“) 39.069 38.619 Pore Pressure (psi) 89.4
Height/Diameter ratio 2.078 2.077 Effective Confining Pressure (psi) 31.0
Weight (g) 1236.39 1131.59 1131.59 B-value 0.97
Water Content (%) 38.46 26.73 26.73
Bulk Unit Weight (pcf) 120.6 111.6 111.6 Consolidation Phase
D% Unit Weigm (peh 87.1 88.1 88.1 Change in Volume (in“) 1.294
e a (i) 6.523 6.381 T (Min) 439
% Saturation - Wet Method 111.07 79.06 79.06 _
Specific Gravity - Assumed 27 2.7 2.7 Platen Travel Rate (in/mln)| 0.00055
Void Ratio 0.935 0.913 0.913
Trimmings Entire Sample
Tare ID HT-2 g
Mass wet soil + tare (g) 43.61 1328.46
Mass dry soil + tare (g) 3219 1069.41
Mass tare (g) 2.50 100.17

AECI NMPP - POND 004
Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-B12 /U2 / Sample 3

August 2017

41-1-37431-009

SHANNON & WILSON, INC.

and

Page 1




16.0

14.0

12.0

10.0

Effective Stresses

Marston, Missouri
HA-B16 / U2/ 25.0 - 25.5

CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST

WITH PORE PRESSURE MEASUREMENT

STRESS - STRAIN
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= == Total Stresses

CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

AECI|I NMPP - Pond 004

SHANNON & WILSON, INC.

2043 WESTPORT CENTER DR.

SAINT LOUIS, MISSOURI 63146

41-1-37431-009




Mohr's Circle Plots Corresponding to the Peak Principal Stress Ratio
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Sample | Strain (%) c= -500 psf AECI NMPP - Pond 004
Stage 1 1.9 = 37 deg Marston, Missouri
Stage 2 1.9 c'= 360 psf Mohr's Circle Plots
Stage 3 4.4 ¢ = 34 deg HA-B16 / U2
NOTES: 1. Mohr's circles in this plot are based upon the maximum principal stress difference
observed during loading. September 2017 41-1-37431-009
2. Strength pararqeters det»_err_nlned by Shannon & leiisoljl. Englnggr-of-Record should SHANNON & WILSON, INC. Figure 1
evaluate cohesion and friction commensurate with project conditions. Geotechnical and Envirenmental Consultants




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA
Project AECI NMPP - Pond 004
Location Marston, Missouri Client Haley & Aldrich
Job No. 41-1-37431-009 Tested by CMB Aug-17
Boring HA-B16 Calculated by  |CMB Sep-17
Sample uz Specimen Number Stage 3 Checked by D PrAn a6/ 7
Depth (ft) 25.0-255 Undisturbed/Remald | Undisturbed  [File 41-1-37431-009 HA-B16 U2 ASTM D4767
Description Mottled gray and brown, Silt (ML). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.760 5767 5.643 Pressure Conditions
Diameter (in) 2.919 2.908 Cell Pressure (psi) 143.0
Volume (ina) 38.532 38.306 Pore Pressure (psi) 91.2
Height/Diameter ratio 1.974 1.983 Effective Confining Pressure (psi) 51.8
Weight (g) 1215.26 1211.56 1211.56 B-value 0.97
Water Content (%) 30.48 30.09 30.09
Bulk Unit Weight (pcf) 120.2 120.5 120.5 Consolidation Phase
Dry Unit Weight (pcf) 92.1 92.6 92.6 Change in Volume (Ins) 0.226
Cross-Sectional Area* (in”) 6.690 6.643 Teo (Min) 0.1
% Saturation - Wet Method 100.10 100.10 100.10
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate {infmin)l 0.01974
Void Ratio 0.816 0.806 0.806
Entire Sample
Tare ID 29
Mass wet soil + tare (g) 1363.74
Mass dry soil + tare (g) 1105.55
Mass tare (g) 165.60
*Cross-Sectional Area delermined using ASTM DA77 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) 17625.4
Peak P' (psf) 17802.7
Peak Q (psf) 10162.6
Strain at Peak (%) 4.4
Oy (psl) 76401
o, (psf) 27965.2
o’y (psh) 7462.8
04 (psf) 27787.9
Picture of Failure

AECI NMPP - Pond 004
Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-B16 /U2 / Stage 3

September 2017 41-1-37431-009

SHANNON & WILSON, INC. Page 1
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Geolesting

Client:
Project Name:

Shannon & Wilson, Inc.
AECI NMPP- Pond 004

EXPRESS

Project Location: Marston, MO
GTX #: 300261
Test Date: 8/7/2017
Tested By: md

Checked By: jdt

Boring ID: TP4-3
Sample ID: Bulk

Depth, ft: 0-10

Visual Description: Moist, black sand

Direct Shear Test of Soils Under Consolidated Drained Conditions

by ASTM D3080

‘ 7 psi e 30 PSi
40 40
| |Cohesion = 2.7 psi
Friction Angle = 36.3° [
@ 30 _ 30
a )
~ o
& [ ( v [ W o
o o /
i 20 S 20
5 d @ /
2 i 3 ,
& 2
n
10 10
e
0 0
0 10 20 30 40 50 0.0 0.1 02 0.3 04 0.5
Normal Stress, psi Horizontal Deformation, in
Test No.: DS-3 DS-4
Initial Diameter, in: 2.5 2.5 7 psi e 30 psi
In!t!al Height, in: 1.0 1.0 0.000 .
Initial Mass, grams: 138.9 138.9 E
Initial Dry Density, pcf: 98.0 96.8 0.010
Initial Moisture Content, %: 10.0 11.4 A -
Initial Bulk Density, pcf: 98.0 96.8 0.020 F //_
Initial Degree of Saturation: 37.6 41.4 £ N1
Initial Void Ratio: 0.72 0.74 < 0.030 f
Final Dry Density, pcf: 99.6 105.0 -(4—3 F
Final Moisture Content, %: 20.0 21.2 g 0.040 -
Final Bulk Density, pcf: 119.4 127.3 E r
Normal Stress, psi: 7.0 30.0 8 0.050 r
Maximum Shear Stress, psi: 7.8 24.7 T 0.060 L
Shear Rate, in/min: 0.002 0.002 E ) :
< 0.070 \
Sample Type: remolded F N—
Estimated Specific Gravity: 2.70 0.080 F
e = o090 |
Plasticity Index: . 0.0 0.1 0.2 0.3 04 0.5
% Passing #200 sieve: --- . . )
Soil Classification: - Horizontal Deformation, in
Group Symbol: ---

Notes:
Moisture content obtained

Material greater than #5 sieve screened out of sample prior to testing

before shear from sample trimmings.

Moisture Content determined by ASTM D2216

Target Compaction: 98 pcf at 10% moisture content (values specified by client).
Values for cohesion and friction angle determined from best-fit straight line to the data for the specific test

conditions. Actual strength parameters may vary and should be determined by an engineer for site-specific

conditions.

---" indicates testing required to determine these values was not requested.




A Client: Shannon & Wilson, Inc.
= Project Name: AECI NMPP- Pond 004
GeOTe St I ng Project Location: Marston, MO

GTX #: 300261

EXPRESS Test Date: 8/7/2017

Tested By: md

Checked By: jdt

Boring ID: TP4-3

Sample ID: Bulk

Depth, ft: 0-10

Visual Description: Moist, black sand

Direct Shear Test of Soils Under Consolidated Drained Conditions
by ASTM D3080

‘ 7 psi e 30 PSi
40 : ‘ 40
| |Cohesion = 2.1 psi
Friction Angle = 38.0° |
Q 30 _ 30
0
~ o
’ , (
(7] n r ,M-/"'
% 20 / g /
L / & 20
2 f i
7y 2 I
n
10 10
L «‘w\
0 0
0 10 20 30 40 50 0.0 0.1 02 03 04 0.5
Normal Stress, psi Horizontal Deformation, in
Test No.: DS-1 DS-2
Initial Diameter, in: 2.5 2.5 7 psi e 30 psi
In!t!al Height, in: 1.0 1.0 0.000
Initial Mass, grams: 148.8 148.8 i
Initial Dry Density, pcf: 105.1 105.1 L
Initial Moisture Content, %: 9.9 9.9 0.020 [
Initial Bulk Density, pcf: 115.5 115.5 r /
Initial Degree of Saturation: 44.3 44.3 £ r
Initial Void Ratio: 0.60 0.60 S 0.040 ~—<
Final Dry Density, pcf: 107.3 117.2 -(4—3 H
Final Moisture Content, %: 20.4 19.7 £ i
Final Bulk Density, pcf: 129.1 140.3 5 0060 |
Normal Stress, psi: 7.0 30.0 8 r
Maximum Shear Stress, psi: 7.6 25.5 % 0.080 |
Shear Rate, in/min: 0.002 0.002 E ! i
o [
> L
Sample Type: remolded 0.100 —
Estimated Specific Gravity: 2.70 \_/
o g 020
Plasticity Index: - 0.0 0.1 0.2 0.3 04 0.5
% Passing #200 sieve: --- . . .
Soil Classification: - Horizontal Deformation, in
Group Symbol: ---
Notes: Material greater than #5 sieve screened out of sample prior to testing

Moisture content obtained before shear from sample trimmings.
Moisture Content determined by ASTM D2216

Target Compaction: 105 pcf at 10% moisture content (values specified by client).
Values for cohesion and friction angle determined from best-fit straight line to the data for the specific test

conditions. Actual strength parameters may vary and should be determined by an engineer for site-specific
conditions.
"---" indicates testing required to determine these values was not requested.




P:\41-1 STL\374008\37431\009 AEC| Pond 00\Lab\41-1-37431-009 HA-B11 U1 D2435 8/2/2017

0.75

VOID RATIO
o
S

0.80

CONSOLIDATION TEST

0.65 pP———— —-;—-, 4
' | ' ||| .
i l i | | | Il
L | n | ]
i | [ [ | | | |
0.60 e — '
0.01 0.1 1 10 100
PRESSURE, tsf
Coefficient of Coefficient of o -
Consolidation, Consolidation,
Load, tsf mm?/second Load, tsf mm?/second
[} s 4 NA 1.0 NA AECI NMPP - Pond 004
0.26 2.1E+00 2.0 NA Marston, Missouri
0.5 1.1E+00 4.0 NA
1.0 1.5E-01 8.0 1.6E-02 VOID RATIO PLOT
2.0 6.8E-02 16.0 1.3E-02 HA-B11
4.0 3.0E-02 U1
2.0 NA July 2017 41-1-37431-009
SHANNON & WILSON, INC.
Geolechnical and Environmental Consultants FIG'
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0.65 HER {11 ] [ | i
0.01 0.1 1 10 100
PRESSURE, tsf
Coefficient of Coefficientof | -
Consolidation, Consalidation,
Load, tsf mm?/second Load, tsf mm?/second
0.11 2.1E+00 1.0 NA AECI NMPP - Pond 004
0.26 6.6E-02 2.0 NA Marston, Missouri
0.5 2.1E+00 4.0 NA
1.0 8.8E-02 8.0 6.8E-03 VOID RATIO PLOT
2.0 2.3E-02 16.0 5.4E-03 HA-B12
4.0 1.2E-02 U1
2.0 NA July 2017 41-1-37431-009
SHANNON & WILSON, INC. FIG.
Geotechnical and Environmental Consultants
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Coefficient of Coefficient of B -
Consolidation, Consolidation,
Load, tsf mm?/second Load, tsf mm?/second
0.125 1.8E-01 1.0 NA AECI NMPP - Pond 004
0.25 2.1E+00 2.0 NA Marston, Missouri
0.5 2.6E+00 4.0 1.9E+00
1.0 2.3E+00 8.0 1.2E+00 VOID RATIO PLOT
2.0 2.3E+00 16.0 1.0E+00 HA-B16
1.0 NA U1
0.5 NA September 2017 41-1-37431-009
SHANNON & WILSON, INC.
Geolechnical and Environmantal Consultanis FiG'
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"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.S.C.S. SOIL LL PL Pl NAT. PASS.
SAMPLE NO. (feet) SYMBOL CLASSIFICATION % % % W.C. % | #200, %
10.0-12.0 CL Mottled gray and brown, Lean Clay with Sand. 42 18 24 19.4 83.9

{ U?—RWP-M ow,

AECI NMPP - Raw Water Pond
Marston, Missouri

PLASTICITY CHART

May 2021

107095-002 / 129342-039

SHANNON & WILSON, INC. FIG

Geotechnical and Environmental Consultants

ATTERBERG - WITH SAMPLE INTERVALS 107095-002 AECI LAB DATA.GPJ SHAN_WIL.GDT 5/27/21



"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.S.C.S. SOIL LL PL Pl NAT. PASS.

SAMPLE NO. (feet) SYMBOL CLASSIFICATION % % % W.C. % | #200, %
@ HA-RWP-020W,| 6.0-8.0 CL Dark brown, Sandy Lean Clay. 35 17 18 19.6 64.2
| HA—RWP-OZOW, 18.0-20.0 ML Gray, Sandy Silt. 21 22 NP 20.8 60.5
A H%—RWP-OB, U1 (30.0 - 32.0 CL Mottled dark gray and brown, Lean Clay. 41 22 19 29.5 99.9
¢ HA-RWP-05, U1 [12.0-14.0 CL Mottled gray and brown, Lean Clay with Sand. 39 22 17 16.7 82.2

AECI NMPP - Raw Water Pond
Marston, Missouri

PLASTICITY CHART

May 2021

107095-002 / 129342-039

SHANNON & WILSON, INC. FIG

Geotechnical and Environmental Consultants

ATTERBERG - WITH SAMPLE INTERVALS 107095-002 AECI LAB DATA.GPJ SHAN_WIL.GDT 5/7/21



"Old

LEGEND

CL: Low plasticity inorganic
clays; sandy and silty
clays

CH: High plasticity inorganic
clays

ML or OL: Inorganic and organic

silts and clayey silts of low
plasticity

MH or OH: Inorganic and organic
silts and clayey silts of

PLASTICITY INDEX - Pl (%)

high plasticity
CL-ML: Silty clays and clayey silts

LIQUID LIMIT - LL (%)

BORING AND DEPTH u.s.Cs. SOIL LL PL PI NAT. PASS.
SAMPLE NO. (feet) SYMBOL CLASSIFICATION % % % | W.C.% | #200, % AECI NMPP - Raw Water Pond
Marston, Missouri
@® GS-1, Bulk 0.0-2.0 CL Dark brown, Lean Clay with Sand. 38 20 18 22.2 73.5
Bl GS-2, Bulk 0.0-2.0 CL Dark brown, Lean Clay with Sand. 37 23 14 22.2 82.0
A GS-3, Bulk 0.0-2.0 CL Dark bl'OWﬂ, Lean Clay with Sand. 35 18 17 201 76.5 PLASTICITY CHART
¢ GS-4, Bulk 0.0-2.0 CL Dark brown, Sandy Lean Clay. 24 16 8 184 62.7
O GS-5, Bulk 0.0-2.0 CL Dark brown, Sandy Lean Clay. 31 19 12 184 61.8
O GS-6, Bulk 00-20| cL Dark brown, Lean Clay. 35 | 20 | 15 22.9 89.4 May 2021 107095-002 / 129342-039
A HA-RWP-010W, |22.0 - 24.0 CL Dark brown, Sandy Lean Clay. 29 20 9 25.3 65.4 SHANNON & WILSON, INC.
u2 Geotechnical and Environmental C(;nsultants FIG-

ATTERBERG - WITH SAMPLE INTERVALS 107095-002 AECI LAB DATA.GPJ SHAN_WIL.GDT 5/7/21



SIEVE ANALYSIS HYDROMETER ANALYSIS
SIZE OF MESH OPENING IN INCHES | NO. OF MESH OPENINGS PER INCH, U.S. STANDARD GRAIN SIZE IN MILLIMETERS
~ e TO N ® < o o o o 38 S © s o ] -8 8 3 8 ] S
= © <+ o N - - B0 = ® = < - N < 5] = ] 2 e < Qe e 2 9 S o S e 1
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2 ¢
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S L
e @)
w x
o L
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ol e o
ol b e b b f e e -
o o o 9 9 o Q o o ® © <+ ® o~ - ®© © < ™ o~ - ©® © + ® o - ©® © + ® o S
g 3 &® 8 ¥ & « = s o & o o 58 8 § 8 8 8
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 % |we%| % | % | % AECI NMPP - Raw Water Pond
Marston, Missouri
@ HA-RWP-03, S-5 8.0-10.0 CL Dark gray, Lean Clay with Sand. 755 204
B HA-RWP-04, S-4 6.0-8.0 CL Mottled gray and brown, Lean Clay with Sand. 78.2( 201
A HA-RWP-060W, 8.0-10.0 CcL Dark brown, Lean Clay. 97.8| 21.8 GRAIN SIZE DISTRIBUTION
L 2 gﬁ-:la?WP-OGOW, 28.0 - 30.0 CL Olive-brown, Lean Clay with Sand. 849( 294
O HA-RWP-08, S-4 6.0-8.0 CL Olive-brown, Lean Clay with Sand. 718 18.6
May 2021 107095-002 / 129342-039
SHANNON & WILSON, INC. FIG
Geotechnical and Environmental Consultants .

GSA- WITH SAMPLE INTERVALS 107095-002 AECI LAB DATA.GPJ SHAN_WIL.GDT 5/27/21



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

N 0
94 ©
- ™

GSA- WITH SAMPLE INTERVALS 107095-002 AECI LAB DATA.GPJ SHAN_WIL.GDT 5/7/21
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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%| % | % | % AECI NMPP - Raw Water Pond
Marston, Missouri
@ GS-1, Bulk 0.0-2.0 CL Dark brown, Lean Clay with Sand. 735 222 38| 20 18
M GS-2, Bulk 0.0-2.0 CL Dark brown, Lean Clay with Sand. 82.0( 222 37| 23 14
A GS-3, Bulk 0.0-2.0 CL Dark brown, Lean Clay with Sand. 76.5| 2041 35 18 17 GRAIN SIZE DISTRIBUTION
& GS-4, Bulk 0.0-2.0 CL Dark brown, Sandy Lean Clay. 62.7| 184 24 16 8
O GS-5, Bulk 0.0-2.0 CL Dark brown, Sandy Lean Clay. 61.8| 184 31 19 12
O GS-6, Bulk 00-20| CL Dark brown, Lean Clay. 894| 229 | 35| 20| 15| May2021 107095-002 / 129342-039
A HA-RWP-010W, U2 [22.0-24.00 cCL Dark brown, Sandy Lean Clay. 65.4| 25.3 29 20 9| SHANNON & WILSON, INC. FIG
Geotechnical and Environmental Consultants .




SIEVE ANALYSIS HYDROMETER ANALYSIS I
SIZE OF MESH OPENING IN INCHES | NO. OF MESH OPENINGS PER INCH, U.S. STANDARD GRAIN SIZE IN MILLIMETERS
o S _zgs g 3 o e ¢ g 8 88 3z s =88 88 8 § l
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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%| % | % | % AECI NMPP - Raw Water Pond
Marston, Missouri
@ HA-RWP-020W, U1 | 6.0-8.0 CL Dark brown, Sandy Lean Clay. 64.2| 19.6 35 17 18
B HA-RWP-020W, U2 | 18.0 - 20.0 ML Gray, Sandy Silt. 60.5 20.8 21 22 NP
A HA-RWP-03, U1 30.0 - 32.0 CL Mottled dark gray and brown, Lean Clay. 999 | 295 41 22 19 GRAIN SIZE DISTRIBUTION
4 HA-RWP-05, U1 12.0 - 14.0 CL Mottled gray and brown, Lean Clay with Sand. 822 16.7 39 22 17
May 2021 107095-002 / 129342-039
SHANNON & WILSON, INC. FIG
Geotechnical and Environmental Consultants .

GSA- WITH SAMPLE INTERVALS 107095-002 AECI LAB DATA.GPJ SHAN_WIL.GDT 5/7/21



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

N
=

o

GSA- WITH SAMPLE INTERVALS 107095-002 AECI LAB DATA.GPJ SHAN_WIL.GDT 5/27/21
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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%| % | % | % AECI NMPP - Raw Water Pond
Marston, Missouri
38.0-40.00 SP Yellow-brown, Poorly Graded Sand. 16| 19.6

@ HA-RWP-020W,
S-12

GRAIN SIZE DISTRIBUTION

May 2021 107095-002 / 129342-039

SHANNON & WILSON, INC. FIG

Geotechnical and Environmental Consultants




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. | L [ PL | Pi
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |we%| % | % | % AECI NMPP - Raw Water Pond
Marston, Missouri
@® HA-RWP-03,8-20 (63.0-65.00 SP Yellow-brown, Poorly Graded Sand. 33| 157

GRAIN SIZE DISTRIBUTION

May 2021 107095-002 / 129342-039

SHANNON & WILSON, INC. FIG

Geotechnical and Environmental Consultants

GSA- WITH SAMPLE INTERVALS 107095-002 AECI LAB DATA.GPJ SHAN_WIL.GDT 5/27/21



SIEVE ANALYSIS

HYDROMETER ANALYSIS

SIZE OF MESH OPENING IN INCHES |

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

GRAIN SIZE IN MILLIMETERS

GSA- WITH SAMPLE INTERVALS 107095-002 AECI LAB DATA.GPJ SHAN_WIL.GDT 5/27/21
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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.C.s. SAMPLE FINES| NAT. LL PL Pl
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |we%| % | % | % AECI NMPP - Raw Water Pond
Marston, Missouri
@® HA-RWP-04, S-15 (43.0-45.0] SP-SM Yellow-brown, Poorly Graded Sand with Silt. 104 | 152

GRAIN SIZE DISTRIBUTION

May 2021

107095-002 / 129342-039

SHANNON & WILSON, INC.

Geotechnical and Environmental Consultants

FIG.




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.C.s. SAMPLE FINES| NAT. LL PL Pl
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |we%| % | % | % AECI NMPP - Raw Water Pond
Marston, Missouri
@® HA-RWP-07, S-4 8.0-10.0 CL Mottled gray and brown, Lean Clay. 946 (| 296

GRAIN SIZE DISTRIBUTION

May 2021 107095-002 / 129342-039

SHANNON & WILSON, INC. FIG

Geotechnical and Environmental Consultants

GSA- WITH SAMPLE INTERVALS 107095-002 AECI LAB DATA.GPJ SHAN_WIL.GDT 5/27/21



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.CsS. SAMPLE FINES NAT. LL PL Pl
SAMPLE NO. (feet) | SYMBOL DESCRIPTION % |we%| % | % | % AECI NMPP - Raw Water Pond
Marston, Missouri
® HA-RWP-07, S-11 33.0-35.0 CL Brown, Lean Clay. 99.9 34.3

GRAIN SIZE DISTRIBUTION

May 2021 107095-002 / 129342-039

SHANNON & WILSON, INC. FIG

Geotechnical and Environmental Consultants

GSA- WITH SAMPLE INTERVALS 107095-002 AECI LAB DATA.GPJ SHAN_WIL.GDT 5/27/21



DRY DENSITY

ASTM D7263
Project AECI NMPP - Raw Water Pond [Client [Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB  [4/27-28/21
Job No. 107095-002 Calculated By / Date CMB 04/29/21
File 107095-002 D7263 Checked By / Date CMB 04/29/21
Sample Boring| HA-RWP-010W HA-RWP-03 HA-RWP-05 HA-RWP-020W
Sample Number U2 U1 U1 U1
Sample Depth 23.3 30.7 13.1 7.0
Height (in) 5.986 5.981 5.992 5.999
Diameter (in) 2.876 2.833 2.877 2.881
Weight (gms) 1210.48 1190.59 1306.08 1322.03
Tare ID 108 113 28 103
Tare weight (gms) 81.07 82.49 159.67 81.42
Wet Weight (gms) 346.30 244.70 482.99 249.15
Dry Weight (gms) 292.81 207.78 436.62 221.67
Moisture % 25.3 29.5 16.7 19.6
Area (in?) 6.50 6.30 6.50 6.52
Volume (in) 38.89 37.70 38.95 39.11
Volume (ft) 0.02 0.02 0.02 0.02
Volume (cm) 637.25 617.82 638.33 640.85
Wet Density (pcf) 118.6 120.3 127.7 128.8
Dry Density (pcf) 94.7 92.9 109.4 107.7
Sample Boring] HA-RWP-020W
Sample Number U2
Sample Depth 18.8
Height (in) 5.997
Diameter (in) 2.856
Weight (gms) 1205.53
Tare ID 94
Tare weight (gms) 83.21
Wet Weight (gms) 255.40 X
Dry Weight (gms) 225.75
Moisture % 20.8
Area squared 6.41
Volume (in) 38.42
Volume (ft) 0.02
Volume (cm) 629.57
Wet Density (pcf) 119.54
Dry Density (pcf) 99.0

Shannon & Wilson, Inc.

2043 Westport Center Drive

St. Louis, MO 63146

Form Date: Pre-2001

Revision Date: 03/11/14



DRY DENSITY

ASTM D7263
Project AECI NMPP - Raw Water Pond [Client [Haley & Aldrich, Inc.
Location Marston, Missouri Tested By / Date CMB 05/25/21
Job No. 107095-002 Calculated By / Date CMB 05/26/21
File 107095-002 D7263 Checked By / Date CMB 05/26/21
Sample Boringl HA-RWP-010W
Sample Number U1
Sample Depth 11.3
Height (in) 6.004
Diameter (in) 2.871
Weight (gms) 1302.05
Tare ID TJ
Tare weight (gms) 83.27
Wet Weight (gms) 201.50
Dry Weight (gms) 182.29
Moisture % 19.4
Area (in%) 6.47 0.00 0.00 0.00
Volume (in) 38.87 0.00 0.00 0.00
Volume (ft) 0.02 0.00 0.00 0.00
Volume (cm) 636.94 0.00 0.00 0.00
Wet Density (pcf) 127.6 #DIV/O! #DIV/0! #DIV/O!
Dry Density (pcf) 106.9 #DIV/O! #DIV/0! #DIV/O!

Sample Boring
Sample Number
Sample Depth
Height (in)
Diameter (in)
Weight (gms)
Tare ID

Tare weight (gms)
Wet Weight (gms)
Dry Weight (gms)
Moisture %

Area squared 0.00
Volume (in) 0.00
Volume (ft) 0.00

Volume (cm) 0.00

Wet Density (pcf) #DIV/0!
Dry Density (pcf) #DIV/0!

Shannon & Wilson, Inc.
2043 Westport Center Drive
St. Louis, MO 63146 Form Date: Pre-2001 Revision Date: 03/11/14
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Project AEC| NMPP - Raw Water Pond
Location Marston, Missouri Client Haley & Aldrich, Inc.
Job No. 107095-002 Tested by CMB May-21
Boring HA-RWP-01 Calculated by  [CMB May-21
Sample Uz Specimen Number Stage 1 Checked by [ 5 28zl
Depth (ft) 23.3 Undisturbed/Remold | Undisturbed  |File 107095-002 HA-RWP-01 U2 ASTM D4767
Description Dark brown, Sandy Silt (ML). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.986 5.967 5.863 Pressure Conditions
Diameter (in) 2.878 2,861 Cell Pressure (psi) 105.7
Volume (in*) 38.887 38.354 Pore Pressure (psi) 89.3
Height/Diameter ratio 2.081 2.086 Effective Confining Fressure (psi) 16.4
Weight (g) 1210.48 1234.28 1234.28 B-value 100.00
Water Content (%) 25.26 27.72 27.72
Bulk Unit Weight (pcf) 118.6 120.9 122.6 Consolidation Phase
Dry Unit Weight (pcf) 84.7 94.7 96.0 Change in Voluma {in%) 0.533
Cross-Sectional Area® (in) 6.496 6.428 Tsp (Min) 0.2
% Saturation - Wet Method 88.33 100.11 100.11
Specific Gravity - Assumed 268 2.68 2.68 Platen Travel Rate (in!mln)| 0.00951
Void Ratio 0.766 0.742 0.742
Trimmings
Tare |ID 108
Mass wet soil + tare (g) 346.30
Mass dry soil + tare (g) 292.81
Mass tare (g 81.07
*Cross-Sectonal Area determined uslng ASTM DATET Mathod A
Additional Testing
Liguid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peal P (psf) 4056.3
Peak P' (psf) 30143
Peak Q (psh 1689.9
Strain at Peak (%) 1.7
95 (pst) 13245
o (psh 4704.2
o (psh) 23665
o'y (psh) 5746.2

Picture of Failure

See Stage 3

AECI NMPP - Raw Water Pond
Marstan, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-01 /U2 / Stage 1

May 2021 107085-002

SHANNON & WILSON, INC. 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 Slrain (%) (psf) Pressure (psf) | Stress (psf) Stress (psf) | Stress Ralio P P' Q

0.00 0.0 0.0 2366.5 2366.5 1.00 2366.5 2366.5 0.0
0.03 96.2 -5.8 2468.5 23723 1.04 24146 24204 48.1
0.05 2130 48.3 2531.2 23182 1.08 2473.0 24247 106.5
0.a7 3124 90.1 2588.8 22764 1.14 25227 24326 156.2
0.09 4076 1339 2640.2 22326 1.18 2570.3 2436.4 203.8
0.10 550.6 197.1 2720.0 2169.4 1.25 2641.8 24447 275.3
0.12 744.8 2912 2820.1 2075.3 1.36 2738.9 24477 3724
0.14 9256 387.2 2904.9 19793 1.47 28293 24421 462.8
0.17 1073.7 477.3 2962.8 1889.2 1.57 2903.3 2426.0 536.8
0.20 1202.2 557.8 30109 1808.7 1.66 29676 2408.8 6501.1
0.21 1309.7 530.4 3045.8 1736.1 1.75 3021.3 23909 654.8
0.24 1404.0 693.2 3077.3 1673.3 1.84 3068.5 23753 702.0
0.27 1486.7 749.9 3103.3 1616.6 1.02 3109.9 2360.0 7434
0.29 1554.3 797.8 312209 1568.7 1.99 3143.6 2345.8 7771
032 1618.7 841.9 31433 1524.6 2.06 3175.9 23340 809.4
0.34 1677.5 881.5 31624 1485.0 2149 3205.2 2323.7 B38.7
0.37 1729.8 916.8 3179.5 1449.7 2.19 3231.4 2314.8 864.9
0.40 1781.2 947.8 31998 1418.7 2.26 3257.1 2309.3 890.8
0.42 1826.4 a74.1 32188 1392.4 23 3279.7 2305.6 913.2
0.44 1864.0 997.5 3233.0 1369.0 2.36 3298.5 2301.0 932.0
0.47 1901.7 1018.3 32499 1348.2 2.41 33173 2299.0 950.8
0.49 1942.0 1036.6 3az272.0 1329.9 2.46 3337.5 2300.9 971.0
0.51 1980.4 1054.2 3292.7 1312.3 2.51 3356.7 23025 990.2
0.54 2014,8 1069.6 3311.7 1296.9 255 3373.9 2304.3 1007.4
0.57 2050.0 1083.0 33335 1283.5 2.60 3391.5 2308.5 1025.0
0.60 2079.6 1094.8 33513 1271.7 264 3406.3 2311.5 1039.8
0.62 2112.8 1105.0 33743 1281.5 2.67 34229 2317.9 1056.4
0.64 2145.4 1114.6 3397.2 1251.9 2.71 3439.2 2324.6 1072.7
0.67 2176.7 1122.3 34208 1244.2 275 3454.9 2332.6 1088.4
0.69 2211.5 1129.0 24450 1237.5 279 3472.2 23433 1105.8
0.79 2321.7 1148.4 3545.8 1218.1 29 3530.4 23820 1163.9
0.88 2444 .4 1167.6 3653.3 1208.9 3.02 3588.7 2431.1 1222.2
1.00 2556.8 1158.9 3764.4 1207.6 3.12 3644.9 2486.0 1278.4
1.09 2664.5 1154 3 3876 6 1212.2 3.20 3698.7 2544.4 1332.2
1.18 2780.3 1146.1 4000.7 1220.4 3.28 3756.7 26108 1390.2
1.28 2890.6 1134.2 4122.9 12323 3.35 3811.8 2677.6 1445.3
1.38 3007.4 1117.0 4256.9 12495 3.4 3870.2 2753.2 1503.7
1.48 3111.5 1100.1 4377.9 1266.4 3.46 39222 28221 1555.7
1.58 3220.5 1082.0 4505.0 1284.5 3.51 3976.7 2894 .8 1610.2
1.68 33256 1058.3 46327 1307.2 3.54 4029.3 2970.0 1662.8
1.74 3379.7 1042.0 4704.2 13245 385 4056.3 3014.3 1689.9

AEC| NMPP - Raw Water Pond
Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-01 / U2 / Stage 1

May 2021

107095-002

SHANNON & WILS

and £

ON, INC.

Page 2




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Project AECI NMPP - Raw Water Pond
Location Marston, Missouri Client Haley & Aldrich, Inc.
Job No, 107095-002 Tested by CMB May-21
Boring HA-RWP-01 Calculated by  |CMB May-21
Sample uz Specimen Number Stage 2 Checked by De A 3/ 28 ez
Depth (ft) 233 Undisturbed/iRemold | Undisturbed  |File 167085-002 HARWF-01 UZ ASTM D4767
Description Dark brown, Sandy Silt (ML). Procedure ASTM D4A767
Remarks
Specimen Data Initial Past Consaol. Post Shear
Height (in) 5.863 5.859 5736 Pressure Conditions
Diameter (in) 2.886 2,880 Cell Pressure (psi) 116.6
Volume (in’) 38.354 38.177 Pore Pressure (psi) 90.1
Height/Diameter ratio 2.031 2.034 Effective Confining Pressure (psi) 26.4
Weight (g) 1234.28 1231.38 1231.38 B-value 100.00
Water Content (%) 27.72 27.42 2742
Bulk Unit Weight (pcf) 122.6 122.9 122.9 Consolidation Phase
Dry Unit Weight (pcf) 96.0 96.4 96.4 Change in Volume (in") 0177
Cross-Sectional Area® (in°) 6.542 6.516 Tsg (min) 0.1
% Saturation - Wet Method 100.11 100.11 100.11
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in/min) 0.00971
Void Ratio 0.742 0.734 0.734
Tare ID
Mass wet soil + tare (g)
Mass dry soil + tare (g)
Mass tare (g)
*Cross-Seclional Area detarnined using ASTM D4767 Mothad A
Additional Testing
Ligquid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 7189.4
Peak P' (psf) 60242
Peak Q (psf) 3381.8
Strain at Peak (%) 1.7
O (psf) 26424
oy (psh) 9406.1
03 (psh) 3807 .6
o, (pst) 10571.2

Picture of Failure

See Stage 3

AEC| NMPP - Raw Water Pond

Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-01 / U2 / Stage 2

May 2021

107085-002

SHANNON & WILSON, INC,

Geatechnical and Fnviranmienlal Cansullants

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 3807.6 3807.6 1.00 3807.6 3807.6 0.0

0.02 143.3 1.0 3949.8 3806.5 1.04 3879.2 3gve.z 716

0.04 3201 56.4 4071.2 37511 1.09 3967.6 3g11.2 160.0
0.06 550.0 131.3 42262 3676.2 1.15 40825 3851.2 275.0
0.09 899.1 242.7 4463.9 3564.9 1.25 4257.1 4014.4 449.5
011 1283.9 3537 4737.8 3453.9 1.37 4449 5 4095.8 641.9
0.14 1650.4 458.9 4999.1 3348.7 1.49 46328 4173.9 825.2
0.16 1995.5 558.6 52446 3249.0 1.61 4805.3 42468 9497.8
0.19 2272.8 645.9 5434.5 3161.7 1.72 4944.0 4288.1 1136.4
0.21 25228 729.1 5601.3 3078.5 1.82 5069.0 43399 1261.4
0.23 27423 BOS.7 5744.2 3001.9 1.91 5178.7 4373.1 1371.2
0.26 2944.6 B74.1 5878.0 2933.4 2.00 5279.9 4405.7 14723
0.29 3135.2 934.9 6007.8 28726 2.09 5375.1 4440.2 1567.6
0.32 33104 0884 6129.5 2819.2 217 5462.7 4474.4 1655.2
0.35 3477.3 1037.0 6247.9 27706 2.26 5546.2 4508.2 1738.86
0.37 3630.5 1079.4 6358.7 27282 233 5622.8 4543.4 18153
0.40 37707 1116.6 6461.7 2691.0 240 5692.9 4576.3 1885.4
0.41 3905.3 1147.8 6565.0 2659.8 247 5760.2 4612.4 1952.6
0.44 4032.6 1175.0 6665.1 2632.5 253 5823.8 4648.8 2016.3
0.47 41517 1195.8 6759.5 2607.8 2.59 5883.4 4683 6 2075.8
0.49 4262.3 1220.9 6849.0 2586.7 2.85 5938.7 4717.8 21311
0.52 4366.7 1241.0 6933.3 2556.6 2.70 5990.9 4749.9 2183.4
0.54 4465.6 1255.5 70177 2562.1 2.75 6040.4 4784.9 22328
0.57 4559.3 1269.7 70971 2537.9 2.80 6087.2 4817.5 22796
0.60 4645.7 1283.2 7170.0 2524.3 2.84 6130.4 4847.2 2322.8
0.62 4734.3 1282.9 7248.9 25146 2,88 6174.7 4881.8 23671
0.65 4815.9 1304.5 7319.0 25031 2,92 6215.5 4911.0 2407.9
0.67 48889 1311.8 73847 2495.8 296 6252.0 4940.2 2444.4
0.70 4963 4 1317.9 74531 2489.7 299 6289.3 4971.4 2481.7
0.72 5033.7 1323.8 7517.5 2483.7 3.03 6324.4 5000.6 2516.9
0.75 5100.3 1328.9 7579.0 2478.7 3.08 6357.7 5028.9 2550.2
0.78 5162.0 1331.3 7638.2 2476.3 3.08 6388.5 5057.2 2581.0
0.80 5222.0 13339 76957 24737 31 £418.6 5084.7 2611.0
083 52803 1335.4 7752.5 24721 3.14 6447.7 5112.3 2640.2
0.86 53396 13371 7810.0 2470.5 2.16 6477.4 5140.3 2669.8
0.88 5384.0 13364 7865.2 2471.2 318 6504.6 5168.2 2697.0
0.91 5447.9 13368 79189 24709 3.20 6531.5 51949 2724.0
0.93 5505.9 1335.7 7a77.8 2471.9 3.23 6560.5 52249 2753.0
0.98 55571 1335.1 8029.7 2472.5 3.25 6586.1 6251.1 2778.6
0.99 5604.9 1332.0 8080.4 2475.5 3.26 6610.0 5278.0 2802.4
1.01 5654.8 1330.1 8132.2 24774 3.28 6635.0 5304.8 2827.4
1.11 5837.1 1316.4 8328.2 24911 3.34 6726.1 5409.7 2918.5
1.21 6004.8 12991 85134 2508.5 3.39 6810.0 5510.9 30024
1.32 6171.9 12756 8703.8 25320 3.44 6893.5 5617.9 30859
1.43 63233 1251.4 8879.5 2556.2 347 6969.2 5717.8 3161.7
1.52 6469.6 1223.9 9053.3 2583.7 3.50 7042.3 5818.5 3234.8
1.63 6617.3 1196.5 9228.4 2611.1 3.53 7116.2 5919.7 3308.6
1.72 67637 1165.2 9406.1 2642 4 3.56 7189.4 6024,2 3381.8
1.83 6901.8 11324 9576.9 2675.1 3.58 7258.4 6126.0 3450.9
1.93 7044.4 1100.4 97518 2707.2 3.60 7329.8 5229.4 35222
2.04 7184.7 1065.1 9937.2 2742.5 362 7404.9 6339.8 3597 .4

AECI NMPP - Raw Water Pond

Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-01/ U2/ Stage 2

May 2021

107095-002

SHANNON & WILSON, INC.

Page 2




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA
Effective Major | Effective Miner|  Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) {psh Pressure (psf) | Stress (psf) Stress (psf) Stress Ratio | P’ Q
210 7264.4 1035.2 10036.8 2772.4 3.62 7439.8 6404 6 3632.2

AECI NMPP - Raw Water Pond

Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-01 /U2 / Stage 2

May 2021

107095-002

SHANNON & WILSON, INC.

Page 3




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Picture of Failure

Project AECI NMPP - Raw Water Pond
Location Marston, Missouri Client Haley & Aldrich, Ine.
Job No. 107095-002 Tested by CMB May-21
Boring HA-RWP-01 Calculated by  |CMB May-21
Sample uz Specimen Number Stage 3 Checked by DfA /28l
Depth (ft) 23.3 Undisturbed/Remold | Undisturbed  |File 107095-002 HA-RWP-01 U2 ASTM DA767
Description Dark brown, Sandy Silt (ML). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5736 5770 4,906 Pressure Conditions
Diameter (in) 2.911 2.893 Cell Pressure (psi) 141.3
Volume {lnsJ 38,177 37.914 Pore Pressure (psi) 89.6
Height/Diameter ratio 1.970 1.995 Effective Confining Pressure (psi) 51.7
Weight (g) 1231.38 1227.08 1227.08 B-value 100.00
Water Content (%) 27.42 26.98 26.98
Bulk Unit Weight (pcf) 122.9 1233 123.3 Consolidation Phase
Dry Unit Weight (pcf) 896.4 97.1 97.1 Change in Volume (in”) 0.262
Cross-Sectional Area* (in“) 6.656 6.571 Tsq (min) 0.2
% Saturation - Wet Method 100.11 100.11 100.11 .
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in/min) 0.00986
\oid Ratio 0.734 0.722 0.722
Entire Sample
Tare ID 25
Mass wet soil + tare (g) 1349.86
Mass dry soil + tare (g) 1106.36
Mass tare (g) 161.37
*Crose-Suctionnl Area datermingd ualng ASTM DA767 Mathod A
Additional Testing
Liquid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM DE54)
Summary of Results
Peak P (psf) 13598.4
Peak P' (psf) 10892.7
Peak Q (psf) 6148.8
Strain at Peak (%) 1.7
O (psf) 4744.0
A GE) 1/041.5
0y (pst) 7449.6
Oy (psi) 19747.2

AECI NMPP - Raw Water Pond

Marston, Missouri

cuT

May 2021

RIAXIAL TEST RESULTS

HA-RWP-01 / U2 / Stage 3

107085-002

and

SHANNON & WILSON, INC.

Page 1




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMNMARY OF TEST DATA
Effective Major | Effective Minor Effective Stress Path Parameters (psf)
Deviator Stress| Excess Fore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) | Stress (psf) | Stress (psf) | Stress Ratio P P! Q

0.00 0.0 0.0 74496 7449.6 1.00 7449.6 7449.6 0.0
0.02 2564 87.5 7618.6 73621 1.03 7577.9 7490.3 128.2
0.05 579.8 193.7 7835.7 7255.9 1.08 7739.5 7545.8 289.9
0.07 1038.1 349.5 81383 7100.2 1.15 7968.7 7619.2 519.1
0.09 1528.9 514.1 8464 5 69355 1.22 8214.1 7700.0 764.5
0.11 2030.7 674.4 8805.9 8775.2 1.30 8465.0 7790.5 1015.3
0.14 2529.5 8327 9146.4 6616.9 1.38 8714.4 7881.7 1264.7
017 3006.0 989.1 9466.6 6460.5 1.47 8952,7 7963.6 1503.0
0.19 3444.2 1145.5 9748.3 6304.1 1.55 9171.7 8026.2 17224
0.21 3863.9 1296.5 10017.1 6153.2 1.63 93816 B0OB5.1 1932.0
0.23 4263.9 1440.4 10273.1 6009.2 1.71 9581.6 8141.2 2132.0
0.26 4640.9 1674.0 10516.8 5875.6 1.79 97701 8196.1 2320.5
0.29 5007.9 1698.6 10759.0 57511 1.87 9953.6 8255.0 2504.0
0.31 5349.9 1811.7 10987.8 5637.9 1.95 10124.6 8312.9 2675.0
0.34 5674.7 1913.6 11210.7 5536.0 2.03 10287.0 8373.3 28373
0.36 5994.6 2008.4 11435.8 5441.3 210 10446.9 84386 2997.3
0.38 6288.3 20951 11642.9 5354.6 217 10593.8 8498.7 3144.2
0.41 6576.5 2171.9 11854.3 5277.7 2.25 10737.9 8566.0 3288.3
0.44 68559 22439 12061.6 5205.7 2.32 10877.6 8633.7 3428.0
0.46 7117.0 2307.8 12258.9 51419 2.38 11008.2 8700.4 3558.5
0.49 7366.0 2364.3 12451.3 5085.3 2.45 11132.6 8768.3 3683.0
0.51 7603.1 2414.9 12637.8 5034.7 2.51 11251.2 8836.3 3801.6
0.54 78273 2460.9 12816.1 4988.7 2,57 11363.3 8902.4 3913.7
0.57 8046.1 2502.2 12993.6 4947 5 2.63 11472.7 8970.5 4023.1
0.60 82591 2540.6 13168.2 4909.0 2.68 11579.2 9038.8 4129.6
0.63 8456.4 25729 13333.1 4876.7 273 11677.8 9104.9 42282
0.65 8643.5 2604.2 13488.9 48454 2.78 11771.4 9167.2 4321.8
0.68 88206 2631.3 13638.9 4818.4 2.83 118569.9 9228.7 4410.3
0.70 8993.0 26565.6 137871 4794.1 2.88 11946.1 9290.6 4496.5
0.73 9155.5 2677.6 13927 5 47721 2,92 12027.4 9349.8 45777
0.75 9313.2 2696 .4 14066.5 4753.3 2.96 12106.3 9409.9 4656.6
0.78 9460.4 27137 14186.3 4735.9 3.00 12179.8 9466.1 4730.2
0.80 9601.7 2729.7 14321.7 4720.0 3.03 12250.5 9520.8 4800.9
0,83 9738.3 27435 14444 5 4706.2 3.07 12318.8 9575.3 4869.2
0.86 9865.4 275549 14559.2 4693.8 3.10 12382.4 9626.5 4932.7
0.88 9990.3 2764.8 14675.2 46849 3.13 12444.8 9680.0 4995.2
0.91 10105.0 2774.6 14780.0 4675.0 3.18 125021 9727.6 5052.5
0.94 102151 27825 14882.2 4667.1 3.19 12557.2 a774.7 5107.6
0.96 10320.8 2789.7 14980.7 4659.9 321 126101 9820.3 5160.4
0,99 10417.2 2796.2 15070.6 4653.4 3.24 12658.2 9862.0 5208.6
1.02 10513.4 2799.8 16163.2 4649.8 3.26 127063 9906.5 5256.7
112 10856.9 2810.3 15496.2 4639.3 3.34 12878.1 10067.8 5428.4
1.22 11152.2 2809.9 16792.0 4639.7 3.40 12025.8 10215.9 5576.1
1.32 114207 2800.7 16069.6 4648.9 3.46 13160.0 10359.3 5710.4
1.42 11667.9 2782.3 16335.3 46674 3.50 13283.6 10501.3 5833.9
1.52 11897.6 2760.5 16586.8 4689.2 3.54 13398.4 10638.0 5948.8
1.64 12102.5 2734.3 16817.8 4715.3 3.57 13500.9 10766.6 6051.3
1.74 12297.5 2705.7 17041.5 47440 3.59 13598 .4 10892.7 5148.8
1.83 12501.3 2671.2 17279.7 4778.4 3.62 13700.3 11029.0 6250.6
1.94 12695.8 2636.2 17509.3 4813.5 3.64 13797.6 11161.4 6347.9
2.04 12886.1 2598.9 17736.9 4850.7 3.66 13892.7 11293.8 6443.1
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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 (%) (psh Pressure (psf) | Stress (psf) Stress (psf) | Stress Ratio P P Q
2.15 13075.4 2559.5 17965.5 4890.1 367 13987.3 11427.8 6537.7
2.26 132638 2514.2 18199.3 4935.4 3.69 14081.6 11567.3 66319
2.37 134381 24759 18411.8 4973.7 370 14168.7 11692.7 6719.0
247 136186 24343 18634.0 5015.4 372 14259.0 118247 6809.3
258 13791.5 23911 188501 5058.6 3.73 14345.4 11954.3 68958
2.68 13857.8 23496 190567.9 5100.0 3.74 14428.6 12079.0 6978.9
278 14126.0 23034 19272.3 5146.3 3.74 14512.6 12209.3 7063.0
2.89 14295.0 22601 19484.6 5189.6 3.76 14597 .1 123371 7147.5
299 14472.0 22151 19706.5 5234 6 3.76 14685.6 12470.5 7236.0
3.09 14642.0 2168.7 19821.9 5279.9 77 14770.6 12600.9 7321.0
3.20 14805.4 21243 20130.7 53253 3.78 14852.4 12728.0 7402.7
3.30 149806 2075.4 20354.9 5374.2 3.79 14940.0 12864.6 74903
3.41 15152.8 2028.6 20573.9 5421.0 3.80 15026.1 12997.5 7576.5
3.51 15320.8 1979.6 20790.8 5470.1 3.80 15110.0 13130.5 7660.4
3.62 15494 4 1929.8 21014.2 5519.8 3.81 15196.8 13267.0 rar.z
372 15655.4 1881.3 21223.8 5568.4 3.81 15277.4 13396.1 7827.7
3.83 15832.0 1832.0 214496 5617.6 3.82 15365.6 13533.6 7916.0
393 160007 1781.3 21669.0 5668.3 3.82 15450.0 13668.7 8000.3
4.04 16162.1 173286 21878.2 57171 3.83 155307 137981 8081.1
4.15 16318.6 1685.6 22082.8 5764.0 3.83 15609.0 13923.3 8159.3
4.24 164754 1636.3 222888 5813.4 3.83 15687.3 140511 8237.7
4,34 16638.3 1585.9 22502.0 5863.7 3.84 15768.8 14182.9 83191
4.45 18796.0 1538.7 22709.0 5912.9 3.84 15847.7 14311.0 8398.0
4.55 16960.2 14B5.7 228241 5963.9 3.84 15929.7 14444.0 8480.1
4.66 17119.3 14350 231340 6014.7 3.85 16009.3 14574.3 B559.6
475 17269.4 1387.8 23331.2 6061.8 3.85 16084.3 14896.5 8634.7
4.86 17432.2 1336.9 235449 6112.7 385 16165.7 14828.8 B716.1
4.95 17603.0 1287 8 23764.8 6161.9 3.86 16251.1 14963.4 8801.5
5.06 17760.8 1236.7 23973.7 6212.9 3.86 16330.0 150933 8880.4
5.17 17909.9 1184.6 24175.0 6265.1 3.86 16404.6 15220.0 8955.0
542 18298.5 1051.9 24696.3 6397.8 3.86 16598.9 15547.0 9149.3
5.68 18673.9 9258 25197.9 6524.0 3.86 16786.6 15861.0 9337.0
5,94 19024.0 B07.2 25666.5 6642.5 3.86 16961.7 16154.5 9512.0
6.19 19399.0 681.1 26167.5 6768.6 3.87 171491 16468.1 9699.5
6.44 19745.2 550.8 26644.0 6898.8 3.86 17322.2 16771.4 9872.6
6.70 20083.3 4208 271121 7028.9 3.86 17491.3 17070.5 10041.6
6.97 204021 2888 27562.9 7160.8 3.85 17650.7 17361.9 10201,0
7.22 20716.7 157.2 28009.1 7292.4 3.84 17808.0 17650,8 10358,3
7.49 20965.2 31.8 28383.0 7417.8 3.83 17932.2 179004 10482.6
7.73 212171 -90.3 28757.0 7540.0 3.81 18058.2 181485 10608.5
7.98 21454 .4 -206.4 29110.5 7656.0 3.80 18176.9 18383.2 10727.2
8.25 21694.4 -3221 29466.1 7771.8 3.78 18296.8 18819.0 10847.2
8.50 21915.2 -437.1 29801.9 7886.7 3.78 184072 18844.3 10957 .6
876 221528 -551.5 30154.0 8001.2 377 18526.1 19077.6 11076.4
9.01 2237286 -654.3 304765 8103.9 3.76 18635.9 192902 11186.3
9.28 22577.3 -758.3 307853 8207.9 375 18738.3 19496.6 11288.7
9.52 22802.9 -865.1 INNMET §314.8 374 18851.1 19716.2 11401.4
9.79 23004.4 -965.2 314193 8414.9 373 18951.8 199171 115022
10,05 23226.8 -1068.0 31744.4 8517.6 373 19063.0 20131.0 116134
10,32 23414.4 -1163.5 320275 8613.1 372 19156.8 20320.3 11707 2
10.57 235972 -1258.3 32306.2 8709.0 371 192482 20507.6 117986
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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 (psh Stress (psf) Stress Ratio P B Q
10.83 237936 -1351.4 32594.6 8801.0 3o 19346.4 20697.8 11896.8
11.09 23977.4 -1445.1 328722 8894.8 3.70 19438.4 20883.5 11988.7
11.35 241408 -1528.6 33120.0 8979.2 3.69 19520.0 21049.6 12070.4
11.62 242901 -1612.4 333521 9p62.0 3.68 19594.7 21207.0 12145.0
11.87 24442 9 -1692.5 335851 91421 367 196711 21363 6 12221.5
1213 24593 .4 -1773.3 338163 9222.9 3.67 19746.3 21519.6 12296.7
12.38 247321 -1854.2 34036.0 9303.9 3.66 19815.7 21669.9 12366.1
12.64 248551 -18927.2 34231.9 9376.8 2.65 19877.2 21804.4 124275
12,90 249726 -1996.3 34418.6 9445.9 3.64 19836.0 21932.2 12486.3
13.18 25079.7 -2065.3 34584.6 9515.0 3.64 19989.5 22054.8 12539.8
13.41 25186.5 -2129.9 34766.0 9579.5 3.63 20042.9 221727 12593.2
13.67 25270.9 -2188.6 349091 9638.2 3.62 200851 22273.7 12635.4
13.93 25363.7 -2249.2 35062.5 9698.8 362 201315 22380.7 12681.8
14.18 25473.9 -2302.3 352259 9752.0 361 20186.6 22488.9 12737.0
14,45 25551.1 -2355.5 35356.2 9805.2 3.61 20225.2 22580.7 12775.5
1469 256031 -2403.6 35456.3 9853.2 360 20251.2 22654.8 12801.5
14.96 25663.2 -2446.0 35558.9 9895.7 a.59 20281.3 227273 128318

AECI NMPP - Raw Water Fond

Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-01 / U2 / Stage 3
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Volume Change (mL)
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Volume Change (mL)
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Mohr's Circle Plots Corresponding to the Peak Principal Stress Ratio
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA

Picture of Failure

See Stage 3

Project AECI| NMPP - Raw Water Pond
Location Marston, Missouri Client Haley & Aldrich, Inc.
Job No 107095-002 Tested by CMB May-21
Boring HA-RWP-03 Calculated by  |CMB May-21
Sample u1 Specimen Numbar Stage 1 Checked by LY JS 2§27
Depth (ft) 30.7 Undisturbed/Remold |  Undisturbed  |File 107085-002 HA-RWP-03 L1 ASTM D4767
Dascription Mottled dark gray and brown, Lean Clay (CL). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.981 5,926 56813 Pressure Conditions
Diameter (in) 2.833 2797 Cell Pressure (psi) 111.8
Volume (in) 37.701 36.415 Pare Pressure (psi) 89.3
Height/Diameter ratio 2111 2.119 Effective Confining Pressure (psi) 22.4
Weight (g) 1190.59 1173.20 1173.20 B-value 98.00
Water Content (%) 29.47 27.58 27,58
Bulk Unit Weight (pcf) 120.2 118.5 122.7 Consolidation Phase
Dry Unit Weight (pcf) 52.9 92.9 96.2 Change in Volume (in*) 1.286
Cross-Seclional Area® {(in®) 6.304 6.145 Tao (Min) 33.0
% Saturation - Wet Method 98.76 100.11 100.11
Specific Gravity - Assurmed 2.68 2.68 2.68 Platen Travel Rate {1nim!n)] 0.00068
Vold Ratio 0.800 0.738 0.738
Trimmings
Tare ID 113
Mass wet soil + tare (g) 244.70
Mass dry soil + tare (g) 207.78
Mass tare (a) 82.49
*Crons-Soectional Area delormined using ASTM DATET 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) 4794.7
Peak P' (psf) 30701
Peak Q (psf) 1567.8
Strain at Peak (%) 1.9
oy (pst) 1502.3
oy (psh) 4638.0
O3 (pST) 322689
oy (psh) 6362.6

AECI NMPP - Raw Water Pond

Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-03 / U1 [ Stage 1
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

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

0.00 0.0 0.0 32268 3226.9 1.00 3226.9 32269 0.0
0.02 311.3 2332 3305.0 2993.7 1.10 3382.5 31494 185.7
0.05 575.8 369.2 34335 2857.7 1.20 3514.8 31456 287.9
0.07 791.5 470.5 3547.9 2756.4 1.28 36226 31522 395.8
0.10 980.8 560.0 3647.7 2666.9 1.37 ari7.3 3157.3 490.4
0.11 1129.4 632.1 37242 2594.8 1.44 37916 3158.5 564.7
0.14 1243.9 B93.4 37774 2533.5 1.49 3848.8 31554 621.9
D16 1338.5 748.1 3817.3 2478.8 1.54 3896.1 3148.0 669.2
0.18 14187 803.9 38418 24229 1.59 3936.2 31323 709.3
0.21 1487.3 B54.3 3859.9 23726 1.63 3970.5 3116.3 7436
0.23 1547.3 891.6 38682.6 2335.3 1.66 4000.5 3108.9 773.6
0.26 1611.2 930.5 3507.6 2296.4 1.70 40325 3102.0 805.6
0.28 1669.2 964.0 39320 2262.9 1.74 4061.5 3097.5 834.86
0.30 17281 1004.2 3950.8 22228 1.78 4080.9 30886.7 864.1
0233 1780.5 1039.4 3968.0 2187.5 1.81 41171 3077.8 890.3
0.35 1822.4 1072.7 3976.6 2154.2 1.85 41381 3065.4 911.2
0.36 1870.5 1099.9 3997 4 21269 1.88 4162.1 3062.2 935.2
0.39 1907.4 1128.9 4005.4 2098.0 1.91 4180.6 3061.7 9537
0.42 1949.5 11565.2 4021.2 2071.6 1.94 4201.6 3046.4 974.8
0.45 1984.4 1178.6 4032 6 2048.2 1.97 4219.1 3040.4 992.2
0.46 2025.0 1202.7 4049.2 2024.2 2.00 4239.4 3036.7 1012.5
0.50 2054.9 1228.6 4053.2 1998.3 2.03 42543 3025.8 1027.5
0.52 2093.1 1248.4 4071.5 1978.5 2,06 4273.4 3025.0 1046.5
0.54 2124.8 1268.0 4083.7 1958.8 208 4289.3 3021.2 1062.4
0.57 2163.3 1288.0 4102.2 1938.9 2.12 4308.5 30208 1081.6
0.59 21859 1309.7 41031 1917.2 2.14 4319.8 3010.1 1093.0
0.61 2209.5 1317.2 4119.2 1909.7 2.16 4331.6 3014.4 1104.8
0.64 2249.4 1341.0 4135.2 1885.9 219 4351.6 30106 1124.7
0.66 2279.3 1357.6 4148.6 1869.3 2.22 4366.5 3009.0 1139.7
0.69 2309.7 1373.4 4163.2 1853.5 2.25 4381.7 3008.4 1164.9
0.71 2336.6 1391.0 41725 1835.9 227 43952 3004.2 1168.3
0.73 2359.4 1402.9 41834 1824.0 2.29 4406.6 3003.7 1179.7
0.76 2381.8 1416.0 4192.7 18109 232 4417.8 3001.8 1190.9
0.78 2412.7 1430.5 42080 17596.3 2.34 4433.2 3002.7 1206.3
0.81 24327 1442.8 4216.8 1784.1 2.36 4443.2 3000.4 1216.4
0.82 2452.5 1455.5 4224.0 1771.4 2.38 4453.1 2997.7 1226.3
0.85 2478.0 1466.7 4238.2 1760.2 241 4465.9 2999.2 1239.0
0.87 24987 1476.3 4249.2 1750.5 243 4476.2 2999.9 1249.3
0.89 2528.1 1490.5 4264.5 1736.4 2.46 4490.9 3000.4 1264.1
0.91 2534.1 1496.9 4268.1 17300 247 4496.4 2999.6 1269.6
0.94 2561.5 1507.6 4280.8 1719.3 249 4507.6 3000.0 1280.8
0.97 2586.6 15236 4288.8 1703.2 2.52 4520.2 2996.5 1293.3
1.07 2660.0 15553 43315 1671.6 2.59 4556.9 3001.6 1330.0
1.16 2727.6 1586.0 4368.5 1640.8 2.66 4590.7 3004.7 1363.8
1.25 2800.1 1612.6 4414.4 1614.3 273 4626.9 30144 1400.1
1.35 2858.4 1637.6 4447.7 1589.3 2.80 4656.1 a018.5 1429.2
1.45 2910.3 1655.8 4481.4 1571.0 285 4682.0 3026.2 1455.2
1.54 2968.9 1676.7 4519.1 1560,2 292 4711.3 30346 1484.5
1.64 3013.2 1688.9 4551.2 1538.0 2.96 4733.5 3044.6 1506.6
1.74 3059.3 1703.4 4582.7 1523.5 3.01 4756.5 30563.1 1529.6
1.83 3104.2 1715.0 4616.0 1511.9 3.05 4779.0 3063.9 1552.1

AECI| NMPP - Raw Water Pond

Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-03 / U1/ Stage 1

May 2021

107095-002

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

1.90 3135.7 1724.6 4638.0 1502.3 3.09 4794.7 3070.1 1567.8

AECI NMPP - Raw Waler Pond

Marston, Missouri
CU TRIAXIAL TEST RESULTS
HA-RWP-03 / U1 / Stage 1
May 2021 107095-002
SHANNON & WILSON, INC. | page 3
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA
Project AECI| NMFP - Raw Water Pond
Location Marston, Missouri Client Haley & Aldrich, Ine.
Job No. 107095-002 Tested by CMB May-21
Boring HA-RWP-03 Calculated by  |CMB May-21
Sample U Specimen Number Stage 2 Checked by A ) 28/ >z
Depth (ft) 30.7 Undisturbed/Remald|  Undisturbed  [File 107095-002 HA-RWP-03 U1 ASTM D4767
Description Mottled dark gray and brown, Lean Clay (CL). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.813 5.814 5694 Pressure Conditions
Diameter (in) 2.824 2.792 Cell Pressure (psi) 1251
Volume (in) 36.415 35.591 Pore Pressure (psi) 89.2
Height/Diameter ratio 2.058 2.083 Effective Confining Pressure (psi) 359
Weight (g) 1173.20 1159.70 1158.70 B-value 98.00
Water Content (%) 27.58 26.11 2611
Bulk Unit Weight (pcf) 122.7 1241 124.1 Consolidation Phase
Dry Unit Weight (pef) 96.2 98.4 98.4 Change in Volume (in) 0.824
Cross-Sectional Area” (in°) 6.264 6.121 Tso (min) 51.4
% Saturation - Wet Method 100.11 100.11 100.11 .
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in!min)| 0.00046
Void Ratio 0.738 0.699 0.699
Tare ID
Mass wet soil + tare (g)
Mass dry soil + tare (g)
Mass tare (g)
*Cross-Suctionsl Area dotermined using ASTM DA7E7 Melhod A
Additional Testing
Liquid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D354)
Summary of Results
Peak P (psf) 7713.4
Peak P' (psf 51121
Peak Q (psf) 2544 8
Strain at Peak (%) 2.1
Oa (psf) 2567.3
o5 (psf) /656.9
o (psh) 5168.6
o, (psf) 10258.2
Picture of Failure
See Stage 3
AECI NMPP - Raw Water Pond
Marston, Missouri
CU TRIAXIAL TEST RESULTS
HA-RWP-03 / U1 / Stage 2
May 2021 107085-002
SHANNON & WILSON, INC. Page 1
Geolechnical and Environmantal Consultanis




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 (%) (psh) Pressure (psf) | Stress (psf) Stress (psf) | Stress Ratio P i Q

0.00 0.0 0.0 5168.6 5168.6 1.00 5168.6 5168.6 0.0

0.03 506 39.0 5180.3 5129.6 1.01 51939 5155.0 253

0.06 492 5 260.3 5400.8 4908.3 1.10 5414.9 5154.5 246.2
0.07 968.6 462.3 5674.9 4706.3 1.21 5652.9 5190.6 4843
0.09 13896 628.7 5929.5 4539.9 1.31 5863.4 5234.7 694.8
0.12 1723.8 778.4 6114.0 4390.2 1.39 6030.5 5252.1 861.9
0.15 2018.4 g10.2 6276.8 4258.5 1.47 6177.8 5267.6 1009.2
0.17 2265.2 1020.8 6413.0 4147.8 1.55 6301.2 5280.4 1132.8
0.21 2484.2 1123.3 6529.5 40453 1.61 6410.7 5287.4 12421
0.22 26643 1217.7 6615.2 3950.9 1.67 6500.8 52831 13321
0.24 2828.6 1300.9 6696.3 3867.7 1.73 6582.9 5282.0 1414.3
0.28 2976.3 13714 6773.4 3797.2 1.78 6656.7 52853 14881
0.30 3103.1 1434.9 6836.8 37337 1.83 6720.2 5285.3 1551.6
0.32 32188 1498.8 6868.7 3669.8 1.88 6778.0 5279.2 1609.4
0.35 3326.9 1556.4 6939.1 3612.2 1.92 68321 5275.6 1663.4
0.38 34225 16121 6979.0 3556.5 1.96 6879.9 5267.7 1711.2
0.41 3500.8 1657.2 7012.2 35114 2.00 6919.0 5261.8 1750.4
0.43 3576.2 1708.1 7036.8 3460.6 2.03 6956.7 5248.7 1788.1
0.45 3655.5 1757.0 7067.2 34117 207 6996.4 5239.4 1827.7
0.48 37286 1786.7 7110.5 3381.9 210 7032.9 5246.2 1864.3
0.49 3797.7 1824.8 7141.5 3343.8 2.14 7067 .4 52427 1898.8
0.52 3849.9 18650 7153.5 3303.6 217 709386 5228.6 1925.0
0.55 39134 1897 4 7184.6 3271.2 2.20 71253 5227.9 1958.7
057 3957.2 1929.1 7196.7 3239.5 2,22 71472 5218.1 1978.6
0.61 4015.4 1967 4 7216.6 3201.2 2.25 7176.3 5208.9 2007.7
062 4056.9 193941 72314 3174.5 2.28 71971 5203.0 2028.5
0.64 4110.9 20100 7269.5 3158.6 2.30 72241 5214.1 20655.4
0.68 4148.8 2041.8 7275.6 3126.8 233 7243.0 5201.2 2074.4
071 4187.8 2085.7 7290.7 3102.9 235 7262.5 5106.8 2093.9
0.73 4224.7 20903 7303.0 3078.3 2.37 7280.9 5190.6 21123
0.76 4261.3 2116.2 7313.7 3052.4 2.40 7299.3 5183.0 2130.6
079 4286.7 21461 7309.2 30225 2.42 7312.0 5165.9 2143.4
0.81 4328.9 2163.0 7334.6 3005.6 244 73331 51701 2164.5
0.83 43538 21734 73491 29952 245 7345.5 5172.2 2176.9
0.86 4387.5 2189.7 7366.5 2978.9 247 73624 5172.7 21938
0.88 44198 22104 7378.0 2958.2 2,49 7378.5 5168.1 2209.9
0.91 44419 22322 7378.3 2936.4 251 7389.6 5157.4 2221.0
0.94 4472.5 22517 7389.5 2917.0 2.53 7404.9 5153.2 2236.3
0.96 44923 22742 7386.7 26894.4 2.55 7414.8 5140.6 22462
1.05 4591.7 231586 74447 2853.0 261 T464.4 5148.8 22958
1.16 4656.9 23747 7450.8 27939 267 74871 51224 23285
1.27 4737.5 24096 7496.5 2759.0 2.72 7537.4 51278 23687
1.36 4787.6 24535 7502.8 2715.1 2.76 7562.4 5108.9 2393.8
1.47 4856.8 2488.4 7537.0 2680.2 2.81 7597.0 5108.6 2428.4
1.58 4900.2 25154 7563.4 2653.2 2.85 76187 65103.3 24501
1.68 4952.9 25434 7578.1 26262 2.89 7645.1 5101.6 2476.4
1.79 4994.3 25652 7597.7 2603.4 2.92 7665.8 5100.6 2497 1
1.89 5031.5 2572.2 7628.0 2596.4 2.94 7684.4 65112.2 2515.8
1.99 5068.2 2603.9 7632.9 2564.7 2.98 7702.7 5098.8 2534.1
2,07 5089.6 26014 7656.9 2567.3 2.98 7713.4 51121 2544.8

AECI NMPP - Raw Water Pond
Marston, Missauri

CU TRIAXIAL TEST RESULTS
HA-RWP-03 / U1 / Stage 2

May 2021 107095-002

SHANNON & WILSON, INC.
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
SUMMARY OF TEST DATA
Project AEC| NMPP - Raw Water Pond
Location Marston, Missourl Client Haley & Aldrich, Inc.
Job No, 107095-002 Tested by CMB May-21
Boring HA-RWP-03 Calculated by CMB May-21
Sample U1 Specimen Number Stage 3 Checked by D~ $/28 Nl
Depth (ft) 30.7 Undisturbed/Remold | Undisturbed  [File 107095-002 HA-RWP-03 L1 ASTM DA767
Description Mottled dark gray and brown, Lean Clay (CL). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.694 5.683 4.827 Pressure Conditions
Diameter (in) 2.821 2.781 Cell Pressure (psi) 150.0'
Volume (in3) 35.591 34.511 Pore Pressure (psi) 89.9
Height/Diameter ratio 2.018 2.044 Effective Confining Pressure (psi) 701
Weight (g) 1159.70 1142.00 1142.00 B-value 938.00
Water Cantent (%) 26.11 24.18 24.18
Bulk Unit Weight (pcf) 1241 126.1 126.1 Consoclidation Phase
Dry Unit Weight (pcf) 98.4 101.5 101.5 Change in Valume (in®) 1.080
Cross-Sectional Area” (in®) 6.251 6.073 Tsq (min) 59.1
% Saturation - Wet Method 100.11 100.11 100.11
Specific Gravity - Assumed 2.68 2 68 2.68 Platen Travel Rate (in/min) 0.00041
Void Ratio 0.699 0.647 0.647
Entire Sample
Tare ID 28
Mass wet soil + tare (g) 1301.73
Mass dry soil + tare (g) 1067.72
Mass tare (g) 159.71
*Cross-Sactional Aran detarmined using ASTM DATET Method A
Additional Testing
Liguid Limit (ASTM D4318)
Plaslic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 14437.7
Peak P' (psf) B629.8
Peak Q (psf) 43426
Strain at Peak (%) 5.2
O3 (psf) 4287.2
oy (psh) 12972.5
o’ (psi) 10095.1
o (psi) 18780.4
Picture of Failure

AECI NMPP - Raw Water Pond
Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-03 / U1 / Stage 3

May 2021 107095-002

SHANNON & WILSON, INC. Page 1
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CONSOLIDATED-UNDRAINED TRIAXIAL CONMPRESSION
SUMMARY OF TEST DATA

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

0.00 0.0 0.0 10095.1 10095.1 1.00 10095.1 10095.1 0.0

0.02 928 106.6 10081.3 9988.5 1.01 10141.5 10034.9 46.4

0.05 5821 375.9 10301.2 9719.1 1.06 10386.1 10010.2 291.0
0.06 1101.8 628.6 10568.2 D466.5 112 10646.0 10017.3 550.9
0.09 1587.0 870.4 10811.7 92247 117 10888.6 10018.2 793.5
011 1999.0 1100.1 10983.9 £995.0 1.22 11094.5 9994 .4 999.5
0.14 23651 1314.6 11145.5 8740.4 1.27 11277.6 9963.0 1182.5
0.16 2698.2 1507.6 11285.7 8587.4 1.3 11444.2 9936.5 13491
0.19 3005.6 1702.6 11398.0 8392.5 1.36 11597.9 9895.2 1502.8
D.21 3295.9 1880.4 11510.5 8214.7 1.40 11743.0 9862.6 16479
0.23 3572.9 2052.0 11616.0 80431 1.44 11881.5 9829.6 1786.4
0.26 3821.7 2206.6 11710.2 7888.4 1.48 12005.9 9799.3 19109
0.28 4038.5 23558 11777.8 7739.3 1.52 12114.3 9758.5 2019.3
0.30 4237.1 2490.1 118421 7605.0 1.56 122136 9723.6 2118.6
0.33 4441.3 2621.6 11914.8 74734 1.59 12315.7 9694.1 2220.7
0.35 4626.7 2744.1 11977.7 7351.0 1.63 12408.4 9664.3 23133
0.39 4802.8 2863.0 12034.9 72321 1.66 12496.5 9633.5 2401.4
0.41 4970.2 2975.6 12089.7 7119.5 1.70 12580.2 9604.6 24851
0.44 5120.3 3080.5 12134.8 70146 1.73 12655.2 9574.7 2560.1
0.46 5255.4 31846 12165.9 6910.5 1.76 12722.8 9538.2 26277
0.49 5387.4 3268.7 12213.8 66826.3 1.79 12788.4 9520.1 2693.7
0.52 5513.0 3357.3 12250.7 6737.7 1.82 12851.6 9494 .2 2756.5
0.54 5635.5 3442.6 12288.0 6652.5 1.85 12912.8 9470.2 2817.7
0.57 5757.9 35233 123296 6571.8 1.88 129740 9450.7 2878.9
0.59 5864.3 3602.7 12356.6 6492.3 1.80 13027.2 9424.5 29321
0.62 5969.3 3679.9 12384.4 64152 1.83 13079.7 9399.8 2984.6
0.65 B068.7 3748.7 124151 6346.4 1.96 13129.4 5380.7 3034.3
0.68 65156.2 38143 12436.1 65280.8 1.98 131727 9358.4 3077.6
0.70 6241.4 3880.9 12455.5 6214.1 2.00 13215.8 9334.8 3120.7
0.73 6324.3 39531 12466.3 6141.9 2.03 13257.2 9304.1 3162.2
0.75 6410.0 4005.5 12499.6 6089.6 2.05 13300.1 9294.6 3205.0
0.77 6493.3 40596 12528.8 6035.5 2.08 13341.7 9282.1 32467
0.80 55628 4111.7 12546.1 5983.3 2.10 13376.5 9264.7 3281.4
083 6630.2 4166.4 12558.9 5928.6 212 13410.2 9243.8 3315.1
0.86 6695.3 4215.5 12574.9 5879.6 2.14 134427 9227.2 33476
0.88 6760.6 4264.2 12591.5 5830.9 2,16 13475.4 9211.2 3380.3
0.91 6824 8 43136 12606.3 57815 2.18 13507 .4 9193.9 34124
0.93 6893.3 43523 12636.1 5742.7 2.20 13541.7 9189.4 3446.7
0.96 6946.4 44031 12638.3 5602.0 222 13568,3 9165.1 3473.2
0.99 6999.0 44442 12649.9 5650.9 2.24 13594 .6 9150.4 3499.5
1.01 T038.5 4490.3 12643.3 5604.8 2.26 13614.3 9124.0 3519.3
1.03 7090.1 4521.2 12664.0 5573.9 2.27 13640.1 9118.9 35451
1.14 7278.4 4668.3 12705.1 5426.8 2.34 13734.3 9066.0 3639.2
1.24 7425.6 4791.3 12729.3 5303.7 2.40 13807.9 9016.5 3rze
1.35 7567.0 4901.5 12760.6 5193.6 2.46 13878.6 8977.1 37835
1.46 TE78.1 4991.6 12781.5 5103.4 2.50 13934.1 8942.5 3839.0
1.56 77701 5071.3 127938 5023.7 2,55 13980.1 89048.8 3885.0
1.67 7865.4 5153.5 12807.0 4941.5 2,59 14027.8 8874.3 3932.7
1.77 7938.8 52183 12816.5 4876.7 263 14065.0 8846.6 3969.9
1.88 8026.6 52795 12841.2 4815.8 2.67 14107 .9 8828.4 4012.8
1.98 BO74.4 5337.3 12832.2 4757.8 2.70 14132.3 8795.0 4037.2

AECI NMPP - Raw Water Pond

Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-03 / U1 / Stage 3

May 2021

107085-002

SHANNGN & 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 (%) (psh Pressure (psf) | Stress (psf) Stress (psf) | Stress Ratio P P! Q
2.09 8132.3 5377.7 12849.7 4717.4 272 14161.2 87835 40661
2.18 8182.2 54176 12859.7 4677.5 275 14186.2 8768.6 40811
2.30 82242 54591 12860.2 4636.0 277 14207.2 87481 41121
2.40 8274.4 54933 12876.2 4601.8 2.80 14232.3 8739.0 4137.2
2.50 8311.6 55238 128828 45713 2.82 14250.8 8727.1 41558
262 83485 5559.3 12884.2 4535.8 2.84 14269.3 8710.0 4174.2
2N 8379.6 5581.4 12893.3 4513.7 2.86 14284.9 8703.5 4189.8
2.82 8406.6 5599.4 12902.2 44957 287 14298.3 8698.9 4203.3
2.94 8440.2 5630.9 12804.3 44641 2.89 14315.2 B684.2 42201
3.0z 8464.0 5647.5 129116 4447.6 2.90 14327.0 8679.6 4232.0
318 8498.7 5668.7 129251 4426.3 2.92 14344.4 BG75.7 4249.4
a5 8516.2 5681.1 12930.2 4414.0 2.93 143532 B672.1 4258.1
3.36 8548.7 5697.4 12946.3 4397.6 2,94 14369.4 8672.0 42743
3.46 8566.7 5707.4 12954.3 4387.6 295 14378.4 8671.0 42833
3.57 8584.6 5717.8 12961.9 4377.3 2.96 14287 4 8669.6 4292.3
3.68 8605.8 5737.4 12963 4 4357.6 297 14398.0 B660.5 4302.9
3.78 8622.4 5738.0 12979.5 4357.0 2.98 14406.3 8668.3 4311.2
3.89 8647.1 5762.2 12990.0 4342.9 2.99 14418.6 8666.5 43236
3.99 8651.9 5759.6 12987.4 43355 3,00 14421.0 8661.5 4326.0
4,09 8661.6 5765.6 12991.1 43295 3,00 144259 8660.3 4330.8
4.21 8673.4 5776.1 12992.5 4319.0 3.01 14431.8 8655.7 4336.7
4,31 8683.0 5775.1 13003.0 4319.9 3.01 14436.6 8661.5 4341.5
4.43 8691.7 5782.1 13004.7 4312.9 oz 14440.9 8658.8 43459
4.52 8683.0 5786.5 12996.5 4308.5 a2 144391 8652.5 43440
4.62 B704.1 57823 13016.9 43127 3.02 14447 1 8664.8 43521
4.74 8701.2 5791.0 13005.3 4304.1 3.02 14445.7 8654.7 4350.6
4.85 8690.6 57945 12991.1 4300.6 3.02 14440.4 8645.9 4345.3
4.95 8688.7 5796.1 12988.7 4299.0 3.02 144399 8643.9 4344.9
5,056 8688.4 5799.1 12984 4 4296.0 3.02 14439.3 8640.2 4344.2
5.16 8685.3 5807.9 12972.5 4287.2 3.03 14437.7 8629.8 43426
5.26 8680.2 5799.3 12976.0 42958 302 14435.2 8635.9 4340.1
5.52 8667.9 5808.7 12954.3 4286.4 302 14429.0 8620.4 43340
5.79 86134 5809.2 12899.3 4285.9 3.01 14401.8 8592.6 4306.7
5.05 8559.4 5811.2 12843.3 4283.9 3.00 14374.8 8563.8 42797
6.32 8486.8 58125 12769.4 4282.6 2.98 14338.5 8526.0 4243.4
6.58 8416.8 58222 12689.7 42729 2.97 14303.5 8481.3 4208.4
6.85 83311 58200 12606.2 42751 2.95 14260.6 8440.6 4165.6
712 82470 58189 12523.2 4276.2 2.93 14218.6 8399.7 41235
7.38 8178.3 5825.7 12447.7 4269.3 292 141842 8358.5 4089.2
7.64 8126.7 5828.3 123935 4266.8 2.90 141584 33301 4063.4
7.91 8077.8 5824 5 12348.4 4270.6 2.89 14134.0 8309.5 4038.9
817 8021.7 5821.8 12296.0 4273.2 2.88 141059 82841 4010.9
8.45 7955.9 5816.4 12234.5 4278.7 2.86 14073.0 B256.6 3977.9
8.71 7901.0 58126 12183.5 4282.5 2.84 14045.6 8233.0 3950.5
8.97 7825.2 5803.8 12116.4 42913 282 14007 .6 8203.9 39126
9.24 7740.4 5805.8 12029.7 4289.3 2.80 13965.3 8159.5 3870.2
9.51 7691.7 5792.2 11994.5 4302.8 279 13940.9 81487 38458
9.77 7633.5 5778.2 11850.3 4316.8 277 13911.8 B133.6 3816.7
10.03 75881 5784.8 11898 .4 4310.3 2.76 13889.1 8104.3 3794.0
10.29 7532.4 57783 11849.2 4316.8 274 13861.3 B0B3.0 2766.2
10.56 7485.4 5776.6 11803.9 4318.5 273 13837.8 8061.2 37427

AECI| NMPP - Raw Water Fond

Marstan, Missouri

CU TRIAXIAL TEST RESULTS
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA
Effective Major | Effective Minor Effactive Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psf) Pressure (psf) |  Stress (psf) Stress (psf) | Stress Ratio P B Q
10.82 7437.4 5768.2 11764.3 4326.9 2.72 13813.7 8045.6 3718.7
11.09 73925 5768.0 11719.6 43271 271 13791.3 8023.3 3696.3
11.36 73415 5764.9 1M671.7 4330.2 2.70 13765.8 8000.9 3670.7
11.61 7322.3 5768.3 11649.1 4326.8 2.69 13756.2 7987.9 3661.1
11.88 73046 5764.0 11635.7 43311 2.69 13747.4 7983.4 3652.3
12.14 7266.4 5756.5 11605.0 43386 267 13728.3 7971.8 3633.2
12.40 7244.5 5758.7 11580.9 4336.3 267 13717.3 7958.6 3622.3
12.68 7207.6 5762.0 11540.7 43331 2.66 13698.9 7936.9 3603.8
12.94 7185.6 5755.4 11525.2 4339.7 2.66 13687.8 7932.5 3592.8
13.21 7151.5 5752,7 114938 4342.4 2.65 13670.8 79181 3575.7
13.47 7117.4 5748.7 11463.7 4346.3 2.64 13653.8 7905.0 3558.7
13,73 7098.6 57429 11450.8 43521 2.63 13644 .4 7901 4 3549.3
14.00 7078.5 5744.8 11428.7 4350.2 2.63 13634.3 7889.5 3539.2
14.26 7069.7 5740.8 11424.0 4354.3 262 13629.9 7889.1 35349
14.53 7043.9 5739.4 11399.6 43557 262 13617.0 7877.6 35220
14.79 7036.3 5734.0 11397 .4 43611 2.61 13613.2 7879.2 35182
15.07 7037.9 5741.1 11391.8 4353.9 2.62 136140 7872.9 3519.0

AECI NMPP - Raw Water Pond
Marston, Missouri

May 2021

CU TRIAXIAL TEST RESULTS
HA-RWP-03 / U1/ Stage 3

107095-002

SHANNON & WILS

il anet ¥

ON, INC.

Page 4




Volume Change (mL)

AECI NMPP - Raw Water Pond
107095-002
HA-RWP-03 U1

Stage3 69.0 psi

Log of Time (minutes)
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Volume Change (mL)

AECI NMPP - Raw Water Pond

107095-002
HA-RWP-03 U1
Stage1  21.5 psi
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Volume Change (mL)

AECI| NMPP - Raw Water Pond
107095-002
HA-RWP-03 U1

Stage 2  34.5 psi
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CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST
WITH PORE PRESSURE MEASUREMENT
STRESS - STRAIN

16.0

14.0

i__
!
~ /
/

|
|
1 | i
|
| 1 [
__I |
l
|
|
o e e o e
| |
|
__I____
|
|
) |
1
| ]
| |
|
pr=ri—]—
12.0
|
T

|

I I

| |
1=

} |

I

§RARNE URNNARNEARANK ARRN SRNREANN] 4 o
ERRRUED YN NRRE AN AN AR A I g

8, NANRN URRRY N ENY ERNY NOYERRRA RN
HAEHERl CLLLE R EPTRE LI | =
NRRRIREY 0 AR NRE R NTN NN AN ENRN AN R s - N |

| | o = *

‘llaai!-_:t T © S

1l BB _ x

w

6.0

i
E
P-Q PLOT

9000

= B¢ 2R ]
| A V| [ b | 3%
L L] 1

(=] (=] (=] (o]

(=] (=] (] o m m m m e

=] o o (=] o o [=] [=] \
(=] [ (Vs ] un < (a1} ™~ i =] o o o o o

(4sd) ss3uLS a s S = =
[Ta]

< m ™~ —
7/(*0-"0)=0 ‘(}sd) O - ssang Jeays

10000

8000

Effective Stresses
Marston, Missouri
HA-RWP-05/U1/13.1

6000
AECI NMPP - Raw Water Pond

4000

Normal Stress - P (psf); P=(0,+0,)/2
CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

== == Total Stresses

2000

SAINT LOUIS, MISSOURI 63146

2043 WESTPORT CENTER DR.
107095-002

SHANNON & WILSON, INC.



Mohr's Circle Plots Corresponding to the Peak Principal Stress Ratio
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Sample |Strain (%) c= 340 psf AECI NMPP - Raw Water Pond
Stage 1 2.1 $= 20.7 deg Marston, Missouri
Stage 2 2.1 c'= 280 psf Mohr's Circle Plots
Stage 3 2.1 [ 28.2 deg HA-RWP-05 / U1

NOTES: 1. Mohr's circles in this plot are based upon the principal stress difference at the same

strain during loading.
2. Strength parameters determined by Shannon & Wilson. Engineer-of-Record should
evaluate cohesion and friction commensurate with project conditions.

June 2021 107095-002
SHANNON & WILSON, INC. |  Figure 1
Geatechnical and Environmental Consultants.




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA
Project AECI NMPP - Raw Water Pand
Location Marston, Missouri Client Haley & Aldrich, Inc.
Job No. 107095-002 Tesled by CMB May-21
Baoring HA-RWP-05 Calculated by  |CMB Jun-21
Sample U1 Specimen Number Stage 1 Checked by [)FA G/ ez |
Depth (ft) 13.1 Undisturbed/Remold | Undisturbed  |File  1070195-002 HA-RWP-05 U1 ASTM D4767
Description Mottled gray-brown, Lean Clay with Sand (CL). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Cansoal. Post Shear
Height (in) 5.992 5.990 5.866 Pressure Conditions
Diameter (in) 2.877 2.865 Cell Pressure (psi) 98.8
Volume (in*) 38.953 38.610 Pore Pressure (psi) 90.0
Height/Diarmeter ratio 2.083 2.091 Effective Confining Pressure (psi) 8.8
Weight (g) 1306.08 1334.02 1334.02 B-value 99.00
Water Content (%) 16.74 19.24 19.24
Bulk Unit Weight (pcf) 127.7 130.5 1316 Consalidation Phase
Dry Unit Weight (pcf) 109.4 109.4 110.4 Change in Volume (in’) 0.343
Cross-Sectional Area® (in“) 6.501 6.445 Teq (min} 47.8
% Saturation - Wet Method 84.92 100.13 100.13
Specific Gravity - Assumed 2,68 2.68 2.68 Platen Travel Rate (in/min) 0.00049
Void Ratio 0.528 0.515 0.515
Trimmings
Tare ID 28
Mass wet soll + tare (g) 482.99
Mass dry soil + tare (g) 436.62
Mass tare (g) 159.67
*Crass-Soctionnl Arpa detormined 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) 2397.2
Peak F' (psf) 1919.5
Peak Q (psf) 1126.8
Strain at Peak (%) 2.1
O3 (psh) 792.8
o5 (psf) 3046.3
o3 (psth) 12704
o'y (psi] 3524.0

Picture of Failure

See Stage 3

AECI NMPP - Raw Water Pond
Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-05 / U1 / Stage 1

June 2021 107085-002

SHANNON & WILSON, INC. 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 00 0.0 12704 1270.4 1.00 1270.4 1270.4 0.0
0.02 2276 69.7 1428.3 1200.7 1.18 1384.2 1314.5 113.8
0.04 411.5 1331 1548.8 1137.3 1.36 1476.2 13431 205.8
0.05 504.3 1759 1598.8 1094.5 1.46 1522.6 1346.7 252.2
0.06 584.9 2148 1640.8 1055.9 1.56 1562.9 1348 3 2925
0.09 6701 258.3 1682.3 1012.2 1.66 1605.5 1347.2 338,1
012 7625 301.3 1731.6 969.1 1.79 1651.7 1350.4 381.3
0.14 841.0 3343 17771 9361 1.90 1690.9 1356.6 4205
017 9044 367.5 1807.3 903.0 2.00 1722.6 1355.2 452.2
0.19 961.6 3921 1839.9 878.4 2.09 1751.2 1359.1 480.8
0.21 1006.9 413.5 1863.8 857.0 217 1773.9 1360.4 503.4
0.24 1051.0 434.9 1886.5 835.5 2.26 1795.9 1361.0 5255
0.26 1095.6 449.4 1916.7 8211 233 1818.2 1368.9 547.8
0.28 11331 461.9 1941.7 808.6 240 1837.0 1375.1 566.5
0.31 1169.0 475.4 1964,0 795.0 247 1854.9 1379.5 584.5
0.34 1198.5 486.4 1982.5 784.1 2.53 1869.7 1383.3 5899,2
0.37 1227.6 495.5 2002.5 774.9 2.58 1884.3 1388.7 613.8
0.39 1256.8 505.0 2022.2 765.4 2.64 1898.8 1393.8 628.4
0.42 1281.0 513.3 20381 757.1 2.69 1910.9 13976 640.5
0.44 13074 522.0 20558 748.4 2.75 1924.1 14021 653.7
0.47 1327.6 527.4 20706 7432.0 2,79 1934.2 1406.8 663.8
0.49 1351.5 530.6 2091.3 739.8 2.83 1946.2 1415.5 675.7
0.51 1376.1 534.6 21119 7358 2.87 1958.5 1423.8 688.1
0.54 1394.7 537.2 21279 733.2 2.90 1967.8 1430.6 697.3
0.57 1416.7 5421 21451 728.4 2,95 1978.8 1436.7 708.4
0.58 1434.4 546.7 21581 723.7 2.98 1987 .6 1440.9 717.2
0.61 1451.6 551.0 2171.0 719.4 3.02 1996.2 14452 725.8
0.64 1468.9 5524 2187.0 7181 3.05 2004.9 1452.5 734.5
0.65 1491.6 556.5 22056 714.0 3.09 2016.2 1459 8 745.8
0.68 1509.8 554.0 2226.2 716.4 311 2025.3 1471.3 754.9
0.70 1521.2 556.8 22349 713.6 313 2031.0 1474.2 760.6
0.73 1539.0 568.7 22497 710.7 317 2039.9 1480.2 769.5
0.76 1556.8 559.9 22673 710.6 3.19 2048.8 1489.0 778.4
0.78 1573.8 559.3 2284.9 7111 3.21 2057.3 1498.0 786.9
0.81 1591.3 560.4 23014 71041 3.24 2066.1 1505,7 7957
0.84 1606.9 563.6 23136 706.8 3.27 2073.9 1510.2 803.4
0.86 1624.1 561.7 23328 708.7 3.29 2082.5 1520.8 812.1
0.89 16421 561.7 23508 708.7 3.32 2091.5 1529.8 8211
0.91 1659.5 560.2 2369.7 710.2 3.34 2100.2 1540.0 8297
0.93 1673.6 5621 2382.0 708.3 3.36 2107.3 1545.1 836.8
0.97 1688.3 560.9 2397.8 709.5 3.38 2114.6 1553.7 8442
1.06 1752.5 559,3 2463.7 711.2 3.46 2146.7 1587.4 876.3
1.17 1802.5 553.2 2519.7 717.2 3.51 29717 1618.5 901.2
1.26 1863.9 546.9 2587.5 723.6 3.53 2202.4 16585.5 932.0
1.37 1921.8 541.8 26504 728.6 364 2231.3 1689.5 960.9
1.47 19869.3 532.0 2707.7 738.4 3.67 22551 17231 9847
1.57 2014.9 525.4 2759.9 745.0 3.70 2277.9 1752.5 1007.5
1.67 2085.4 515.0 28209 755.5 373 2303.1 1788.2 1032.7
177 2114.0 505.6 2878.8 764.8 3.76 2327 4 1821.8 1057.0
1.87 2163.4 497.0 29369 773.4 3.80 2352.2 1855.1 1081.7
1.96 2208.7 483.7 29955 786.7 3.81 2374.8 1891.1 1104.4

AECI NMPP - Raw Waler Fond

Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-04 / U1/ Stage 1

June 2021

107085-002

SHANNON & WILSON, INC.

Page 2




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 Ralio P P Q

2.07 2253.5 477.7 3046.3 792.8 3.84 2397.2 1919.5 1126.8
2.07 2246.9 478.4 3038.9 792.0 3.84 2393.9 1915.4 1123.4

AEC| NMPP - Raw Water Pond

Marston, Missouri
CU TRIAXIAL TEST RESULTS
HA-RWP-05 / U1/ Stage 1

June 2021 107095-002

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

Picture of Failure

See Stage 3

Project AECI NMPP - Raw Water Pond
Location Marston, Missouri Client Haley & Aldrich, Inc.
Job No. 107085-002 Tested by CMB May-21
Boring HA-RWP-05 Calculated by  |CMB Jun-21
Sample U1 Spacimen Number Stage 2 Checked by YA L/3/202)
Depth (ft) 131 UndisturbediRemold|  Undisturbed  |File T07095-002 HA-RWP-05 U1 ASTM D4787
Description Mottled gray-brown, Lean Clay with Sand (CL). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5.866 5.887 5.764 Pressure Conditions
Diameter (in) 2,895 2.877 Cell Pressure (psi) 104.4
Volume (in) 38.610 36.281 Pore Pressure (psi) 90.0
Height/Diameter ratio 2.026 2.048 Effective Confining Pressure (psi) 14.4
Weight (g) 1334.02 1328.62 1328.62 B-value 99.00
Water Content (%) 18.24 18.76 18.76
Bulk Unit Weight (pef) 131.86 132.2 1322 Consolidation Phase
Dry Unit Weight (pcf) 110.4 111.3 111.3 Change in Volume (in®) 0.330
Cross-Sectional Area* (in) 6.582 6.503 Tsp (min) 89.9
% Saturation - Wet Method 100.13 100.13 100.13
Specific Gravity - Assumed 2.68 2.68 2.68 Platen Travel Rate (in/min) 0,00026
Void Ratio 0.515 0.502 0.502
Tare 1D
Mass wet soil + tare (g)
Mass dry sail + tare (g)
Mass tare (
*Cross-Sactonal Aren determined using ASTM DATET Malhod A
Additional Testing
Liguid Limit (ASTM D4318)
Plastic Limit (ASTM D4318)
Particle-Size (ASTM D422)
Specific Gravity (ASTM D854)
Summary of Results
Peak P (psf) 37389
Peak P' (psf) 3036.2
Peak Q (psf) 1664.3
Strain at Peak (%) :
oy (pst) 1372.0
oy (psi) 4700.5
@ (psh) 20746
o'y (psh) 54032

AEC| NMPP - Raw Waler Pond

Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-05 / U1 / Stage 2

June 2021

107095-002

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 Ll Q
0.00 0.0 0.0 2074.6 2074.6 1.00 2074.6 2074.6 0.0
0.03 316.2 180.3 22106 1894.3 117 2232.7 2052.4 158.1
0.04 562.7 258.1 2379.2 1816.5 1.3 2356.0 2097.8 281.3
0.06 807.3 324.7 2557.3 1749.9 1.46 24783 2153.6 403.7
0.09 1006.8 376.3 2705.2 1698.3 1.59 2578.0 2201.7 503.4
0.11 11751 4258 28239 1648.9 1.71 2662.2 22364 587.5
0.13 1319.7 4827 2931.7 1611.9 1.82 27345 2271.8 659.9
0.15 1450.0 492.6 30320 1582.0 1.92 27996 2307.0 728.0
0.18 1561.5 519.8 3116.3 1554.8 2.00 28554 23355 780.8
0.21 1664.1 548.6 319041 1526.0 2.09 2906,7 2358.1 8321
0.23 1751.4 568.5 3257.5 1506.1 2.16 2950.3 2381.8 875.7
0.25 1829.4 585.2 3318.5 1489.4 2.23 2985.3 24041 914.7
0.27 1897.3 604.9 3367.0 1469.7 2.29 30233 24184 948.7
0.3 19560.6 622.0 3403.2 1452.6 2.34 3049.9 24279 975.3
n.32 2020.4 636.4 3458.6 1438.2 2.40 3084.8 2448.4 10102
0.35 2080.1 643.4 3511.3 1431.2 245 31147 2471.3 10401
0.38 2130.2 656.6 35482 1418.0 2.50 31397 2483.1 1065.1
0.40 21821 6736 35831 1401.0 2.56 3165.7 24921 1091.0
0.43 22338 681.6 3626.8 13931 2.60 3191.5 2509.9 1116,9
0.45 2275.7 688.4 3561.9 1386.2 2.64 32125 25241 1137.8
0.48 2319.5 695.8 3698.3 1378.8 268 3234.4 2538.6 1159.7
0.50 2359.6 703.8 37304 1370.8 272 3254.4 2550.6 1179.8
0.52 23947 1.7 3757.6 1362.9 2.76 3272.0 2560.3 1197.3
0.55 24305 717.6 37876 1357.0 279 32898 2572.3 1215.3
0.58 2459.9 724.3 3810.2 1350.3 2.82 3304.6 2580.2 1229.9
0.60 24903 732.0 38329 1342.6 2.85 3310.8 2587.8 1245.2
0.62 2525.8 734.6 3865.8 1340.0 2.88 33375 26029 1262.9
0.64 2547.6 736.1 3886.2 1338.6 2.90 3348.4 28124 1273.8
0.68 2574.9 744.1 3905.4 13305 2.94 33621 2617.9 1287.4
0.70 2596.8 746.9 39245 1327.8 2.96 3373.0 2626.1 1298.4
0.72 2620.8 748.0 39475 1326.6 2.98 3385.0 2637.0 1310.4
075 2643.8 7488 3969.6 1325.8 299 3396.5 2647.7 1321.9
0.78 2661.1 758.8 3977.0 1315.8 3.02 3405.2 2646 .4 1330.6
0.80 2665.4 7536 4006 4 1321.0 3.03 34173 2663.7 1342.7
0.82 2703.7 756.7 40216 1317.9 3.05 34265 2669.8 1351.8
0.86 2723.0 757.4 4040.3 1a17.2 3.07 3436.1 2678.7 1361.5
0.88 2739.5 760.6 4053.5 1314.0 3.08 3444.4 2683.8 1369.8
0.90 2753.6 764.2 4064.0 13104 310 3451.4 2687.2 1376.8
0.92 27741 7611 4087.5 13135 an 3461.7 2700.5 1387.0
0.95 27886 764.0 4099.2 1310.6 3.13 34689 27049 1394.3
0.98 28071 764.2 M17.5 1310.4 3.14 3478.2 27139 1403.5
1.08 2863.6 766.1 M721 1308.5 318 3506.4 27403 1431.8
147 2924.2 761.5 4237.3 13131 323 3536.7 2775.2 1462.1
1,27 2971.3 7579 42881 1316.8 3,26 3560.3 2802.4 1485.7
1.38 3019.7 754.0 43403 13206 3.29 3584.5 2830.4 1609.9
1.48 3070.1 747.2 4397.5 1327 .4 3.3 3609.7 2862.5 1535.0
1.58 3114.2 744.7 4444 1 13299 3.34 3631.7 2887.0 1557.1
1.68 3159.7 734.0 4500.2 1340.6 3.36 3654.5 29205 1679.9
1.78 3202.6 7281 4549 1 1346.5 3.38 3675.9 2947 .8 1601.3
1.87 3244.3 716.1 4602.9 1358.5 3.39 3696.8 29807 1622.2
1.97 3288.8 T07.7 4655.7 1366.9 3.41 3719.0 3011.3 1644 .4
AEC| NMPP - Raw Water Pond
Marston, Missouri
CU TRIAXIAL TEST RESULTS
HA-RWP-05/ U1 / Stage 2
June 2021 107095-002

SHANNON & WILSON;, INC.

Page 2




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) Fressure (psf) | Stress (psf) Stress (psf) Stress Ratio P R Q
2.08 3328.3 702.7 4700.2 1371.9 3.43 3738.8 3036.0 1664.1
2.08 33285 702.7 4700.5 1372.0 3.43 3738.9 3036.2 1664.3 |

AECI| NMPF - Raw Water Pond
Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-05 / U1 / Stage 2

June 2021 107095-002

SHANNON & WILSON, INC.

Geatachnical and Enviranmantsl Copsullants
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

Picture of Failure

SUMMARY OF TEST DATA
Project AECI NMPP - Raw Water Pond
Location Marston, Missouri Client Haley & Aldrich, Inc.
Job No. 107095-002 Tested by CMB May-21
Boring HA-RWP-05 Calculated by [CMB Jun-21
Sample VR Specimen Number Stage 3 Checked by [ ¥ &/2 /251 ]
Depth (ft) 13.1 Undisturbed/Remold Undisturbed  |File 107095-002 HA-RWP-05 U1 ASTM D4767
Deseription Mottled gray-brown, Lean Clay with Sand (CL). Procedure ASTM D4767
Remarks
Specimen Data Initial Post Consol. Post Shear
Height (in) 5,764 5.780 4.904 Pressure Conditions
Diameler (in) 2.908 2.881 Cell Pressure (psi) 119.9
Valume (inBJ 38.281 37.689 Pore Pressure (psi) 89.9
Height/Diameter ratio 1.982 2,006 Effective Confining Pressure (psi) 30.0
Weight (g) 1328.62 1318.92 1318.92 B-value 99.00
Water Content (%) 18.76 17.89 17.89
Bulk Unit Weight (pcf) 132.2 133.3 133.3 Consolidation Phase
Dry Unit Weight (pcf) 111.3 113.1 113.1 Change in Volume (in%) 0.592
Cross-Sectional Area” (in‘) 6.641 6.520 Tso (min) 97.7
% Saturation - Wet Method 100.13 100.14 100.14
Specific Gravity - Assumed 268 2.68 2.68 Platen Travel Rate (in!mln)l 0.00025
Void Ratio 0.502 0.473 0.479
Entire Sample
Tare ID 20
Mass wet soil + tare (g) 1467.51
Mass dry soil + tare (g) 1239.65
Mass tare (g) 176.19
*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) 7058.0
Peak P' (psf) 5337.5
Peak Q (psf) 2736.6
Strain at Peak (%) 2.1
Oy (psf) 2600.9
oy (psf) 8074.1
07y (psf) 4321.4
o'y (psf) 9794.7

AECI NMPP - Raw Water Pond
Marston, Missouri

June 2021

CU TRIAXIAL TEST RESULTS

HA-RWP-05 / U1 / Stage 3

107095-002

SHANNON & WILSON, INC.
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUNIMARY 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 4321.4 4321.4 1,00 4321.4 4321.4 0.0
0.02 368.5 228.3 44618 4093.1 1.09 4505.7 4277.3 184.2
0.04 762.9 362.3 4722.0 3059.1 1.19 4702.9 43406 381.6
0.06 1112.2 468.4 4955.2 3853.0 1.29 4877.5 4409.1 556.1
0.08 1437.8 564 .1 51851 3757 3 1.38 5040.3 4476.2 718.9
0.10 1731.5 652.3 5400.7 3669.1 1.47 5187.2 4534.9 865.8
013 2000.6 7281 5593.9 35933 1.56 5321.7 4593.6 1000.3
0.15 2242.7 B0O.4 5763.7 3521.0 1.64 5442.8 4642.4 1121.3
017 246186 863.4 50196 3458.0 1.71 5552.2 4688.8 1230.8
0.20 2653.6 9211 6054.0 3400.3 1.78 5648.2 47271 1326.8
0.22 28296 978.6 6172.4 3342.8 1.85 5736.2 4757.6 1414.8
0.25 2987.0 1032.0 6276.4 3289.4 1.91 5814.9 47829 1493.5
0.27 3131.3 1077.7 6375.1 3243.7 1.97 58871 4809.4 1565.7
0.29 3262.2 1122.6 6461.1 3198.8 2.02 59525 4830.0 16311
0.33 33720 1161.3 65321 31601 2.07 6007 .4 4846.1 1686.0
0.35 3476.2 1199.6 6598.0 3121.8 2 6059.5 4859.9 1738.1
0.37 35751 12301 6666.4 3091.3 2.16 6109.0 4878.9 1787.5
0.40 3665.5 1265.2 6721.7 3056.2 2.20 6154.2 4888.9 1832.7
0.42 3756.5 12971 67808 3024.3 2.24 6199.7 49025 1878.2
0.45 38321 1323.5 6830.1 2997.9 2.28 6237.5 4914.0 1916.1
0.47 3913.4 1348.0 6886.8 29734 232 6278.1 4930.1 1956.7
0.50 3988.3 1373.2 6936.6 2948.2 2.35 6315.6 4942 .4 1994.2
0.53 4049.0 1399.5 6971.0 29220 2.39 6346.0 4946.5 2024.5
0.55 41141 1419,9 7015.7 29016 242 6378.5 4958.6 20571
0.57 4176.6 1437.3 7060.7 2884.1 2.45 6409.7 4972.4 2088.3
0.59 42311 1459.0 7093.5 2862.4 2.48 6437.0 4978.0 2115.6
0.63 4282.4 1479.9 7123.9 2841.5 2.51 6462 6 4982.7 2141.2
0.65 4332.0 1489.8 7163.7 28316 253 6487 .4 4997.7 2166.0
0.67 4376.2 1508,3 7189.4 28132 2.56 6509.5 5001.3 21881
0.69 4421.9 1521.2 72222 2800.2 2.58 6532.4 5011.2 2211.0
0,72 4465.8 1536.0 7251.3 27855 2.60 6554.3 5018.4 22329
0,74 4507.3 1551 .3 72774 27701 2.63 65751 5023.8 2253.6
0.77 4542.5 16637 7300.3 2757 .8 2.65 6592.7 5029.0 2271.3
0.80 4576.6 15745 73235 2746 9 2.67 6609.7 5035.2 2288.3
0.82 4609.6 1585.1 7346.0 2736.4 2.68 6626.2 5041.2 2304.8
0.84 4648.0 15948 7374.6 27266 2,70 6645.4 5050.6 23240
0.87 4675.7 1606.5 7390.7 2715.0 272 6659.3 5052.8 2337.9
0.90 4706.9 1617.8 7410.5 2703.7 2.74 6674.9 5057.1 2353.4
0.92 4737.5 1620.2 7438.8 2701.3 275 6690.2 5070.0 2368.8
0.96 4766.2 16316 7456.0 2659.9 2.77 6704.5 5072.9 23831
0.98 4787.7 1642.8 7466.3 2678.6 278 6715.3 5072.5 23938
1.08 4684.3 1667 .2 7538.5 2654.2 2.84 6763.6 5096.4 2442 2
1.18 4964.0 1688.3 7597.2 26331 2.89 6803.4 5115.2 24820
1.28 50371 1700.5 7658.0 2620.9 2,92 £840.0 5139.4 25185
1.39 5100.8 1709.2 7713.0 2612.2 2.95 6871.8 51626 25504
1.49 5158.5 17188 77611 26026 2,98 6900.7 5181.9 25793
1.60 5221.7 17251 7818.0 2596.3 3.0 6932.3 52071 26108
1.70 5272.7 1727.2 7866.9 2594.2 3.03 8957.8 52305 2636.3
1.80 5333 1726.3 7926.4 25951 3.05 6987.1 5260.7 2665.6
1.91 5382.5 1726.7 7977.2 2594.7 3.07 70127 5286.0 2691.2
2.01 5424.7 1723.5 8022.7 2598.0 3.09 7033.8 5310.3 2712.4

AECI NMEP - Raw Water Fond
Marstan, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-05 / U1 / Stage 3

June 2021 107095-002

SHANNON & WILSON, INC.
frblebds

Page 2




CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA
Effective Major| Effective Minar 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
2.1 5473.2 1720.5 80741 2600.9 3.10 7058.0 5337.5 2736.6
222 5515.1 1720.2 8116.3 2601.2 3.12 7079.0 5358.7 2757.5
2.31 5560.8 1714.0 8168.0 2607 .4 3.13 7101.7 5387.7 2780.3
2.42 5600.8 17076 B214.6 2613.8 3.14 7121.8 5414.2 28004
2.52 5639.0 1699.7 8260.8 2621.7 3.18 7141.0 5441.2 2819.5
2.63 5672.1 1698.3 82952 2623.2 3.16 71587.5 5459.2 2836.0
293 5659.5 1690.6 8330.2 2630.8 3.17 7171.2 5480.5 2849.7
2.84 5750.0 1682.7 8388.8 2638.8 3.18 7196.5 5513.8 2875.0
2.93 5785.9 1675.5 8431.8 2645.9 3.19 7214.4 55389 2892.9
3.04 5820.1 1668 5 8473.0 2652.9 3.19 7231.5 5563.0 29101
314 5858.4 1656.1 8523.7 2665.3 3.20 7250.6 5594.5 2929.2
3.24 58921 1651.7 8561.8 2669.7 a2 7267.5 5615.8 2946.0
3.35 59254 1635.5 8611.3 2686.0 3.21 7284.1 5648.6 2962.7
3.46 5951.6 1627.8 86453 26936 32 7297.3 5669.4 2975.8
3.55 5994.1 1618.7 8696.9 2702.8 322 7318.5 5699.8 2997.0
3.66 6022.4 1606.7 8737.2 2714.8 322 73326 5726.0 3011.2
376 6080.3 1595.9 a8785.8 272586 3.22 7351.6 5755.7 3030.1
3.86 6092.0 1585.1 88282 2736.3 323 7367.5 5782.3 3046.0
3.86 6126.6 1574.0 8874.0 2747.4 3.23 73847 5810.7 3063.3
4.08 65149.8 1561.7 8909.5 2759.7 3.23 73963 5834.6 3074.9
4,18 6182.6 1648.3 8955.8 27732 323 74127 5864.5 3091.3
426 6221.0 1539.0 9003.4 27824 3.24 7431.9 5892.9 311056
4.38 6246.0 1626.2 9041.2 2795.2 3.23 7444.4 5918.2 3123.0
448 6276.9 1512.7 9085.6 2808.7 3.23 74599 5847.2 3138.5
4,57 6309.0 14878 9132.6 2823.5 3.23 7476.0 5978.0 3154.5
4,68 6347.7 1488.6 2180.5 2832.9 324 7495.3 6006.7 3173.8
4.78 63723 1475.0 9218.8 2846.5 3.24 7507.6 60326 3186.2
4.89 6404.1 14622 9263.4 2859.3 3.24 7523.5 6061.3 32021
5.00 6431.1 1447 .4 9305.1 2874.0 324 7537.0 6089.5 3215.5
511 6458.5 1437.2 93428 2884.3 3.24 7550.7 6113.5 3229.3
537 65298 1403.3 9447.9 2918.1 324 7586.3 6183.0 3264.9
5.62 6599.3 1375.1 9545.6 2946.3 3.24 78211 62459 3209.6
5.87 B666.5 13428 9645.3 2978.8 3.24 7654.7 6312.0 3333.2
6.14 6739.9 13146 9746.8 3006.9 324 7691.4 6376.8 3369.9
6.40 G806.8 12851 9843.2 2036.3 3.24 77248 6439.8 34034
6.66 6872.0 1255.7 9937.8 3065.8 3.24 77574 6501.8 3436.0
6.92 6936.7 12231 100351 3098.4 3.24 7789.8 6566.8 3468.4
7.19 6996.0 1194.0 10123.5 3127.4 3.24 7819.4 6625.5 3498.0
7.44 7061.7 1163.0 102201 3158.4 3.24 78523 6689.3 3530.8
7.69 71237 1129.7 103154 3917 323 7883.3 6753.6 3561.8
7.94 7198.0 10953 10424 1 32261 3.23 7920.4 6825.1 3599.0
§.20 7250.3 1064.2 10507.5 3257.2 3.23 7946.6 68624 3625.2
8.47 7303.6 10291 105895.9 32923 3.22 7973.2 6944.1 3651.8
8.72 7363.2 1002.7 10682.0 3318.8 3.22 8003.0 7000.4 3681.6
8.97 7417.9 970.8 10768.5 3350.6 32 8030.4 7059.5 3708.9
9.22 7467.3 940.0 10848.7 33814 3.21 8055.1 7115.0 37336
9.49 7514.0 908.2 10927.2 3413.2 3.20 8078.4 7170.2 37570
9.75 7562.5 876.8 11007.1 34446 3.20 8102.7 7225.9 3781.2
10.01 7617.5 845.8 11093.1 3475.6 319 g130.2 7284.4 3808.8
10.26 76621 814.7 11168.9 3506.8 3.18 8152.5 73378 3831.0
10.52 7710.4 781.0 11250.8 3540.5 318 8176.6 7395.7 3855.2

AEGCI NMPP - Raw Water Pond

Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-05 / U1 / Stage 3

June 2021

107095-002

SHANNON & WILSON, INC.
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CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION

SUMMARY OF TEST DATA
Effective Major | Effactive Minor|  Effective Stress Path Parameters (psf)
Deviator Stress| Excess Pore Principal Principal Principal
Axial Strain (%) (psh Pressure (psf) | Stress (psf) Stress (psf) | Stress Ratio P P Q
10.77 77531 750.3 113242 a571.2 3.17 8198.0 7447.7 3876.5
11.03 7804.9 775 11408.8 3604.0 317 8223.9 7506.4 3802.4
11.29 7839.8 687.9 114733 3633.5 316 82413 7553.4 3919.9
11.54 7880.4 657.1 11544.8 3664.4 315 82616 7604.8 3940.2
11.79 79283 6299 11619.7 3691.5 315 82856 7655.6 3964.1
12.06 7958.5 601.2 11678.8 3720.2 3.14 B300.7 7699.5 3979.3
12.32 79755 577.4 11719.5 a744 .1 313 8309.2 7731.8 30987.7
12.58 8001.4 553.6 117693 3767.9 312 8322.2 7768.6 4000.7
12.83 8038.1 531.8 11827 .8 3789.6 3.12 8340.5 7808.7 4019.1
13.00 8077.9 498.9 1198004 38225 a1 8360.4 7861.5 4038.9
1335 8115.7 4741 119631 3847.4 311 8379.3 7905.2 4057.9
1361 8154.0 451.3 12024.1 38701 311 8398.4 79471 4077.0
13.87 8196.4 419.6 12098.2 3901.8 310 84196 8000.0 4098.2
1414 8233.5 3923 121826 3929.1 3.10 8438.2 8045.8 4118.7
14,38 82725 369.5 12224.4 3951.9 3.09 8457.7 8088.2 4136.3
1464 8300.8 3438 12278.4 3977.6 3.09 8471.8 8128.0 4150.4
14.91 8346.3 316.5 12351.2 4004.9 3.08 8494.6 8178.1 4173.2
15.16 8382.8 294.7 124095 4026.8 3.08 8512.8 8218.2 4181.4

AECI NMPP - Raw Water Pond
Marston, Missouri

CU TRIAXIAL TEST RESULTS
HA-RWP-05/ U1/ Stage 3

June 2021 107095-002

SHANNON & WILSON, INC.
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AECI NMPP - Raw Water Pond
107095-002
HA-RWP-05 U1

l =T = | | | I
—
- | F
i ! [ R 1
1 Py Sy aemi | — :—‘l
e
i | | | £ L.L LI
| 1 T
[ [ 1 I 11 1 |
! el :
- i IJ_V_i I
j 1 T
] I ==
! ~ : | = 5 N B T
—— HHH =S
e i ! o
| — 1 | ] 1
= = BEssss:
| e e e
= G | = N =L | ]
L ! = ] | I |
Eio= | | | | |
N 3 1 N L I A
\‘\i_____ - | 1 Py B — 1]
TN I —_
e L S ERREE
\\ : ]
! LY !
:_
|
HH
EEE
|
I1 —

01 1.0 10.0 100.0 10000.0

Log of Time (minutes)

Umo_=5-‘-l
tso= Lﬂﬂ‘,{(

% /}w_ 06.553

SHANNON GWILSON,INC.

SEOTECHNICAL ANG EXVIRQNMERTAL COMSULTANTS




AECI NMPP - Raw Water Pond

107095-002

HA-RWP-05 U1
Stage2 14.5psi
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Volume Change (mL)

AEC| NMPP - Raw Water Pond

107095-002

HA-RWP-05 U1
Stage 3 29.0 psi
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DRY DENSITY, pcf

150 \\ \ \\
\\ \ Sample Identification: _GS-2, 0.0 - 2.0 feet.
145 \ \
\ Description of Material: __Dark brown, Lean Clay with Sand.
A\ (CL)
140 o\
\ \ \\ Compaction Test Method: __ASTM D698 Method A
\\ \ \\ Rammer Type: __Mechanical
135 \ Checked By: _CMB
\
\ \
\
130 \
NIAN TEST RESULTS
125 \
\ Water Content As Received: 222 %
\ Maximum Dry Density: ~ 103.0 pcf
120 \\ Optimum Water Content: 184 %
\
\
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WATER CONTENT, %
OTHER TEST RESULTS AECI NMPP - Raw Water Pond
GRAIN SIZE ANALYSES: % Gravel: __0.0 Marston, Missouri
% Sand: __18.0
% Fines: _82.0 MOISTURE-DENSITY TEST
ATTERBERG LIMITS: Liquid Limit: __37
Plastic Limit: __ 23 May 2021 107095-002 / 129342-039
Plasticity Index: __ 14 SHANNON & WILSON, INC. FIG
Geotechnical and Environmental Consultants .




DRY DENSITY, pcf

150 \\ \ \\
\\ \ Sample Identification: _GS-3, 0.0 - 2.0 feet.
145 \ \
\ Description of Material: __Dark brown, Lean Clay with Sand.
\ (CL)
\ \
140 o\
\ \ \\ Compaction Test Method: __ASTM D698 Method A
\\ \ \\ Rammer Type: __Mechanical
135 \ Checked By: _CMB
\
\ \
\
130 \
NIAN TEST RESULTS
125 \
\ Water Content As Received: 20.1%
\ Maximum Dry Density: ~ 104.6 pcf
120 \\ Optimum Water Content:  15.9%
\
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WATER CONTENT, %
OTHER TEST RESULTS AECI NMPP - Raw Water Pond
GRAIN SIZE ANALYSES: % Gravel: __0.0 Marston, Missouri
% Sand: _23.5
% Fines: _76.5 MOISTURE-DENSITY TEST
ATTERBERG LIMITS: Liquid Limit: __35
Plastic Limit: 18 May 2021 107095-002 / 129342-039
Plasticity Index: __ 17 SHANNON & WILSON, INC. FIG
Geotechnical and Environmental Consultants .




DRY DENSITY, pcf

150 \\ \ \\
\\ \ Sample Identification: _ GS-5, 0.0 - 2.0 feet.
145 \ \
\ Description of Material: __Dark brown, Sandy Lean Clay.
\\ \ (CL)
140 o\
\ N \\ Compaction Test Method: __ASTM D698 Method A
\\ \ \\ Rammer Type: __Mechanical
135 \ Checked By:
\
\ \
\
130 \
NIAN TEST RESULTS
125 \
\ Water Content As Received: 184 %
\ Maximum Dry Density: ~ 110.5 pcf
120 \\ Optimum Water Content:  14.6 %
\
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WATER CONTENT, %
OTHER TEST RESULTS AECI NMPP - Raw Water Pond
GRAIN SIZE ANALYSES: % Gravel: __0.0 Marston, Missouri
% Sand: _38.2
% Fines: _61.8 MOISTURE-DENSITY TEST
ATTERBERG LIMITS: Liquid Limit: __31
Plastic Limit: __19 May 2021 107095-002 / 129342-039
Plasticity Index: __ 12 SHANNON & WILSON, INC. FIG
Geotechnical and Environmental Consultants .




PROJECT AECI NMPP - Raw Water Pond DATE 5/25/21 BORING NO. HA-RWP-010W

JOB NO. _107095-002 SHEET NO. 1 TESTED BY CMB

CLIENT NAME __ Haley & Aldrich, Inc. CHECKED BY

CLASSIFICATION OF UNDISTURBED SAMPLE

SAMPLE NO. U1 DEPTH (ft) 10-12

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
— 21 INCH RECOVERY
103 Sampl Fair Poor Disturbed
] PP = 2.75 tsf AT-1 s MC ~~|Very stiff to hard, mottled gray and brown,
] | |Lean Clay with Sand (CL); moist; 16% fine to
] | |[medium grained, subangular, sand; 84%
| 1 |[medium dry strength, no dilatancy, medium
] 1 | plasticity fines.
10.5
] T SAVED B
11.0] | i
] T . Dry Density W
] - " Atterberg Wa
] T 200 wash Ky
1 1_5 T Rt B
] 1 [-2-inch Silty Sand layer at 11.6 feet.
] T | SAVED B
] PP=45+tsf| AT-2 [~y MC |3
12.0
Can/Tare No. | AT-1 AT-2
Procedure: ASTM D 2488 WET + TARE| 56.49 58.46
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 47.58 51.50
meant for engineering purposes requiring precise classification of soils. TARE 2.46 2.46
% WATER 19.7 14.2

All sample percentages for cobbles and boulders are by volume.

REMARKS:

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



PROJECT AECI NMPP - Raw Water Pond DATE 4/27/21 BORING NO. HA-RWP-010W
JOB NO. 107095-002 SHEET NO. 1 TESTED BY CMB
CLIENT NAME _ Haley & Aldrich, Inc. CHECKED BY
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. DEPTH (ft) 22-24
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
— 21 INCH RECOVERY
250 Sampl Fair Poor Disturbed
] PP =0.75tsf| AT-1 n MC  |>>]|Medium stiff to stiff, dark brown, Sandy
] aE | Silt (ML); moist; 35% fine to medium
] | grained, subangular, sand; 65% low dry
] 1 strength, rapid dilatancy, low plasticity fines.
22.5 1 i
] -1 SAVED B
23.0 | i
] T . Dry Density W
] - " Atterberg Wa
] T 200 wash Ky
2 3_5 1T ]
] -1 SAVED B
] PP=125tsf| AT-2 [~:y MC ||
24.0) 1 0l
Can/Tare No. | AT-1 AT-2
Procedure: ASTM D 2488 WET + TARE| 65.25 78.48
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 52.82 64.00
meant for engineering purposes requiring precise classification of soils. TARE 2.50 2.49
% WATER 24.7 23.5

All sample percentages for cobbles and boulders are by volume.

REMARKS:

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




PROJECT AECI NMPP - Raw Water Pond DATE 4/28/21 BORING NO. HA-RWP-03

JOB NO. _107095-002 SHEET NO. 1 TESTED BY CMB

CLIENT NAME __ Haley & Aldrich, Inc. CHECKED BY

CLASSIFICATION OF UNDISTURBED SAMPLE

SAMPLE NO. U1 DEPTH (ft) 30-32

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
— 15 INCH RECOVERY
3001 Sample: Good_Fair YPoor  Disturbed
] PP = 1.25 tsf AT-1 ~<y  MC ~ ~ | Stiff, mottled dark gray and brown, Lean
] | D |Clay (CL); moist; <1% fine, subangular, sand;
_ 1 o >99% medium dry strength, no dilatancy,
| | |[medium plasticity fines.
3 0_5 T o R
| T SSS Dry Density ES B
] 1T N Atterberg W B
] T L H#200 Wash _P-1
31_0 -1 INENENENENENENE]
] SAVED
| PP = 1.0 tsf AT-2 |3 MC [:»
31.5 | Bl
32.0) 1 0l
Can/Tare No. | AT-1 AT-2
Procedure: ASTM D 2488 WET + TARE| 87.67 95.54
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 68.31 73.67
meant for engineering purposes requiring precise classification of soils. TARE 2.47 2.47
% WATER 29.4 30.7

All sample percentages for cobbles and boulders are by volume.

REMARKS:

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



PROJECT AECI NMPP - Raw Water Pond DATE 4/28/21 BORING NO. HA-RWP-05
JOB NO. 107095-002 SHEET NO. 1 TESTED BY CMB
CLIENT NAME _ Haley & Aldrich, Inc. CHECKED BY
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. U1 DEPTH (ft) 12-14
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
- 18 INCH RECOVERY
123 SampIeFair Poor Disturbed
] PP = 3.5 tsf AT-3 s MC ~~|Very stiff to hard, mottled gray and brown,
] | |Lean Clay with Sand (CL); moist; 20% fine to
] | |[medium grained, subangular, sand; 80%
] | |Imedium dry strength, no dilatancy, medium
] 1 | plasticity fines.
12.5 SAVED
1 3_0 -1 :::\\\\\\\\\\\\\\\\\\\\\\:: B
_ 1 ] Dry Density [
— A4 o] Atterberg [Wi
—] 4 A\ Sieve W
] 1 I <aven
13.5 PP =4 .5+ tsf AT-4 NN MC NN
14.0] 1 0l
Can/Tare No. | AT-3 AT-4
Procedure: ASTM D 2488 WET + TARE| 85.64 68.88
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 72.01 58.91
meant for engineering purposes requiring precise classification of soils. TARE 2.45 2.46
% WATER 19.6 17.7

All sample percentages for cobbles and boulders are by volume.

REMARKS:

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




PROJECT AECI NMPP - Raw Water Pond DATE 4/28/21 BORING NO. HA-RWP-020W
JOB NO. 107095-002 SHEET NO. 1 TESTED BY CMB
CLIENT NAME _ Haley & Aldrich, Inc. CHECKED BY
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. DEPTH (ft) 6-8
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
] 20 INCH RECOVERY
60l SampleGood) Fair Poor Disturbed
] PP = 2.75 tsf AT-5 s MC ~~|Very stiff to hard, dark brown, Sandy Lean
] aE | Clay (CL); moist; 36% fine to medium
] | |grained, subangular, sand; 64% medium
] 1 dry strength, no dilatancy, medium plasticity
— 1 SAVED fines.
6.5
A -1 " Dry Density N
7.0 o Atterberg [
— T ~|_#200 Wash |
75 T SAVED B
] PP=45+tsf| AT6 [::] MC |-
8.0 1 |
Can/Tare No. | AT-5 AT-6
Procedure: ASTM D 2488 WET + TARE| 67.90 97.03
NOTE: Soil description is based on visual-manual procedure. This description is not DRY + TARE 59.22 85.24
meant for engineering purposes requiring precise classification of soils. TARE 2.46 2.45
% WATER 15.3 14.2

All sample percentages for cobbles and boulders are by volume.

REMARKS:

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




PROJECT AECI NMPP - Raw Water Pond DATE 4/28/21 BORING NO. HA-RWP-020W
JOB NO. 107095-002 SHEET NO. 1 TESTED BY CMB
CLIENT NAME _ Haley & Aldrich, Inc. CHECKED BY
CLASSIFICATION OF UNDISTURBED SAMPLE
SAMPLE NO. u2 DEPTH (ft) 18-20
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
—] 20 INCH RECOVERY
180l SampIeFair Poor Disturbed
] PP =1.75 tsf AT-7 w MC ~ ~ | Stiff to medium stiff, gray, Sandy Silt (ML);
] | |moist; 40% fine to medium grained,
_ 1 |subangular, sand; 60% low dry strength,
] 1 SAVED rapid dilatancy, non-plastic fines.
18.5 L i
- -1 - Dry Density WS
] - - Atterberg W
1 9_0 1 ES\\\\\\\\S\i\s\\'I\S\\\\\\\ SS_
] T SAVED B
19.5] PP=075tsf| AT-8 [::] MC [::
20.0] 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. AT-7 AT-8
WET + TARE| 66.85 90.29
DRY + TARE | 55.66 73.13
TARE 2.45 2.46
% WATER 21.0 24.3

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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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ ,SAND . SILT OR CLAY
coarse } fine coarse medium | fine
Specimen ldentification Classification LL PL Pl Cc | Cu

& P-2 54.3 POORLY GRADED SAND(SP) 0.98 | 2.7
P-3 34.3 POORLY GRADED SAND(SP) 1.26 | 217
Al TP-3 2.0 SILTY SAND (SLAG)(SM)
1 Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Silt %Clay
® P-2 54.3 12.5 0.426 0.256 0.157 4.6 91.5 3.9
X P-3 34.3 2 0.363 0.276 0.167 0.0 94.9 5.1
4 TP-3 2.0 4.75 0.653 0.152 0.0 82.2 17.8

JS GRAIN SIZE 1011304 - ASH POND.GPJ US LAB.GDT 4/28/09

_ GRAIN SIZE DISTRIBUTION
= GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES AECI New M_adrld .
ST.LOUIS + COLLINSVILLE + KANSAS CITY Embankment Stability Evaluation

1011304.911G




11816 Lackland Road, Suite 150 Project: AECI Ash Pond Evaluation

= GEOTECHNOLOGY inc.

St. Louis, MO 63146 ENGINEERING AND ENVIRONMENTAL SERVIGES Client: AECI
Ph: 314-997-7740 Sample Source: Slag Stockpile
Fax: 314-997-2067 Supplier:
LABORATORY COMPACTION TEST e
A Project No.: 1011304.911G.7310L
*  TestValues
,,,,, Zero Air Voids Test Date: 03/21/09
105.0 > Proctor No.: P-5084
Test Method: ASTM D 1557 Method A
104.0 T Rammer Type: Mechanical
Prep. Method: Dry
1030 o I . X N
Sample Description
///’—\\ \\\\ S]ag
102.0 \
/ \ Sample Properties
5 y Moisture Content -
2 101.0 ) - Liquid Limit  —
5 Plastic Limit -~
g 100.0 _ e Plasticity Index -
- Specific Gravity: 2.400 Estimated
5 Classification -
> 990 —
() Test Results:
98.0 - s Maximum Dry Unit Weight (pcf):  102.7
' Optimum Water Content (%):  17.9
97.0 g  E— Oversize Correction Values:
Maximum Dry Unit Weight (pcf): -
Optimum Water Content (%): -
960 e - SO ] L —
95.0 Tested By: PAR input By: ZRB
10 1 12 13 14 15 16 17 18 19 20 Date: 03/21/09 Date: 03/23/09
0,
Water Content (%) Checked By:  ZRB
Date: 03/23/09




11816 Lackiand Road, Suite 150 = GEOTE(]"INOLO@INC Project: AECI Embankment Stability Evaluation
—] v .

St. Louis, MO 63146 ENGINEERING AND ENVIRONMENTAL SERVICES Client: AEC! COHSU]ng Services
Ph: 314-997-7740 Sample Source: P-4 Drilling Spoils
Fax: 314-997-2067 Supplier: N/A

Test Information
Project No.: 1011304.911G . 7310L

LABORATORY COMPACTION TEST

*  Test Values
_____ o0 Alr Vords Test Date: 03/24/09
120.0 = Proctor No.: P-5086
119.0 //- \ , Test Method: ASTM D 1557 Method A
' / \ Rammer Type: Mechanical
Prep. Method: D
118.0 \ - : .
/ Sample Description
117.0 o / I B e e Brown, silty CLAY
116.0 . Sample Properties
5 / \ Moisture Content -
£ 4450 : \ Liquid Limit 36
£ / \ Plastic Limit 19
g 114.0 y. 1 : - Plasticity Index 17
= \ Specific Gravity: 2.650 Estimated
£ X ificati L
S5 4130 Classification C
> \
) \ Test Results:
120 ] Maximum Dry Unit Weight (pcf):  119.6
: Optimum Water Content (%):  11.9
111.0 : — -
\ Oversize Correction Values:
110.0 N Maximum Dry Unit Weight (pcf): -
Optimum Water Content (%): -
109.0 [t
108.0 Tested By: PAR Input By: PAR
7 8 ¢ 10 M1 12 13 14 15 16 17 18 19 Date: 03/24/09 Date: 03/25/09

Water Content (%) Checked By:  ZRB

Date: 03/26/09




£ GEOTECHNOLOGY, inc.

ENGINEERING AND ENVIRONMENTAL SERVICES
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CONSOQL IDATED UNDRAINED TRIAXIAL COMPRESSION TEST

ASTM D 4767
Project No.: 1011304
Boring: P-2, P-2, P-2
750.3b (03/31/09) Sample: 6, 6, 6 - Depth: 14, 14, 14
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GRAIN SIZE IN MILLIMETERS

0.001

GRAVEL

SAND

COBBLES

coarse ! fine

coarse ] medium

I

fine

SILT OR CLAY

Specimen Identification

Classification

LL PL

Pl

Cc

Cu

@ P-2

54.3

POORLY GRADED SAND(SP)

0.98

2.71

@ P-3

34.3

POORLY GRADED SAND(SP)

1.26

2147

A TP-

3 2.0

SILTY SAND (SLAG)(SM)

Specimen ldentification

D100

D60

D30

D10 %Gravel | %Sand

%Silt

%Clay

® P-2

54.3

12.5

0.426

0.256

0.157 4.6 91.5

3.9

GPJ US LAB.GDT 4/28/09

X P-3

34.3

0.363

0.276

0.167 0.0 94.9

5.1

Al TP-

3 2.0

4.75

0.653

0.152

0.0 82.2

17.8
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