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AMEREN MISSOURI MERAMEC ENERGY CENTER
EVALUATION OF CCR UNITS
ST. LOUIS COUNTY, MISSOURI

1.0 INTRODUCTION

The Meramec Energy Center is located at the southernmost point in St. Louis County, Missouri at the
confluence of the Mississippi and Meramec Rivers, approximately 2.8 miles southeast of the City of
Arnold. The Meramec Energy Center has ten surface impoundments used for managing coal combustion
residuals (CCR) within an approximate 138-acre area. They are designated as Ponds 489, 490, 491, 492,
493, 494, 495, 496, 498 and Inactive Pond 498. Ponds 489, 490, 491, 494, 495 and Inactive Pond 498 no
longer receive CCR and are inactive. Pond 498 (MCPD) was closed in 2021. The remaining active CCR
surface impoundments are Ponds 492 (MCPA), 493 (MCPB) and 496 (MCPC). Stormwater, and
discharge from the active ponds is routed to the Retention Pond prior to discharge through an NPDES
permitted outfall. A map showing the location of the surface impoundments and the Retention Pond is
attached as Figure 1.

1.1  Purpose

The purpose of this report is to document evaluations and assessments completed for the Ameren
Missouri Meramec Energy Center active CCR Units as required by select sections within 40 CFR Part
257, the final rule to regulate the disposal of CCR as solid waste under Subtitle D of the Resource
Conservation and Recovery Act (RCRA). Specifically, Reitz & Jens completed assessments and
evaluations as required by:

A. §257.73(c)(1), History of Construction

B. §257.73(a)(2), Periodic Hazard Potential Classification

C. §257.73(d)(1), Periodic Structural Stability Assessment

D. §257.73(e)(1), Periodic Safety Factor Assessment

E. §257.82, Hydrologic and Hydraulic Capacity Requirements, and

F. §257.83(b), Inspection Requirements for CCR Surface Impoundments

The evaluations and assessments required by §257.73(c)(1) are discussed in the body of this report. The

evaluations and assessments required by the remaining applicable sections of 40 CFR Part 257 are
contained in the Appendices.
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2.0 MERAMEC ENERGY CENTER CCR UNITS

2.1  Owner and Operator

The CCR Units at the Meramec Energy Center (MEC) are owned and operated by Ameren Missouri.
MEC plant personnel have the primary responsibility of CCR unit operation. The MEC is located at 8200
Fine Road in St. Louis, Missouri 63129. The Ameren Missouri Dam Safety Group performs CCR unit
inspections and reviews all updates to the Operations and Maintenance (O&M) Manual. A copy of the
2011 O&M manual is included in Appendix A. The Ameren Missouri Dam Safety Group is located at
11149 Lindbergh Business Court, St. Louis, Missouri 63123.

2.2 CCR Unit Location

The CCR Units are located as identified on the most recent 7.5-minute topographic quadrangle map in
Section 3, Township 42N, and Range 6E. Section 3 is irregularly shaped. A plot of the USGS
topographic quadrangle map showing the location of the MEC is attached as Figure 2.

2.3  CCR Unit Identification and Purpose

There are ten surface impoundments and the Retention Pond at the MEC. The Retention Pond collects
stormwater and discharge from the active CCR units at the MEC. The surface impoundments are used to
store CCR. The Retention Pond is used for retention and water clarification and alkalinity adjustment of
stormwater and surface impoundment discharge prior to discharge through Outfall #003 of NPDES permit
number MO-0000361. The name of each unit, type of impounded CCR, and operational status are listed
in Table 1. New naming convention, MCPA, MCPB, and MCPC, have been assigned to the active CCR
units, ponds 492, 493, and 496, respectively. In the future Ameren will refer to the active CCR units by
their new names, not their pond numbers. The CCR units are not regulated as dams by the Missouri
Department of Natural Resources (MDNR) because the height of the perimeter impoundments is less than
35 feet. As aresult, the State of Missouri has not assigned ID numbers to these impoundments.

Table 1 — Meramec Energy Center CCR Units

CCR Unit CCR Type Operational Status
Pond 489 Fly Ash Closed
Pond 490 Fly Ash Inactive
Pond 491 Fly Ash Inactive
MCPA (Pond 492) Bottom Ash Active
MCPB (Pond 493) Bottom Ash Active
Pond 494 Fly Ash Inactive
Pond 495 Fly Ash Inactive
MCPC (Pond 496) Bottom Ash Active
MCPD (Pond 498) Fly Ash Closed
Inactive Pond 498 Fly Ash Inactive
Retention Pond None Active

REITZ & JENS, INC.
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2.4 CCR Unit Watershed

The Meramec Energy Center is located at the confluence of the Meramec and Mississippi Rivers outside
of the regulatory floodway and 100-year floodplain of both rivers. According to the current Flood
Insurance Rate Map, the regulatory 100-year flood elevation at the site is el. 416. The Meramec River is
to the west of the CCR units and the Mississippi River is to the east, with the confluence of the two rivers
directly to the south. An unnamed tributary to the Meramec River runs along the north side of the CCR
units. Outfall #003 from the Retention Pond discharges into this unnamed tributary approximately 0.25
miles upstream from its confluence with the Meramec. The Meramec River has a watershed area of
approximately 2,149 square miles and the Mississippi River has a watershed area of approximately
700,000 square miles at their confluence. The watershed area of the unnamed tributary is approximately
0.61 square miles. The Meramec Energy Center does not receive run-on from areas outside of the facility.

2.5 Geomorphology and Foundation Geology

The geology at the Meramec Energy Center consists of natural alluvium, approximately 100 feet thick,
deposited by the Meramec and Mississippi Rivers and sedimentary rocks of the Paleozoic age.

The site lies on the northeastern flank of the Ozark dome, a major structural feature of southeast Missouri.
The general dip of the rock strata is toward the northeast varying from one to two degrees. The rock
below the alluvial deposits is the Middle Warsaw formation of the Lower Meramecian Series of the
Lower Mississippian System. Locally, the Warsaw formation consists of interbedded gray, crinoidal
limestone and shaley limestone with dark gray, fissile shale. It ranges from 70 to 90 feet in thickness in
the vicinity of the site (Shannon & Wilson, 1979).

The natural alluvium consists of gray and brown, high plastic clays, silty clays and clayey silts, gray silty
sands, and sands for a thickness of approximately 100 feet. A 6- to 8-foot-thick layer of sand and gravel
is intermittently encountered overlying the bedrock. The stratification of the alluvium is heterogeneous.

The Meramec Energy Center sits on fill placed to bring the site up to an elevation of approximately 418.5
feet. Fill depths range from about 6 to 18 feet. Fill was borrowed from the incised portion of the surface
impoundments constructed in the early 1950’s. The fill is generally high plastic clay or silty clay.

Groundwater levels at the Meramec Energy Center closely follow the stage of the adjacent Mississippi
River, which controls the level of the rivers at the confluence. Historic records of the Mississippi River
stages indicate that the river level varies between about el. 369 and el. 406.5, except for the high river
stage of el. 416.5 during the 1993 flood.

2.6  Surveillance, Maintenance and Repair of the CCR Units

The Meramec Ash Pond Embankment O&M manual outlines objectives, responsibilities, and procedures
for Ameren personnel who are responsible for the management of the Meramec CCR units. The
embankments of the CCR units are visually inspected weekly by Ameren plant operations staff. Ameren
Missouri Dam Safety Group personnel perform annual inspections and periodic inspections or
assessments with plant operations staff. In addition, the Ameren Missouri Dam Safety Group may
conduct unannounced safety inspections. Descriptions of each type of inspection or assessment are

REITZ & JENS, INC.
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included in the following sections. Checklists used during inspection of the CCR Units are included in
the attached O&M manual.

2.6.1 Surveillance
2.6.1.1 Weekly Inspections

Weekly inspections are conducted by plant staff or support staff familiar with the ponds/ash pond
embankments. The weekly inspections consist of visually inspecting the crest and slopes of each ash
pond embankment to identify new or changed conditions. Checklists are completed and are made
available to the Dam Safety Group for review.

2.6.1.2 Annual Inspection

These inspections are conducted annually by the plant staff and the Ameren Missouri Dam Safety Group
staff. The annual inspection is a detailed visual inspection of the ash pond embankment crest, interior and
exterior slopes, downstream toe area, inlet/outlet works, and appurtenant structures.

An inspection report is to be prepared by the Ameren Missouri Dam Safety Group staff that includes a
description of the observations of the visual inspection, photographs of the facilities taken during the
inspection, and a written evaluation of the results. A record of maintenance activities for the ash pond
embankments is also kept current by the Ameren Missouri Dam Safety Group.

2.6.1.3 Periodic Structural Stability Assessments

The Periodic Structural Stability Assessments are conducted every 5 years by the Ameren Missouri Dam
Safety Group staff to document whether the design, construction, operation, and maintenance of the CCR
unit is consistent with recognized and generally accepted good engineering practices for the maximum

volume of CCR and CCR wastewater which can be impounded therein in general accordance with 40
CFR Part §257.73(d)(1).

Ameren Missouri Dam Safety Group staff will prepare a periodic structural stability assessment report
which at a minimum will document whether the CCR unit has been designed, constructed, operated, and
maintained with:

1.  Stable foundations and abutments;

il.  Adequate slope protection to protect against surface erosion, wave action, and adverse
effects of sudden drawdown;

iii.  Dikes (embankments) mechanically compacted to a density sufficient to withstand the range
of loading conditions in the CCR unit;

iv.  Vegetated slopes of dikes and surrounding areas not to exceed a height of 6 inches above the
slope of the dike, except for slopes which have an alternate form of slope protection;

v. A single spillway or a combination of spillways designed, constructed, operated, and
maintained to adequately manage flow during and following the peak discharge from the
design flood event. The spillways must be either of non-erodible construction and designed
to carry sustained flows; or earth or grass-lined and designed to carry short-term, infrequent
flows at non-erosive velocities where sustained flows are not expected;

REITZ & JENS, INC.
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vi.  Hydraulic structures underlying the base of the CCR unit or passing through the dike of the
CCR unit that maintain structural integrity and are free of significant deterioration,
deformation, distortion, bedding deficiencies, sedimentation, and debris which may
negatively affect the operation of the hydraulic structure;

vii.  For CCR units with downstream slopes which can be inundated by the pool level of an
adjacent water body, such as a river, stream or lake, downstream slopes that maintain
structural stability during low pool of the adjacent water body or sudden drawdown of the
adjacent water body.

If a deficiency or a release is identified during the periodic assessment, Ameren Missouri will remedy the
deficiency or release as soon as feasible and prepare documentation detailing the corrective measures
taken.

2.6.1.4 Periodic Hazard Potential Classification

Ameren Missouri Dam Safety Group staff will update the hazard potential classification every 5 years in
general accordance with 40 CFR Part §257.73(a)(2). Ameren Missouri Dam Safety Group staff will
prepare documentation of the hazard potential classification of each CCR unit as either high hazard
potential CCR surface impoundment, a significant hazard potential CCR surface impoundment, or a low
hazard potential CCR surface impoundment, and the basis for each hazard potential classification.
Ameren Missouri Dam Safety Group staff will prepare and maintain a written Emergency Action Plan if it
is determined that a CCR unit is either a high hazard potential surface impoundment or a significant
hazard surface impoundment.

2.6.1.5 Periodic Safety Factor Assessment

Ameren Missouri Dam Safety Group staff will conduct periodic safety factor assessments every 5 years in
general accordance with 40 CFR Part §257.73(e)(1). The periodic safety factor assessments will be
conducted for each CCR unit and will document whether the calculated factors of safety for each CCR
unit achieve the minimum safety factors specified in §257.73(e)(1) for the critical cross section of the
embankment. The critical cross section is the cross section anticipated to be the most susceptible of all
cross sections to structural failure based on appropriate engineering considerations, including loading
conditions. The safety factor assessments will be supported by appropriate engineering calculations.

2.6.1.6 Periodic Inflow Design Flood Control System Plan

Ameren Missouri Dam Safety Group staff will prepare a inflow design flood control system plan every 5
years in general accordance with 40 CFR Part §257.82. The plan will document how the inflow design
flood control system has been designed, constructed, operated and maintained to adequately manage flow
by definition or regulation into the CCR surface impoundment during and following the peak discharge of
the inflow design flood. The inflow design flood is the probable maximum flood for a high hazard
potential CCR surface impoundment, the 1000-year flood for a significant hazard potential CCR surface
impoundment, the 100-year flood for a low hazard potential CCR surface impoundment, and the 25-year
flood for an incised surface impoundment.

REITZ & JENS, INC.
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2.6.1.7 Special Inspections

Special inspections are conducted when extreme events which may impact stability (seismic activity,
severe flooding, etc.) occur. Special inspections are similar to the annual inspection but may be focused
on a particular area. If conditions are discovered during a weekly or annual inspection which create
concern for the MEC plant, personnel, or surrounding properties, a special inspection will be conducted.
Responsibility for performance of special inspections will be evaluated based on the severity of the event
and potential damage.

2.6.1.8 Unannounced Inspections

The Ameren Missouri Chief Dam Safety Engineer (CDSE) may conduct unannounced inspections at the
site as deemed appropriate. The inspection may include a visual inspection of the facility, a review of the
inspection documentation, and interviews with plant personnel to review their understanding of the
required inspection procedures.

2.6.1.9 Inspection Findings

Observations made during the inspections are rated with a condition code as shown in the following Table
2. The timeliness of response to deficiencies observed depends on the severity of the condition.

Table 2 - Ameren Missouri Dam Safety Inspection Condition Codes

Condition Code Description

Emergency Condition. A serious dam safety
condition exists that need immediate action.
Emergency measures implemented as
instructed by Chief Dam Safety Engineer; pool
draw down, emergency repairs, work
stoppage, plant stoppage.

[tem needing immediate maintenance to
restore or ensure its safety and integrity.
Remediation should be complete within 1
month or as required.

Minor Maintenance. Item needing minor
maintenance and/or repairs within the year.
The safety or integrity of the item is not yet
imperiled.

Condition requires regular observation and
potential future minor maintenance.

GC Good Condition.

NO No observation possible.

NI Not Inspected. State reason in comment
column.

EC

IM

MM

OB
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3.0 MCPA (POND 492), MCPB (POND 493) AND MCPC (POND 496)

3.1 History of Construction

MCPA, MCPB and MCPC were brought online in the 1950’s. These ponds are commonly referred to as
the “Bottom Ash Pond”. The location of the ponds is shown in Figure 3. As-built drawings for the ponds
are presented in the O&M manual in Appendix A. The ponds receive flow from the plant combined
drained sump (CDS) and bottom ash sluice flow. Flow is conveyed south to north through interior ditches
within the ash. From south to north flow passes through MCPC to MCPA and then to MCPB. MCPA
and MCPB are separated by an interior berm, and the level in MCPA is controlled by two culverts
through the berm which are fitted with knife gates. The level in MCPB is primarily controlled by an 18-
inch diameter carbon steel pipe which discharges into the Retention Pond and serves as the principal
spillway, and a 24-inch diameter corrugated metal pipe which serves as a secondary spillway.

MCPA and MCPC are incised and bounded on the east by the railroad loop, on the north by MCPB, on
the west by inactive Pond 490 and closed Pond 498, and on the south by the plant fill. MCPB is partially
incised and bounded on the north by a short section of the perimeter levee, on the west by inactive and
closed Pond 498, on the south by MCPA, and on the east by the railroad loop and high ground. The
railroad loop crosses through MCPB from the west to east.

A summary of pertinent data for each CCR unit are summarized in Table 3.

Table 3 — MCPA (Pond 492), MCPB (Pond 493) and MCPC (Pond 496)

Maximum | Maximum | Minimum Upstream | Downstream
. Pond Dam Crest Crest Slope Slope
CCR Unit Area Height Width L&:ftt)h Steepness | Steepness
(acres) (feet) (feet) (H:V) (H:V)
MCPB 6.9 24.7 10 1,200 | Unknown 2:1
MCPA and .
MCPC 8.0 Incised NA NA NA NA

Modifications to Embankment Geometry and Operation

3.2.1 1970’s Spillway and Embankment Modification

Plans from the late 1970’s for Retention/Mixing Pond Area show that the northern portion of the MCPB
embankment was raised. The plan sheet is shown as Figure 4. The embankment was raised
approximately 0.5 to 2.5 feet, and fill was added to flatten the downstream slope to 2 Horizontal
(H):1Vertical (V). Compaction specifications are noted on the plan sheet for new fill placement and
required fill to be placed in 6-inch layers compacted to 95% Modified Proctor Density. On the same plan
sheet the existing pond overflow was shown to be abandoned. A new 18-inch diameter corrugated steel
spillway pipe was shown and is currently in operation as the principal spillway. The new pipe was added
to route discharge from MCPB to the Retention Pond.

REITZ & JENS, INC.
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3.2.2 2000 Railroad Loop Embankment Construction

Construction of the railroad loop was complete in 2000. The railroad loop embankment enlarged and
flattened the downstream slope of MCPB exterior embankment for about 300 feet before the railroad
embankment turned south and east and cut across MCPB. The railroad embankment then ran south and
east along the edge of MCPA and 496 for approximately 900 feet before turning south and west cutting
across MCPC. The railroad embankment where it intersects the MCPB exterior embankment was
constructed of soil fill with 2H:1V upstream slopes and 3H:1V downstream slopes. The railroad
embankment was constructed of shot-rock fill where it cuts across MCPB and MCPC. The cutoff portion
of MCPB was subsequently filled with CCR to near capacity. Ameren reports that the cutoff area is still
hydraulically connected to the remaining pond because of the porous railroad embankment fill, and the
area is inundated by shallow water during high pool levels. The cutoff portion of MCPC was filled and
currently is a gravel parking lot. Plans for construction of the railroad embankment are shown in Figures
5-11.

3.2.3 2012 Downstream Riprap Placement

In 2012, riprap was placed at 2H:1V on the downstream slope of MCPB that had been cut-off by the
railroad embankment and where a tributary is adjacent to the embankment toe. The riprap was placed to
improve stability and provide erosion protection. As-built plans for the riprap placement are shown in
Figures 12-13. At the same time rock fill was placed for an access road adjacent to the railroad
embankment on the north side of MCPB.

3.2.4 2012 Combined Drain Sump Re-Route

In 2012, the Combined Drain Sump (CDS) was re-routed so that it discharged into MCPC. Prior to re-
routing the flow, the CDS discharged into Pond 489. Flow from the CDS is discharged through a 20-inch
diameter DR17 HDPE pipe.

3.2.5 2013 Ash Pond Overflow

Construction of an overflow pipe and ditch from MCPB to the Retention Pond was completed in 2013.
The as-built plan for this work is shown in Figure 14. The construction included 110 feet of 24-inch
diameter corrugated metal pipe with an invert elevation of 409.5 feet on the upstream side, a riprap lined
ditch with 2H:1V sideslopes, and 100 feet of 24-inch diameter steel casing pipe on the downstream side.
The invert elevation of the steel casing pipe at the retention pond is 404 feet.

3.2.6 2015 Staff Gage and Riprap Installation

Ameren Missouri completed maintenance work on MCPB in November 2015. A staff gage was installed
on the skimmer for the principal spillway to monitor the pond water level, and riprap was placed on the
downstream slope of MCPB west of the riprap placed in 2012. The entire downstream slope is now
armored with riprap. The area downstream of the exterior slope was also graded to create positive
drainage away from the embankment.

3.2.7 2018 CCR Excavation

REITZ & JENS, INC.
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In 2018, Ameren Missouri removed a significant volume of CCR from MCPA and MCPC to facilitate
closure of Pond 489. The CCR removal increased the amount of storage in both ponds.

3.3 Foundation and Abutment Geology

The geotechnical investigation for the railroad loop shows a soil profile running from the northwest
corner of MCPB to southern portion of MCPC. This geotechnical investigation report is included in
Appendix A. Boring logs on the profile show the uppermost stratum is generally lean clay with a
thickness of 25 to 45 feet. The exception is at the south end of MCPC where a thin layer of sand was
observed above the lean clay. Plant borings show the lean clay is generally firm to stiff. The lean clay is
underlain by 6 to 35 feet of high plastic clay, which has a soft to stiff consistency. Beneath the high
plastic clay, loose to dense sand and gravel was observed to the top of limestone bedrock which was
encountered at elevations ranging from 306 to 310 feet.

34 Embankment Material

Borings through the MCPB exterior embankment in 2021 show that the embankment was primarily
constructed with clay and silt fill of alluvial origin, which were presumably excavated from the incised
portions of the ash ponds. The consistency of the fill is firm to stiff. Portions of the embankment of been
widened or raised with medium-dense to dense bottom ash or crushed limestone. The downstream slope
is lined with MoDOT Type 4 Rock Ditch Liner that has a predominant size of 19 inches.

Embankment fill placed in the 1970’s raised the crown of the MCPB embankment 0.5 to 2.5 feet, and fill
added to the downstream slope to flatten it to 2H:1V. The plan sheet for the fill placement noted that the
fill should be placed in 6-inch layers compacted to 95% Modified Proctor Density. About 300 feet of the
embankment was subsequently enlarged and approximately 200 feet of the downstream slope was
flattened to 3H:1V during the rail loop construction. Fill placed for the rail loop was compacted in
systematic coverages with loose lift thicknesses not exceeding 12 inches. The fill was compacted to a dry
unit weight equal to at least 92% of the Standard Proctor maximum dry density. This area was
subsequently armored with riprap in 2015. The remaining downstream embankment slope east of the
section modified during rail loop construction was armored with riprap at a 2H:1V slope to improve
stability and provide erosion protection. The upstream slopes are currently buttressed with CCR or the
railroad loop for a distance of 30 to 60 feet from the centerline of the original embankment. The CCR on
the upstream slope has very gradual slope steepness. Profile elevations of the top of the embankment
measured by Ameren in 2015 are shown in Figure 15 and range from 413.2 to 415.3 feet.

3.5 Operating Pool Surface Elevations
The normal operating pool level is 409.5 feet for MCPB and 410.3 for MCPA and MCPC. The maximum
surcharge pool elevation during the 100-year, 24-hour storm is 412.85 feet for MCPA and MCPC, and

412.05 feet for MCPB. Area-capacity curves for MCPA, MCPC, and MCPB are shown in Figures 16 and
17.

REITZ & JENS, INC.
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3.6 CCR Unit Outlet Works

The principal spillway for MCPB is a drop-inlet with a 764 feet long, 18-inch diameter carbon steel pipe
that discharges into the Retention Pond. The pipe alignment is shown in Figure 4. A secondary spillway
or “overflow pipe” consists of a 100-foot long 24-inch corrugated metal pipe. The secondary spillway
pipe discharges into an overflow ditch that has a 6-foot bottom width and 2H:1V riprap armored side
slopes. The overflow ditch is approximately 650 feet long and flows east, emptying into a 24-inch
diameter carbon steel pipe that discharges into the Retention Pond.

The ponds receive flow from the plant combined drained sump (CDS), bottom ash sluice flow and
stormwater runoff from Ponds 490 & 491, the conveyor and coal pile area, portions of closed Pond 498
and the Switchyard. Flow is conveyed south to north through MCPC to MCPA and then to MCPB.
MCPA and MCPB are separated by an interior berm, with level in MCPA and MCPC controlled by two
approximately 40-foot long, 24-inch diameter carbon steel culverts through the berm which are fitted with
a knife gates.

Summarized in Table 4 are pertinent data for the outlet works.

Table 4 — Ponds 492, 493 and 496 Outlet Works.

. . Upstream Invert Downstreal_n
CCR Unit Description Type Elevation (feet) Invert Elevation
(feet)
18-inch, carbon
MCPB Principal Spillway steel pipe w/ 408.9 400.3
drop inlet
MCPB Secondary 24-inch, CMP 409.5 404.3
Spillway
MCPA Principal Spillway Car(bzgnzjt'églcg'ipe 410.3/411.4 410.1/410.1

3.7 Impounded CCR

MCPA, MCPB and MCPC impound bottom ash. Table 5 summarizes the approximate volume and depth
of the CCR stored in each unit.

REITZ & JENS, INC.
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Table 5 - Ponds 492, 493 and 496 Approximate Volume and Depth of Impounded CCR
Approximate Est. Est.
CCR Unit Est. Volume | Bottom Elev. Maximum ]];:::) Slv:; 2%; Maximum
of CCR (CY) of CCR Unit CCR Elev. (feet) Depth of CCR
(feet) (feet) (feet)
MCPA 68,000 398 415 10 17
MCPB 60,000 398 413 10 14
MCPC 185,000 402 420 8 18

Particle size distribution tests on samples of bottom ash show the ash is generally well-graded from fine
gravel-size to fine sand-size, with 12% to 14% fines (<0.075mm particles). The Specific Gravity of the
bottom ash ranges from 2.50 to 2.65. Relative density tests on samples of bottom ash show the minimum
dry unit weight ranges from 44 to 71 pcf, and the maximum dry unit weight ranges from 70 to 89 pcf.

3.8 Instrumentation

A staff gage was installed in MCPA, MCPB and MCPC in late 2015. No other instrumentation has been
installed on these ponds and there are no historical records of pool levels. The new staff gage will be used
to measure and record pool levels during weekly inspections.

3.9  Structural Instability

There are no records of structural instability for MCPA, MCPB and MCPC.

REITZ & JENS, INC.
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4.2.2 Staff Gage (2015)

In 2015 a staff gage was installed. No other instrumentation has been installed and there are no historical
records regarding pool levels. The staff gage is used to measure and record pool levels during weekly
inspections. The outlet works include a timber stop log structure and drop inlet with a 24-inch HDPE
pipe that discharges into the Retention Pond. The staff gage was removed as part of closure construction
in 2021.

4.2.3 Closure Construction (2021)

Closure of MCPD was initiated in 2021 and is planned to be complete in the same year. Closure includes
grading the remaining exposed CCR to facilitate drainage and capping the CCR with a HDPE
geomembrane overlain by 2 feet of soil. The principal spillway will also be grouted closed, with all non-
contact stormwater routed to the Recycle Pond or MCPA, MCPB and MCPC via overland.

4.3 Foundation and Abutment Geology

The geotechnical investigation for MCPD included 11 borings which are included in Appendix A. The
foundation for the perimeter berms consists of fly ash that is underlain by lean silty clay and high plastic
clay. The bottom of MCPD is founded on lean silty clay or high plastic clay. Standard penetration tests
in the fly ash yielded N-values which ranged from 1 to 10 blows per foot, indicating a very loose to
medium-dense relative density. A consolidated undrained triaxial test on an undisturbed sample of fly ash
had an angle of internal friction (¢) of 32°. Unconsolidated undrained (UU) triaxial shear strength tests
on sample of undisturbed fly ash yielded undrained shear strengths (su) which ranged from 320 to 1220
pounds per square feet (psf) and averaged 700 psf. The clay is soft to stiff, and UU tests on undisturbed
samples of clay resulted in sy which range from 600 to 2840 psf, and averaged 1200 psf.

Borings drilled for the railroad loop show that the clay extends to approximate elevations 315 to 325 feet.
The clay is underlain by sand and gravel to an elevation of approximately 310 feet, where limestone is
encountered.

4.4 Embankment Material

The perimeter berm for MCPD was constructed of compacted fly ash above the existing ground surface,
which was generally at about elevation 417 feet. The downstream slopes are 3H:1V. The upstream
slopes are 4H:1V except for the west embankment which was sloped at are 3H:1V. Additional fly ash fill
was placed downstream of the perimeter berm on the west, north and south embankment slopes. The
bottom of the pond was set at the top of natural clays which have an elevation of 395 to 398 feet.

Fly ash placed for the perimeter berm was moisture conditioned and compacted to a minimum of 95% of

the maximum density determined by laboratory compaction characteristic tests using standard effort. Fill
placement was monitored and moisture-density tests were obtained during construction.
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4.5 Operating Pool Surface Elevations
The MCPD has been dewatered and is being closed.

4.6 CCR Unit Outlet Works

During closure construction the MCPD spillway stoplog structure was removed and the spillway conduit
was grouted closed. The interior of MCPD has been graded and capped to route stormwater via overland
flow to designated outfalls.

4.7 Impounded CCR
MCPD impounds fly ash at the approximate volume and depth shown in Table 7.

Table 7 - MCPD approximate volume and depth of impounded CCR

CCR Unit Est. Volume Approximate | Est. Est. Average | Est.
of CCR (CY) Bottom Elev. | Maximum Depth of CCR | Maximum
of CCR Unit CCR Elev. (feet) Depth of CCR
(feet) (feet) (feet)
MCPD 510,000 395 433 19 38

Particle size distribution tests on samples of fly ash show the ash consists of nearly uniform silt-size
particles (0.075 mm to 0.02 mm). The Specific Gravity of the fly ash is about 2.95.

4.8 Instrumentation

The staff gage used for monitoring the MCPD pool level has been removed. The MCPD has been
dewatered and is currently being closed.

4.9  Structural Instability

There are no records of structural instability for MCPD.

REITZ & JENS, INC.
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5.0 PERIODIC HAZARD POTENTIAL CLASSIFICATION

40 CFR Part 257
Periodic Hazard Potential Classification Assessments for CCR Surface Impoundments
§257.83(a)(2)

The 2020 Periodic Hazard Potential Classification Assessment was conducted for active CCR surface
impoundments MCPA, MCPB and MCPC, and MCPD at the Meramec Energy Center in accordance with
the requirements of 40 CFR 257.73(a). These CCR surface impoundments are low hazard potential
because failure of the impoundment is not expected to cause a loss of human life, and the economic,
environmental and lifeline losses are expected to be low and generally limited to the owner. The hazard
potential classification was completed in general accordance with Federal Guidelines for Dam Safety:
Hazard Potential Classification for Dams by the Federal Emergency Management Agency (January
2004).

CCR Unit Hazard. Pote.ntlal
Classification
MCPA, MCPB and MCPC Low
MCPD Low

The basis for the hazard potential classification is documented in Appendix B: Meramec Energy Center
Hazard Potential Classification. A subsequent assessment of the hazard potential must be conducted
within 5 years of the date of this report.
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PERIODIC STRUCTURAL STABILITY ASSESSMENT

6.0
40 CFR Part 257
Periodic Structural Stability Assessment for CCR Surface Impoundments §257.73(d)(1)

The 2020 Periodic Structural Stability Assessment was conducted for the active CCR surface
impoundments MCPA, MCPB, MCPC, and MCPD at the Meramec Energy Center. The structural
stability assessment was completed in general accordance with 40 CFR Part §257.73(d)(1). Assessment
of all these CCR Units found no structural stability deficiencies, no significant issues with the current
operations and maintenance, and that the design and construction are adequate, however some corrective

measures were recommended.
Requirement MCPA, MCPB and MCPC MCPD
Periodic assessment was completed in general
accordance with the requirements of 40 CFR Part Yes Yes
§257.73(d)(1)

Refer to Appendix C for the 2020 Periodic Structural Stability Assessment report. A subsequent Periodic
Structural Stability Assessment must be conducted within 5 years of the date of this report.
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7.0 PERIODIC SAFETY FACTOR ASSESSMENT

40 CFR Part 257
Periodic Safety Factor Assessment for CCR Surface Impoundments §257.73(e)(1)

The 2020 Periodic Safety Factor Assessment was conducted for the active CCR surface impoundments
MCPA, MCPB and MCPC at the Meramec Energy Center. The Periodic Safety Factor Assessment for
each active CCR Unit at the Meramec Energy Center shows that the critical cross section for these Units
meet or exceed the minimum factors of safety specified in 40 CFR Part §257.73(e)(1) as summarized
below.

Requirement MCPA, MCPB, and MCPC

The calculated static factor of safety under the
long-term, maximum storage pool loading 21.50

condition must equal or exceed 1.50.
The calculated static factor of safety under the
maximum surcharge pool loading condition >1.40
must equal or exceed 1.40.
The calculated seismic factor of safety must
equal or exceed 1.00.
The calculated liquefaction factor of safety
must equal or exceed 1.20.

>1.00

21.20

Refer to Appendix D for the 2020 Periodic Safety Factor Assessment report. A subsequent Periodic
Safety Factor Assessment must be conducted within 5 years of the date of this report.
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8.0 HYDROLOGIC AND HYDRAULIC CAPACITY REQUIREMENTS

40 CFR Part 257
Hydrologic and Hydraulic Capacity Requirements for CCR Surface Impoundment §257.82

The 2020 periodic inflow design flood control system plan was completed for the active CCR surface
impoundments MCPA, MCPB and MCPC at the Meramec Energy Center. The periodic inflow design

flood control system plan was completed in general accordance with 40 CFR Part §257(e)(1) using the
100-year design flood for low hazard potential CCR surface impoundments.

Requirement MCPA, MCPB, and
MCPC
The periodic inflow design flood control system
plan meet the requirements of 40 CFR Part Yes

§257.82

Refer to Appendix E for the 2020 Inflow Design Flood Control System Plan report. The owner or

operator must prepare periodic inflow design flood control system plans every five years, or whenever
there is a change in conditions that would substantially affect the plan.

Engineer’s Seal

(o MHHI////
e ityy,
\\"}‘\\% OF M S’ \ "‘Z}

R

§§K§-- ................. %,
§ 75 JEFF x
S BERTEL /A5
"=‘: NUMBER  J7/ &
279, % PE-2010025265 7 & &
25 Y S

%00 y ‘<’§*

N S

2

\\

a@ /0 E‘;‘w\

NAL
KAt

Page 19
Evaluation of CCR Units

Jeff Bertel, P.E.
License: PE-2010025265
Date: October 15, 2021

REITZ & JENS, INC.




Ameren Missouri Meramec Energy Center Page 20
Evaluation of CCR Units
October 2021

9.0 CLOSURE

The preceding history of construction is regarded as a living document. If there is a significant change to
any information or there are periodic updates, Ameren must update the relevant information and place it
in the facility’s operating record.
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APPENDIX A

OPERATIONS AND MAINTENANCE MANUAL
POND 498 GEOTECHNICAL BORINGS
RAILROAD LOOP GEOTECHNICAL INVESTIGATION REPORT
BOTTOM ASH CLOSURE GEOTECHNICAL BORINGS
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KEY TO BORING LOGS

Symbol  Description Symbol  Description Symbol  Description

KEY TO SOIL SYMBOLS Poorly-graded SAND (SP) SOIL SAMPLERS

g%%DC Crushed Limestone 2-in. O.D. Split-Spoon
2’%000% Inorganic, non-plastic SILT
(ML)
Miscellaneous FILL [I 3-in. O.D. Shelby Tube
COAL

Low plastic Clayey SILT (ML)

EAEAEdE Clayey Sandy SILT (ML)

/ Medium to high plastic CLAY
/ Clayey GRAVEL or Gravelly
CLAY (GC)
High plastic CLAY (CH)
/ MISCELLANEOUS SYMBOLS
Low plastic CLAY (CL) ~Z Water table during
drilling
Low plastic Silty CLAY/ > Delayed Reading
Clayey SILT (CL-ML) of Water table
Clayey SAND or Sandy N\ Boring continues
CLAY (SC)
Y Low plastic Silty CLAY (CL) @ Moisture content (%)
| |
Silty SAND (SM) A N-value from Standard
Penetration
Test, ASTM D-1586 (blows/ft)
D Poorly-graded GRAVEL (GP) Shear strength from
f' o $ Pocket Penetrometer (tsf)
Notes:

1. Borings were completed by Bulldog Drilling under a subcontract with Reitz & Jens. Borings were made with a CME 55LC track
drill rig using 4.25-inch 1.D. hollow-stem augers. The drill rig is equipped with an automatic standard penetration test (SPT)
hammer. The energy efficiency of the automatic hammer was measured at 95.3% in August 2018.

2. The borings were staked in the field by Reitz & Jens using a handheld GPS as close to the proposed boring locations as
access, overhead and underground utilities and obstacles would allow. The location and elevation of the ground surface at each
boring was measured after drilling by CDI, Inc. of St. Louis, Missouri.

3. The borings were logged in the field by a Reitz & Jens' NICET certified soil technician based upon the recovered samples,
cuttings and drilling characteristics. Samples were transported to Reitz & Jens' lab for testing. Field logs were revised, if needed,
based upon laboratory classification and testing.

4. Stratification lines shown on the log represent approximate soil boundaries; actual changes in strata may be gradual or occur
between samples.

Figure 2-0




File: 2019012416

REITZ & JENS, INC. BORING LOG X-1

CONSULTING ENGINEERS

Ameren Meramec Ash Pond Closures LOCATION: N 937680.1 E 866182.2
Meramec Energy Center ELEVATION: 414.09 DATUM: NAVD88
CLIENT: Ameren DATE DRILLED: 03-10-2021
P SHEAR STRENGTH, tsf
— w
Sl AQU2 EPP [SV OTV
~ 3 523 | z% UNCORRECTED SPT
. g g |4l g MATERIAL DESCRIPTION ggg 8> | a N-VALUE (BLOWS PER LAST FOOT)
s ] e I W
| g E % S & % § %’ 52| e MOISTURE CONTENT, %
b o |2l 2 |5 & 08 2% | o 9%FINES (SILTS & CLAYS)
LIDJ d = [©) g E %G_J‘D: EE PL | | LL
I 1
oL I 20 40 60
;fz,g Crushed Rock (8-inches), 2-inch minus R T A
T SO [ Criched Rock (92 Snched) 1-inch minus | SRR ISR BEY < T Z
| Eggogésj’ 100| Crushed Rock (22-inches), I-inch minus | 15 53 o5 SRR R /A : :
fe Xl Ye! e N N N N
T+ ~--| Bottom ASH, gray, tan and black, traceclay| -~ |- S R 5
410 o| androck fragments, very moist 36.1 el
5L KRR
| < 100 Sa?]c(;)mmg medium-dense and with fine 128 : .
T | FILL: Clayey SILT (ML), gray, with | SRR R
405 92| Jignite, crushed limestone pieces, trace 9.1 AR I
10—+ ~'| bottomashandfineroots, moist | 1
1L 400 100 CLAY (CL-CH), gray-brown, mediumto | ; 54 S
151 J "7 high plastic, with lignite and limonite, very|.. .~ .~ ..
| % moist, stiff SRR IR
1 VA B I SRR SENEEN R
Silty CLAY (CH), gray, high plastic, with AR RERR R
3% / 83| Jignite and limonite, moist, stiff 100.2 o
201 % R e P
1 390 100l Silty CLAY (CL), gray-brown, with lignite | 5 5 5 e
25| L 2 V|| andlimonite, moist, firm |0
4 B (PR Becom”‘]gg)ft ...............
T 385 100 929 |310]|:: |—.‘| :
3077 e e e { -
. \j _
DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING _7  FEET
METHOD: 4.25" HSA STRATIFICATION LINES ARE N BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic Ny ACTUAL CHANOES Y B AT _25 FEETAFTER _0  HOURS
HAMMER EFFICIENCY (%): 95.3 GRADUAL OR MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. Pruett SAMPLES. PIEZOMETER:  INSTALLEDAT __ FEET

Figure 2-1 Sheet 1 of 2
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REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG X-1

Ameren Meramec Ash Pond Closures

SHEAR STRENGTH, tsf

G
— w
. §8§ _o| Aouz mPP Osv o oTv

- 3 v23 | z3 UNCORRECTED SPT

= . 2 g lg 8 MATERIAL DESCRIPTION §§§ 8% | a N-VALUE (BLOWS PER LAST FOOT)

L o it 5 =l e u =

| & E ;E) J @ %%% 5% | @ MOISTURE CONTENT, %

S - %38 | 28| o %FINES (SILTS & CLAYS)

&  [3]| 5[5 ¢& Sag | sa| p. | | LL
1 N 20 40 60
1380 W 100| Clayey SILT (CL-ML), gray, verymoist, | 09 (30500 @ H—e |

35+ || verysoft LT il I
T | Ssandy CLAY (SC), gray, very moist | | e
+ 375 17 dy (SC). gray. very 843 |323 *—r:
40 Boring terminated at 40-0" inSandy | |
T CLAY.
— 370
451
— 365
50—+
T 360
55—+
T 355
60—+
350
65—+
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Ameren Meramec Ash Pond Closures LOCATION: N 937564.9 E 8655689.9
Meramec Energy Center ELEVATION: 417.34 DATUM: NAVD88
CLIENT: Ameren DATE DRILLED: 03-10-2021
P SHEAR STRENGTH, tsf
— w
Sl AQU2 EPP [SV OTV
- 3 523 | z% UNCORRECTED SPT
. g g |4l g MATERIAL DESCRIPTION g E g 8> | a N-VALUE (BLOWS PER LAST FOOT)
s ] e I W
| g E % S & % § %’ 52| e MOISTURE CONTENT, %
b o |2l 2 |5 & 288 | 3 €| o %FINES (SILTS & CLAYS)
LIDJ d = [©) g E % IJ_J‘ @ = E PL | | LL
I 1
o4 heed | b 20 40 60
i Coal ASH, gray and black, with trace silt AT R R
T 100 and organics, very moist, medium dense
415 o
T | Becoming gray, with roots
1 100 .
5+ :
| = | Becoming very soft, with trace organics o
| 100 NG Very sott, Wi gan! .
— 410 L —
T " '| Note: Pushed spoon for sample recovery
T 0 ]
10— —
— 405
1{ 100/ Silty CLAY (CL), gray-brown, with lignite |
15| y || andlimonite, moist, firm
— 400
i A 47 S
i i / Silty CLAY (CH), greenish-gray, high
T / 88 plastic, with lignite and limonite, moist,
20— % | very dtiff
— 395 /
1 ¥ 100| Sandy and Silty CLAY (CL), gray-brown, |
25 | ... |_withlignite and limonite, very moist, stiff |..... ... .| ...
| Boring terminated at 25'-0" in CLAY..
— 390
30
DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING _6  FEET
METHOD: 4.25" HSA STRATIFICATION LINES ARE N BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic Ny ACTUAL CHANOES Y B AT _18 FEETAFTER _0 HOURS
HAMMER EFFICIENCY (%): 9.3 GRADUAL OR MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. Pruett SAMPLES. PIEZOMETER:  INSTALLEDAT __ FEET

Figure 2-2 Sheet 1 of 1
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REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG X-2A

Ameren Meramec Ash Pond Closures
Meramec Energy Center
CLIENT: Ameren

LOCATION: N E
ELEVATION: 418.84 DATUM: NAVDS88
DATE DRILLED: 03-12-2021

P SHEAR STRENGTH, tsf
— w
. Em? s AQu2 EPP  [OSV  OTV
s =02 | E8 1 ? ?
. 3 523 |23 UNCORRECTED SPT
m > 4 8 E E MATERIAL DESCRIPTION Lo o | 85| a N-VALUE (BLOWS PER LAST FOOT)
o £l o |F| e en s & E
| g E % J @ z % %’ 5 | @ MOISTURE CONTENT, %
A - S 288 | 8% | O %FINES (SILTS & CLAYS)
LIDJ d = O g E [a] IJ_J‘ 44 = E PL | | LL
I 1
20 40 60
07 %DOO . . o~ 1 o~ N — . D S N
- 0550 _Cru_shgd_Rg:k_(l_O-l_n(i]&_s) _______ R I :
| 4 100| FILL: Silty CLAY (CL-CH), brown, .
1 Y |77| medium plasticity, with lignite and limonite, S
T 7 ~moist, siiff A
— 415 / 5g| FILL: Silty CLAY (CL), brown and gray, o——
5t | with lignite, limonte, trace gravel and rock SRR
i fragments, moist, stiff R
i | with medium to high plastic clay inclusions S
T 100 P i ®.
| | Sandy SILTand SILT (SM), gray, with | | S
— 410 83| i . ; SR
lignite and limonite, trace coarse gravel and 1037 |230 ro———
101 horizontal seams of mediumto high [~ SR - —
- plasticity clay, organic odor, moist L
It Note: Atterberg Limit conducted on o
i horizontal clay seam. -
405 100| Silty CLAY (CL-CH), gray-brown, medium| o o
15+ A || tohighplastic, with ligniteand limonite, |... ... .| ... -
It moist, firm
| Boring terminated at 15'-0" in CLAY.
+—400
20—
-+ 395
25—
— 390
30—
DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING DRY FEET
METHOD: 4.25" HSA STRATIFICATION LINES ARE Y BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic Ny ACTUAL CHANOES Y B AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 95.3 GRADUAL OR MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. Pruett SAMPLES. PIEZOMETER:  INSTALLEDAT __ FEET
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REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG X-3

Ameren Meramec Ash Pond Closures
Meramec Energy Center

CLIENT: Ameren

LOCATION: N 9372135 E 866147.7
ELEVATION: 419.12
DATE DRILLED: 03-12-2021

DATUM: NAVDS88

B SHEAR STRENGTH, tsf
. w
> 83}2 L AQU/f -PP2 st3 O TV
> =02 |22
- 3 oZ3 | g3 UNCORRECTED SPT
i = - [ MATERIAL DESCRIPTION gﬁg 8> | a N-VALUE (BLOWS PER LAST FOOT)
£ | 8 [f] o |5l¢ g | &
| & E % J & %%% 5@ ® MOISTURE CONTENT, %
A R - 209 | 3E| o %FINES (SILTS & CLAYS)
=) o 2| 0 |o| a Oon& Sa PL | I LL
I 1
' T N O e — 20 40 60
Coal ASH, primarily bottom ash with fly I R T EE TN RS
T | ash [ 70
4 100|  Becoming medium-dense RIS A TN RURERTEE
415 g8( ] 5T SR
5 -~---| FILL: Sandy and Clayey SILT (SM), gray, e
1 ... | Wwith lignite, ash, roots, and trace clay, moist Y
| 100 Silty CLAY or Clayey SILT (CL-ML), L] el
i | ....| gray-brown, with lignite, moigt, stiff S A
i | Silty CLAY (CL), gray and brown, low R ERE T
T 410 92| plasticity IR
10—+ R I L
i | withorganics, very moigt, firm | __ | o
- 405 100 ganies, very 0-2-2 |406[4a | p
15—+ y e : —
1 vy STl gavermes 1 | o
400 [ 50 900 (333 o
201 R [ P L
i iva | with limonite, trace wood pieces, loose | . | _
395 = yloo P 0-1-2 |31.7[43 .
251 A N [P P
T [ CLAY (CL), gray, ligniteand limonite, | | N R B
T390 96| trace fine-grained sand, with silt, very 912 330 - Wh—eH
30—+ | . moist,firm ............... S S
i §
DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 24 FEET
METHOD: 4.25" HSA STRATIFICATION LINES ARE N BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic Ny ACTUAL CHANOES Y B AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 9.3 GRADUAL OR MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. Pruett SAMPLES. PIEZOMETER:  INSTALLEDAT __ FEET
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BORING LOG X-3

Ameren Meramec Ash Pond Closures

SHEAR STRENGTH, tsf

@
— w
. gmg e AQu2 EmPP [OSV OTV
: =57 |E9 1 ! ?
~ 3 03 |23 UNCORRECTED SPT
7 ] 4l g g 2 MATERIAL DESCRIPTION ny g 8> | a4 N-VALUE (BLOWS PER LAST FOOT)
[y o 1 o |F| e w -
| g E ;E) o @ % § % 5 é ® MOISTURE CONTENT, %
A - - 289 | 3E| o %FINES (SILTS & CLAYS)
[a) w = O |o| o OmX Sa PL | | LL
1 N 20 40 60
1 265 ool 5oy SILT (8D, with day seems 0%, | o0s |osslas | e |
35 | .| loose T i -
T 1 [ Sity CLAY L), gray, Tignite, vaymais| | o
+ 380 74 1100 Y (CL). gray. lig y 91.3 |326 / : o
40— 777 T L I I :
% | Without lignite, becomingvery soft | | S R
- 375 / 100 9 gvery 00-0 |33140 @ | e |
4577 / ...............
T o Tracefinegravelly rock fragment | |
S0 T Boring terminated & 50-0" in Silty CLAY. | |
— 365
55—+
— 360
60 +
T 355
65—
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REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG X4

Ameren Meramec Ash Pond Closures
Meramec Energy Center
CLIENT: Ameren

LOCATION: N 937206.2 E 866477.7
ELEVATION: 414.61 DATUM: NAVDS88
DATE DRILLED: 03-11-2021

P SHEAR STRENGTH, tsf
— w
Sl AQu2 EmPP  [OSV  OTV
- 3 o3 | 2% UNCORRECTED SPT
. g g |4l g MATERIAL DESCRIPTION m E g 8> | a N-VALUE (BLOWS PER LAST FOOT)
m 0 o |5l & ge
| g E % S & % § %’ 52| e MOISTURE CONTENT, %
b o |2l 2 |5 & 288 | 3 €| o %FINES (SILTS & CLAYS)
LIDJ d = [©) % E % IJ_J‘ 44 = E PL | | LL
I 1
o4 hkeed | b 20 40 60
L Coal ASH, gray-black, primarily bottom ash O R N MR
1 | with some fly ash, moist, medium dense RN I s
- 100 S E =
L [ FILL: Silty CLAY (CL-CH), greenish-gray, SRR -
IR 410 100 \medium to high plastic, with trace roots, .'
) | woist ] R R
1 -..-| Coal ASH, black, with clayey silt, fine e D
I 100| gravel and trace fine roots e e
i -] Withtrace gray silty clay and fine gravel. S —
i | Becoming mostly high plastic clay with 7 Do o
I 83| ! bottom ash, organics and coal pieces, very /I o oo
10| 405 / ]| moist,firm - L L
T / CLAY (CH), gray and brown, high S s
i % plasticity, with trace sand S L
I / | Becoming dark gray, brown, and black, stiff DR D
- 400 100 R 5
15 / o Lo L
1 % 71 e +
0 A —
1 /7 | CLAY (CL-CH), dark gray and brown, | .
1 / medium to high plastic, with limonite, trace
1 / | sand and organics, very moist, stiff o
1 100 .
o5 | 390 % e —
I v A - ]
L - Silty CLAY (CL), brown, with lignite and P N
1 385 V0 79[ Jimonite, very moist, firm T ]
30 M | . :
i 2
DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 28 FEET
METHOD: 4.25" HSA STRATIFICATION LINES ARE U BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic Ny ACTUAL CHANOES Y B AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 95.3 GRADUAL OR MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. Pruett SAMPLES. PIEZOMETER:  INSTALLEDAT __ FEET

Figure 2-5 Sheet 1 of 2




REITZ & JENS, INC. BORING LOG X-4

CONSULTING ENGINEERS

Ameren Meramec Ash Pond Closures

File: 2019012416

P SHEAR STRENGTH, tsf
—_ w
. gmg _e| Aouz mPP o Osv 0TV
s =92 | £8 ; : ?
- 3 03 | zz UNCORRECTED SPT
= . 4l g ol MATERIAL DESCRIPTION g E g S>| a N-VALUE (BLOWS PER LAST FOOT)
TS ] = o |7 [ Y
SRR CEREE 2 § 2 | 2| @ MOISTURE CONTENT, %
& N A 2 & 289 | 3E| o %FINES (SILTS & CLAYS)
a w 2| 0o |6 a OmK Sa PL | | LL
i )?V 20 40 60
I // | Becoming clayey silt or silty clay, brown |
35 1380 % 1001 and gray, and soft 001 ®
1 A1 | Becominggray silty clay andclayeysilt |
1375 0| Note: Pushed spoon for sample recovery ‘e
40 1 R e B
1 %0 | GRAVEL (GP), finegravel withcoarseto | - , -
= 100 - . 2-4-5
a5 370 05 T finesand, mediumdense |50
1 | SAND (SP), finetocoarse sand, with | 68.8
50| 369 .. k_medium gravel, medium dense |
15 Boring terminated at 50'-0" in SAND.
55 360
601 355
65 350
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File: 2019012416

REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG X-5

Ameren Meramec Ash Pond Closures
Meramec Energy Center

CLIENT: Ameren

LOCATION: N 937566.4
ELEVATION: 414.40
DATE DRILLED: 03-10-2021

E 865958.0
DATUM: NAVDS88

B SHEAR STRENGTH, tsf
T &
A
E §%§ %% QU/f IPP2 st3 O TV
3 523 | 2% UNCORRECTED SPT
N =1 - [ MATERIAL DESCRIPTION § @ g 8> | a N-VALUE (BLOWS PER LAST FOOT)
ol BT I B L = Ee
= E % & % % % > G | ® MOISTURE CONTENT, %
A R 35 | 22| o %FINES (SILTS & CLAYS)
=) ] 2| o |6 a Oon& Sa PL | | LL
o4 beed | oo ] 20 40 60
B FILL: Silty CLAY (CL), brown, with I R T EE TN RS
T | \pottom ash and coal pieces, moist, stiff /7| | 8 g
1 100 Cod ASH, black and gray, with bottom and| 344 , 224 ST
1 fly ash . AR EEREERTEREY PREes : N
{ 67 With trace decaying wood, moist 819 |26.7| e ]
410 . . Dol .
5 - PRKXXx>xe ...y : O
I 78| SityCLAY (CL-CH), gray mediumto | 535 |20al8a | o |
- r....| highplastic, with lignite and limonite, trace |- . ........|..... ' e
1 / 1 ash and rock fragments, moist, stiff [~ S I I
- 75| Becoming greenish-gray, with trace roots, 107.2 |21.2 Lt n
10 %% / | 7| organicodor [ T T SR
; 400 % 10 0 Becoming gray-brown, withtracesilt | . _ | _ .
15 / o S :
T % 1 Becoming silty with trace fine roots
ol '=' . q
— 395 / 4 ST 1
20 / - -
390 / 100 0
25 -1 / T o
N |
- = / Becoming brown with clayey sand and :
1 385 4 100| sandy clay lenses 97.1 |28.0] : ] n
30 i* o Boring terminated at 30-0" in CLAY. | |
DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 28 FEET
METHOD: 4.25" HSA STRATIFICATION LINES ARE N BORING DRY AT COMPLETION OF DRILLING

APPROXIMATE SOIL BOUNDARIES

TYPE OF SPT HAMMER: Automatic ONLY: ACTUAL GHANGES MAY BE
HAMMER EFFICIENCY (%): 95.3 GRADUAL OR MAY OCCUR BETWEEN
LOGGED BY: J. Pruett SAMPLES.

PIEZOMETER:

AT FEET AFTER _0 HOURS
AT FEET AFTER HOURS

INSTALLED AT __ FEET

28
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File: 2019012416

REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG X-7

Ameren Meramec Ash Pond Closures
Meramec Energy Center
CLIENT: Ameren

LOCATION: N 937657.2
ELEVATION: 410.00
DATE DRILLED: 03-09-2021

E 866328.1
DATUM: NAVDS88

P SHEAR STRENGTH, tsf
— w
Sl AQu2 EmPP  [OSV  OTV
~ 3 523 | z% UNCORRECTED SPT
. g B A MATERIAL DESCRIPTION m E g 8> | a N-VALUE (BLOWS PER LAST FOOT)
[ ] o |7 [ &E
| & E % S & % § %’ 5% | ® MOISTURE CONTENT, %
b o |2l 2 |5 & 288 | 3 €| o %FINES (SILTS & CLAYS)
LIDJ d = O g E % IJ_J‘ 44 = E PL | | LL
" 20 40 60_
0 1 410 | Coal ASH, dark gray, primarily fly ash | RN S A
T = | aeom | PR R o E8§8§2
1 = ecoming very loose and w Lo 1 88.
22 gven 0-0-0 =5 e
5 J - 405 N [ —
T | Note: Augerscharged with water beforeSS|
4 N\ 2 L
100 &= — — - — —— — — — — — — — — 1-3-3 e
10 - 400 y || SILT (ML), gray, withfine-grainedsand, |.. .. .. .. L
i very moist, loose C
1 | Becomingsandy andclayey | .
' 100 g sancy sndeayey 0-1-2 .
15 P 395 r oo —
+ 100l Sty CLAY (CL-CH), brownandgray, | 13, o
201 390 A || mediumto high plastic, with ligniteand |~ .| . -
1 limonite, moist, firm
Boring terminated at 20'-0" in CLAY.
25385
30380
DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 35 FEET
METHOD: 4.25" HSA STRATIFICATION LINES ARE ] BORING DRY AT COMPLETION OF DRILLING

APPROXIMATE SOIL BOUNDARIES

TYPE OF SPT HAMMER: Automatic Ry s s
HAMMER EFFICIENCY (%): 95.3 GRADUAL OR MAY OCCUR BETWEEN
LOGGED BY: J. Pruett SAMPLES. PIEZOMETER:

AT FEET AFTER HOURS
AT FEET AFTER HOURS
INSTALLED AT __ FEET
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File: 2019012416

REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG X-8

Ameren Meramec Ash Pond Closures
Meramec Energy Center
CLIENT: Ameren

LOCATION: N 936880.3
ELEVATION: 418.92
DATE DRILLED: 03-12-2021

E 866508.2
DATUM: NAVDS88

P SHEAR STRENGTH, tsf
— w
Sl AQU2 EPP [SV OTV
- 3 GZ3 |z% UNCORRECTED SPT
E Z g 9 g E MATERIAL DESCRIPTION m E g 8> | a N-VALUE (BLOWS PER LAST FOOT)
s ] e I W
| g E % S & % § %’ 52| e MOISTURE CONTENT, %
b o |2l 2 |5 & 288 | 3 €| o %FINES (SILTS & CLAYS)
LIDJ d = [©) g E % IJ_J‘ @ = E PL | | LL
I 1
o4 bed | oo ] 20 40 60
Ii Coal ASH, dark gray, primarily bottom ash o R o
L | Becoming medium-dense, with fineroots | _
415 100 J 2-6-6 SR o
5 — N [ — —
- 410 100 Becoming very loose 111 : .
10 —r [ — : —
B P e 873
405 == 100 1-1-1 S =
15 — N [ — :
1400 100 CLAY (CL-CH), gray, with limonite, | 1.2-4 e
20— / | medium to high plastic, very moist, stiff |- — 1
1395 100 CLAY (_CH), gray, limonite, high plastic, 1-2.5 e
o5 | .| moigt, iff | L
130 100 2-4-5 o
30 - /] R - - —————————————————— Ny
Ii Boring terminated at 30'-0" in CLAY.
DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING _14 FEET
METHOD: 4.25" HSA STRATIFICATION LINES ARE N BORING DRY AT COMPLETION OF DRILLING

APPROXIMATE SOIL BOUNDARIES

TYPE OF SPT HAMMER: Automatic Ry s s
HAMMER EFFICIENCY (%): 95.3 GRADUAL OR MAY OCCUR BETWEEN
LOGGED BY: J. Pruett SAMPLES. PIEZOMETER:

AT

AT

FEET AFTER HOURS
FEET AFTER HOURS

INSTALLED AT __ FEET
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File: 2019012416

REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG X-9

Ameren Meramec Ash Pond Closures
Meramec Energy Center
CLIENT: Ameren

LOCATION: N 937237.2
ELEVATION: 412.84
DATE DRILLED: 03-10-2020

E 866257.3
DATUM: NAVDS88

P SHEAR STRENGTH, tsf
— w
Sl AQU2 EPP [SV OTV
- 3 523 | z% UNCORRECTED SPT
c i} g 9 g E MATERIAL DESCRIPTION m E g 8> | a N-VALUE (BLOWS PER LAST FOOT)
L ] o |Fl e & E
| & E % S & % § %’ 5% | ® MOISTURE CONTENT, %
b o |2l 2 |5 & 288 | 3 €| o %FINES (SILTS & CLAYS)
LIDJ d = [©) g E % IJ_J‘ @ = E PL | | LL
I 1
o4 hked | oo _ ] 20 40 60
| FILL: Silty CLAY (CL), gray-brown, with I R LR AT (RS
| trace ash and organics, moist, stiff
4410 N R RN N
1 89 333 | '
5 . N [ : —
— 405 N IR I
- 2| FILL: Clayey and Sandy SILT (SM), gray, 0-1-1 e
10 -+ .| withash, moist, veryloose [0
— 400 N IR
T 100| Silty CLAY (CL-CH), gray-brown, medium| 1.35 e ]
15— | tohighplastic, with lignite and limonite, |-~ - o B
+ / very moist, stiff
1395 % IR I :
+ / 100 Becoming high plastic, very stiff 946 : | = g
20 — / [ — :
4390 1% R
+ 1 B ing fi d with | lasticity | . U
%100 ecoming firm and with low plasticity 1-2.3 SO
25 i o Boring terminated at 250" in CLAY. | |
— 385
30—
DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 23 FEET
METHOD: 4.25" HSA STRATIFICATION LINES ARE N BORING DRY AT COMPLETION OF DRILLING

APPROXIMATE SOIL BOUNDARIES

TYPE OF SPT HAMMER: Automatic DY ACTUAL CHANGES 1Ay B AT 23 FEETAFTER _0_ HOURS
HAMMER EFFICIENCY (%): 95.3 GRADUAL OR MAY OCCUR BETWEEN AT FEET AFTER HOURS
LOGGED BY: J. Pruett AMPLES. PIEZOMETER:  INSTALLEDAT __ FEET

Figure 2-9 Sheet 1 of 1




File: 2019012416

REITZ & JENS, INC.

CONSULTING ENGINEERS

BORING LOG X-10

Ameren Meramec Ash Pond Closures
Meramec Energy Center
CLIENT: Ameren

LOCATION: N 936025.2
ELEVATION: 411.53
DATE DRILLED: 03-09-2021

E 866810.4
DATUM:

P SHEAR STRENGTH, tsf
T 8
> o0 [ A QU/2 . PP D SV <> TV
- 3 653 |33 UNCORRECTED SPT
. g g |4l g MATERIAL DESCRIPTION o g 8> | a N-VALUE (BLOWS PER LAST FOOT)
L ] o |Fl e & E
| < E % S & % § 8 | 5Z| @ MOISTURE CONTENT, %
b o |2l 2 |5 & 38 | 28| o %FINES (SILTS & CLAYS)
LIDJ d = O g E % IJ_J‘ g = E PL | | LL
I 1
o4 leed | oo ] 20 40 60
- o Coal ASH, black and tan, primarily bottom O R N MR
:, 410 ash with fly ash, very moist
Is R B . loose |
- 10| CooTIIOO% 523 Rl B L
5 77 N [ — —
s . .
1 ....| Note: Switched to mud rotary at 8.5 feet. |..........
1 100| Becominggreenish-grayflyesh | 3-1-2 . 2
10+ “'| CLAY (CH), green-gray, highplastic |~ — —
L Note: Stiff drilling at 12 feet. - L
I | withlimoniteand finesand, firm | = i
I 100| Withlimonite and fine sand, firm 003 . =
15 | r oo e e
1 , A __________________ S S
— 395 7 Silty CLAY (CL), brown, lignite and R S
L limonite, very moist, very soft
I | Becomingsiltyandsandyclay | |, . . 978
i % 100 gy e 0-0-0 (31840 . s
20 i— o Boring terminated at 20-0" in Silty CLAY. | |
— 390
25
385
30|
DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING _1  FEET
METHOD: 4.25" HSA STRATIFICATION LINES ARE ] BORING DRY AT COMPLETION OF DRILLING

APPROXIMATE SOIL BOUNDARIES

TYPE OF SPT HAMMER: Automatic Ry s s
HAMMER EFFICIENCY (%): 95.3 GRADUAL OR MAY OCCUR BETWEEN
LOGGED BY: J. Pruett SAMPLES. PIEZOMETER:

AT

AT

FEET AFTER HOURS
FEET AFTER HOURS

INSTALLED AT __ FEET

Figure 2-10
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APPENDIX B

PERIODIC HAZARD CLASSIFICATION

REITZ & JENS, INC.
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APPENDIX C

PERIODIC STRUCTURAL STABILITY ASSESSMENT

REITZ & JENS, INC.











































































































































































































































































































































Ameren Missouri Meramec Energy Center
Evaluation of CCR Units
October 2021

APPENDIX D

PERIODIC SAFETY FACTOR ASSESSMENT
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HYDROLOGY AND HYDRAULICS
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