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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 a result, 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 
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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 
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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: 

i. Stable foundations and abutments; 
ii. 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; 
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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.      
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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 

EC 

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. 

IM 

Item needing immediate maintenance to 
restore or ensure its safety and integrity.  
Remediation should be complete within 1 

month or as required. 

MM 

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

imperiled. 

OB 
Condition requires regular observation and 

potential future minor maintenance. 
GC Good Condition. 
NO No observation possible. 

NI 
Not Inspected.  State reason in comment 

column. 
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2.6.2 Maintenance and Repair of the CCR Units 

The O&M requires that timely repairs must be made after problem areas are identified.  The plant 
engineer is to specify the work to be completed using Ameren’s Work Control Process and provide 
direction to correct items noted in the operation and maintenance, and engineering inspections.  The work 
request by the plant engineer will be reviewed with the Dam Safety Group to ensure proper emphasis has 
been placed on the request.  The O&M specifies the minimum maintenance activities and requires that 
maintenance activities be documented.  The O&M further specifies that no alterations or repairs to 
structural elements should be made without the approval of the Chief Dam Safety Engineer. 
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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) 

CCR Unit 

Maximum 
Pond 
Area 

(acres) 

Maximum 
Dam 

Height 
(feet) 

Minimum 
Crest 

Width 
(feet) 

Crest 
Length 
(feet) 

Upstream 
Slope 

Steepness 
(H:V) 

Downstream 
Slope 

Steepness 
(H:V) 

MCPB  6.9 24.7 10 1,200 Unknown 2:1 
MCPA and 

MCPC  
8.0 Incised NA NA NA NA 

 
3.2 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.     
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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 
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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.         
 
3.4 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. 
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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. 

CCR Unit Description Type 
Upstream Invert 
Elevation (feet) 

Downstream 
Invert Elevation 

(feet) 

MCPB Principal Spillway 
18-inch, carbon 

steel pipe w/ 
drop inlet 

408.9 400.3 

MCPB Secondary 
Spillway 

24-inch, CMP 409.5 404.3 

MCPA Principal Spillway (2) 24-inch, 
carbon steel pipe 

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. 
 
 
 
 
 
 
 
 



Ameren Missouri Meramec Energy Center Page 12 
Evaluation of CCR Units  
October 2021 
 

 
REITZ & JENS, INC. 

Table 5 - Ponds 492, 493 and 496 Approximate Volume and Depth of Impounded CCR 

CCR Unit 
Est. Volume 
of CCR (CY) 

Approximate 
Bottom Elev. 
of CCR Unit 

(feet) 

Est. 
Maximum 
CCR Elev. 

(feet) 

Est. Average 
Depth of CCR 

(feet) 

Est. 
Maximum 

Depth of CCR 
(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. 
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4.0 MCPD (POND 498) 

4.1 History of Construction 

MCPD was brought online in the 2002.  In various historical documents the pond is also referred to as the 
“New Fly Ash Pond”.  The configuration and location of the pond is shown in Figure 18.  The pond is 
incised with a perimeter dike.  As-built drawings for MCPD are presented in the O&M manual in 
Appendix A.    The active portion of MCPD was built within portions of Inactive Ponds 498 and 490 
which were originally constructed in the 1950s and had been filled and were no longer receiving sluiced 
fly ash for several years prior to 2002.   

MCPD no longer receives process water or CCRs, has been dewatered and is being closed.  Historically 
MCPD received excess process water that is used to moisture condition the dry fly ash as it is disposed in 
the pond.  There was no contributing watershed outside of the perimeter dike.  The discharge into the 
pond was located on the south side of the pond.  The inlet piping was connected to a flexible hose, and the 
point of discharge of the flexible hose was moved periodically to discharge into designated cells as part of 
pond operation.  The point of discharge was moved when the cell receiving the discharge fills with CCR.  
Accumulated CCR was excavated from the cells and stockpiled in other locations.  Excess process water 
generally flowed from south to north through interior ditches and accumulated in the northwest corner of 
MCPD at the outlet works.  The outlet works have been removed or grouted closed.  MCPD is lined with 
60 MIL HDPE on the slopes and 40 MIL HDPE on the bottom. 

A summary of pertinent data for the CCR unit is summarized in Table 6. 

Table 6 - MCPD 

CCR 
Unit 

Maximum 
Pond 
Area 

(acres) 

Maximum 
Dam 

Height 
(feet) 

Minimum 
Crest 

Width 
(feet) 

Length 
(feet) 

Upstream 
Slope 

Steepness 
(H:V) 

Downstream 
Slope 

Steepness 
(H:V) 

MCPD 
(Pond 
498) 

13.5 19.5 15 3,320 
3H:1V 

& 
4H:1V 

3H:1V 

4.2 Modifications to Embankment Geometry and Operation 

4.2.1 2011 Spillway Modification 

The plan sheets attached as Figures 19 to 21 show the details of a timber stoplog structure that was added 
to the outlet works in 2011.  The drop inlet structure invert elevation was set at 412 feet.  The weir 
structure allowed for increasing the water level up to a maximum elevation of 419 feet.  The stoplog 
structure consists of timber 6”x6” posts and 2”x12” sides.  The weir plates are 2”x6” lumber.  The stoplog 
structure was removed as part of closure construction in 2021. 
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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 su 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 
of CCR (CY) 

Approximate 
Bottom Elev. 
of CCR Unit 
(feet) 

Est. 
Maximum 
CCR Elev. 
(feet) 

Est. Average 
Depth of CCR 
(feet) 

Est. 
Maximum 
Depth of CCR 
(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. 
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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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SECTION 1 

 
GENERAL 

 
This operation and maintenance plan, (hereafter referred to as the O&M Manual), outlines 
objectives, proposed policies, responsibilities, and procedures for Ameren personnel who are 
responsible for the management of the Meramec Ash Pond Embankment. 
 
REASONS FOR DEVELOPMENT AND DISSEMINATION OF THE O&M MANUAL 
 
As an ash pond embankment owner, Ameren is responsible for the safety of the public and 
for maintaining the structures within the Ameren’s jurisdiction for both safety and economy.  
The overall public interest is served by providing a document to serve as a basis for the safe 
and economical operation and maintenance of the ash pond embankment during both 
emergency and day-to-day conditions. 
 
GENERAL RESPONSIBILITIES CONCERNING ASH POND EMBANKMENTS 
 
Shift Supervisor 

Contacts local agencies when emergency conditions exist at the Meramec Ash Pond 
Embankment. 

Plant Engineer 

Ensures operation and maintenance program is being implemented as outlined in this 
document.  Ensures performance of weekly inspections.  Performs annual assessment of the 
Operation and Maintenance Manual. 

Chief Dam Safety Engineer 

Reviews all updates to the Operation and Maintenance Manual. 

Dam Safety Group 
 
Performs annual ash pond embankment inspection with Plant Engineer.  



 2

SECTION 2 
 

DEFINITIONS 
 

Abutment - That part of the valley side or concrete walls against which the dam is 
constructed.  Right and left abutments are those on respective sides of an observer when 
viewed looking downstream.  
 
Appurtenant Works - The structures or machinery auxiliary to dams that are built to operate 
and maintain dams; such as outlet works, spillways, gates, valves, channels, etc. 
 
Auxiliary Spillway - A spillway that works in conjunction with the principal spillway to 
control flood flows and is constructed of non-erodible materials. 
 
Boil - A stream of water discharging from the ground surface downstream of the dam 
carrying with it a volume of soil that is distributed around the hole formed by the discharging 
water. 
 
Berm - A horizontal step or bench in the sloping profile of an embankment dam. 
 
Breach - A break, gap, or opening (failure) in a dam that releases impoundment water. 
 
Concrete Block - An erosion protection method using interlocking concrete blocks, usually 
with openings that are filled with soil and grass. 
 
Core - A zone of material of low permeability in an earthen dam. 
 
Dam - A barrier built for impounding or diverting the flow of water. 
 
Dike (Levee) - An embankment or structure built alongside a river to prevent high water 
from flooding bordering land. 
 
Drain, Layer or Blanket - A layer of pervious material in a dam to facilitate the drainage of 
the embankment, including such items as a toe drain, a weep hole, and a chimney drain. 
 
Drawdown - The resultant lowering of water surface level due to the controlled release of 
water from the impoundment. 
 
Embankment - Fill material, usually earth or rock, placed with sloping sides. 
 
Emergency Spillway - A spillway designed to operate very infrequently, only during 
exceptionally large floods, usually constructed of materials expected to erode slowly. 
 
Earthen Dam - Any dam constructed of excavated natural materials. 
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Emergency Action Plan - A predetermined plan of action to be taken to reduce the potential 
for property damage and loss of lives. 
 
Failure - An incident resulting in the uncontrolled release of water from a dam. 
 
Freeboard - The vertical distance between a stated water level and the top of a dam.  
 
Gate or Valve - In general, a device in which a leaf or member is moved across the waterway 
to control or stop the flow. 
 
Groin - The junction of the upstream or downstream face of the dam with the valley wall. 
 
Maintenance - The upkeep, involving labor and materials, necessary for efficient operation of 
dams and their appurtenant works. 
 
Operation - The administration, management, and performance needed to operate the dam 
and appurtenant works. 
 
Operation and Maintenance Inspection - Inspections conducted by the Plant Engineer.  These 
inspections are frequent visual inspections of the dam surface and appurtenant works. 
 
Outlet - An opening through which water can freely discharge for a particular purpose from 
an impoundment. 
 
Phreatic Surface - The upper surface of saturation in an embankment. 
 
Piping - The progressive development of internal erosion by seepage, appearing downstream 
as a hole or seam, discharging water that contains soil particles. 
 
Principal Spillway - The main spillway that controls both normal and flood flows and is 
constructed of non-erodible materials. 
 
Riprap - A layer of large stones, broken rock or precast blocks placed in a random fashion, 
usually on the upstream slope of an embankment dam, on a reservoir shore, or on the sides of 
a channel as a protection against current, wave and ice action. 
 
Silt/Sediment - Soil particles and debris in an impoundment. 
 
Slump/Slide Area - A portion of earth embankment that moves downslope, sometimes 
suddenly, often with cracks developing. 
 
Spillway System - A structure or structures over or through which flows are discharged.  If 
the flow is controlled by gates, it is considered a controlled spillway.  If the elevation of the 
spillway crest is the only control of the flows, it is considered an uncontrolled spillway. 
 



 4

 
 
 
Stilling Basin - A basin constructed to dissipate the energy of fast flowing water, such as 
from a spillway, and to protect the stream bed from erosion. 
 
Toe of Embankment - The junction of the face of the dam with the ground surface in the 
floodplain upstream or downstream of the dam. 
 
Trash Rack - A structure of metal or concrete bars located in the waterway at an intake to 
prevent the entry of floating or submerged debris. 
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SECTION 3 
 

INFORMATION ABOUT THE ASH POND EMBANKMENT 
 

LOCATION 
 
The Meramec Power Plant (Meramec Energy Center) is located at the southern most point in 
St. Louis County, Missouri near the confluence of the Meramec and Mississippi Rivers.  The 
plant is located south of the City of Oakville and east of the City of Arnold.  The Meramec 
River is adjacent to the plant on the west.  To the east is the Mississippi River.  The 
confluence of these two rivers is directly south of the plant.  To the north of the plant is a 
small creek, wooded uplands and Meramec River floodplain.  The ash pond embankment is 
located adjacent to the Mississippi River in the southwest quarter of Section 3, Township 42 
North, Range 6 East of the 5th Principal Meridian.  
 
DESCRIPTION OF ASH POND EMBANKMENT AND APPURTENANCES 
 
The Meramec Ash Pond Embankment is a single stage industrial ash pond embankment.  The 
ash pond embankment impounds an area of approximately 138-acres for coal combustion ash 
sedimentation and water treatment purposes.  The perimeter of the ash pond embankment has 
a length of approximately 6,400-lineal-feet (lf) and a maximum height of 24.7-ft.  The ash 
pond embankment forms the perimeter of several smaller impoundments.  These 
impoundments include the Retention Pond, Pond 489, Ponds 490-496, and Pond 498.  Ponds 
490, 491, 494, and 495 have been filled near capacity with coal combustion ash, and are now 
supporting plant equipment.   
 
Pond 489 
 
Pond 489 is located in the southwest corner of the plant, and is used for fly ash 
sedimentation, water treatment and chemical stabilization purposes.  The upstream slopes are 
approximately 3 (H) to 1 (V) and the downstream slopes are approximately 1.9 (H) to 1 (V).  
The embankment height is approximately 24.5 feet.  Pond 489 has an outfall to the Meramec 
River that consists of a drop inlet, two 36-in diameter butterfly valves and a 36-in diameter 
high-density polyethylene (HDPE) pipe.  There are four 12-in diameter polyvinyl chloride 
(PVC) pipes that form an overflow in Pond 489 at elevation 417.5-ft that drains to Pond 495 
and ultimately to the Retention Pond through a drainage channel that runs along the outside 
perimeter of the rail loop. 
 
Retention Pond 
 
The Retention Pond is along the north boundary of the plant and used for water clarification 
and chemical stabilization.  The pond has a drop inlet outfall that discharges to the Meramec 
River through a 24-in diameter carbon steel pipe.  One 24-in diameter butterfly valve is 
installed on this pipe.  The embankment height in this section is approximately 24.7 feet. 
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Bottom Ash Pond  
 
The Bottom Ash Pond (Pond 496, 492, and 493) is along the northeast boundary of the plant 
and is used for bottom ash sedimentation.  The pond outfall discharges to the Retention Pond 
through a drop inlet and carbon steel pipe.  
 
Pond 498 
 
Pond 498 is also used for fly ash sedimentation.  The pond is located just south of the 
Retention Pond and was built on top of Pond 498.  The outfall for the Pond 498 is a drop 
inlet with a 24-in HDPE pipe that discharges to the Retention Pond. 
 
HAZARD CLASSIFICATION 
 
The Meramec Ash Pond Embankment is not currently subject to MDNR dam safety 
regulations.  If regulations did apply, the Meramec Plant Ash Pond Embankment would be 
classified as a Class III, LOW HAZARD POTENTIAL, as defined by Missouri Department 
of Natural Resources (MDNR), because there are no dwellings downstream.  In addition, 
there are no dams currently registered with MDNR directly influencing the Meramec Plant 
Ash Pond Embankment. 
 
PURPOSE OF ASH POND EMBANKMENT 
 
The perimeter ash pond embankment forms several individual ponds.  The active reservoirs 
are used for coal combustion sedimentation storage. 
 
PERTINENT DATA 
 
Pertinent data about the ash pond embankment, appurtenant works, and reservoir is presented 
in Table 1.  
 

TABLE 1 
PROJECT DATA 

 
Drainage Area 187-Acres 

Ash Pond Embankment:  
Type Earth Embankment 
Elevation, Top of Embankment Varies from 413.3 to 419.5 
Height Above Streambed Approximately 24.7 feet 
Upstream Slope Varies from 1.6 (H) to 3 (H) on 1 (V)  
Downstream Slope Varies from 1.7 (H) to 2.5 (H) on 1 (V) 
Length 6,400 feet 
Top Width Varies 
Minimum Freeboard Requirements 2.5 Feet 
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Pond 489:  
Elevation, Top of Embankment 419.5 feet 
Elevation, Normal Pool 415.8 feet 
Height Above Streambed 24.5 feet 
Area, Normal Pool  17.6 acres 
Freeboard, Normal Pool 3.7 feet 

Outlet Works:  
Inlet Invert Elevation 406 feet 
Outlet Invert Elevation 408.5 feet 

Overflow:  
Type Four polyvinyl Chloride (PVC) overflow pipes 
Inlet Elevation 417.5 feet 

Retention Pond:  
Elevation, Top of Embankment 414 feet 
Elevation, Normal Pool 404 feet 
Height Above Streambed 18 feet 
Area, Normal Pool  0.7 acres 
Freeboard, Normal Pool 10 feet 

Outlet Works:  
Inlet Invert Elevation 403.6 feet 
Outlet Invert Elevation 396.8 feet 

Bottom Ash Pond  
Elevation, Top of Embankment 417.4 
Elevation, Normal Pool 409.5 feet 
Height Above Streambed 24.7 feet 
Area, Normal Pool  14 acres 
Freeboard, Normal Pool 7.9 feet 

Outlet Works:  
Inlet Invert Elevation 412 feet (Estimated) 

Pond 498:  
Elevation, Top of Embankment 423 feet 
Elevation, Normal Pool 418 feet 
Height Above Streambed 19.5 feet 
Area, Normal Pool  13.5 acres 
Freeboard, Normal Pool 5 feet 

Outlet Works:  
Inlet Invert Elevation 420 feet 
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SECTION 4 
 

OPERATION ACTIVITIES 
 

NORMAL OPERATION 
 
The Retention Pond receives indirect flow from pond 489 and discharge from the Bottom 
Ash Pond and Pond 498 outfalls.  Indirect flow from Pond 489 flows through Pond 495 and 
portions of Pond 494 outside the rail loop in a channel which is inside of the west perimeter 
road and into the Retention Pond.  The indirect flow from Pond 489 occurs when the pool 
elevation of Pond 489 exceeds 417.5-ft.  Indirect flow from Pond 498 and Bottom Ash Pond 
is through a single orifice and occurs when the available storage in each pond is filled to 
capacity.   
 
The Retention Pond outfall consists of one 24-in diameter Carbon Steel pipe which is 
upturned on the upstream end to an elevation of 403.6.  The downstream invert elevation is 
396.8-ft.  One 24-in diameter motor operated butterfly valve is used to control flow through 
this pipe.  The valve is programmed to operate in response to water quality measurements.  
The pH is constantly monitored.  When the pH is within acceptable water quality tolerances 
the valve is opened and water is discharged.  When the pH exceeds acceptable levels the 
valve is closed.   
 
Pond 489 water level is regulated by an outfall that discharges into the Meramec River.  The 
outfall is a drop inlet and consists of one 36-in diameter HDPE pipe which has an invert 
elevation of 406-ft into the upstream discharge structure.  The discharge structure consists of 
a 10-ft diameter galvanized multi-plate corrugated metal pipe.  On the downstream end, the 
36-in diameter pipe is upturned to an elevation of 408.5-ft.  Flow through the HDPE pipe is 
regulated by two 36-in diameter motor operated butterfly valves.  The valve is programmed 
to operate in response to water quality measurements.  The pH is constantly monitored.  
When the pH is within acceptable water quality tolerances the valve is opened and water is 
discharged.  When the pH exceeds acceptable levels the valve is closed.   
 
INSTRUMENTATION MONITORING DATA 
 
There is a staff gage in the northwest portion of pond 489 to obtain pool elevations.  The staff 
gage is checked weekly to ensure that the reservoir level is at or below the standard operating 
level of 415.8-feet. 
 
TYPES OF ASH POND EMBANKMENT INSPECTIONS 
 
Weekly visual inspections are conducted at the ash pond embankment by plant operations 
staff.  The Ameren Missouri Dam Safety Group performs annual inspections with plant 
operations.  In addition, the Ameren Missouri Dam Safety Group may conduct unannounced 
safety inspections.  The following sections describe each type of inspection. 
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Pond water level elevations should be maintained in accordance with Table 1.  At no time 
should the water levels be above the minimum required 2.5 foot freeboard. 
 
Weekly Inspection: 
 
Weekly inspections are conducted by plant staff or support staff familiar with the ponds/ ash 
pond embankment.  The weekly inspection consists of visually inspecting the crest and 
slopes of the ash pond embankment to identify any new or changed conditions.  Checklists 
are completed and are made available to the Dam Safety Group for review.  A recommended 
inspection checklist for the weekly inspection is included in Appendix A. 
 
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.  A recommended inspection checklist for the annual inspection is 
included in Appendix A.  
 
Records:  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 
activities occurring at the ash pond embankment is to be kept current by the Ameren 
Missouri Dam Safety Group.   
 
Special Inspection: 
 
These inspections are conducted when extreme events which may impact stability (seismic 
activity, severe flooding, etc.).  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 plant or dam safety staff, a special inspection will be 
conducted.  Responsibility for performance of special inspections will be evaluated based on 
severity of the event.  A recommended inspection checklist for the special inspection is 
included in Appendix A.  
 
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 procedure.  
 
The inspections checklists are to be completed and filed for each inspection.  The checklists 
for each inspection are located in Appendix A.  Condition codes are given to each item listed 
on the inspection checklist.  The condition codes are defined below. 
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   EC -  Emergency Condition.  A serious dam safety condition exists that needs immediate 

action.  Emergency measures implemented as instructed by Chief Dam Safety 
Engineer; pool draw down, work stoppage, plant stoppage. 

  
 Examples:  Whirlpools, piping situation, embankment slough extending through half 

crest width, sinkhole in crest 
 
   IM -  Item needing immediate maintenance to restore or ensure its safety or integrity.  

Remediation should be completed within 1 month. 
 
 Examples:  Sinkhole on downstream slopes, gate of valve failure 
 
  MM - Item needing minor maintenance and/or repairs within the year.  The safety or 

integrity of the item is not yet imperiled. 
 
 Examples:  Crest rutting, rodent holes and animal burrows, tree growth on 

embankment slope, minor downstream embankment slough  
 
   OB -  Condition requires regular observation to ensure that the condition does not become 

worse. 
 
 Examples:  Minor seepage – No evidence of material movement 
 
   GC -  Good Condition. 
 
   NE -  No evidence of a problem. 
 
   NI -  Not Inspected. Reason should be stated in comment. 
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SECTION 5 
 

MAINTENANCE ACTIVITIES 
 

Timely repairs are a must after problem areas have been identified.  The Plant Engineer is to 
specify the work by generating a Job Request (JR) and provide direction to correct items 
noted in the operation and maintenance and engineering inspections.  Prioritization of 
maintenance JR’s should be reviewed with the Dam Safety Group to ensure proper emphasis 
has been placed on the JR.   Such items include mowing, seeding, tree and brush removal, 
painting, replacing riprap, repairing fences and locks, clearing debris, etc.  The maintenance 
activities specified in the following sections are minimum requirements.  Maintenance 
activities should be documented.  NOTE:  NO alterations or repairs to structural elements 
should be made without the approval of the Chief Dam Safety Engineer. 
 
Ash Pond Stacking: Ash may be temporarily stacked up to an elevation of 15 feet above the 
top levee elevation with the toe of the slope of the stacked ash 125 feet from the existing ash 
containment levee.  The ash stack slope shall be a minimum 3 horizontal to 1 vertical.  No 
perched water level above the crest of the perimeter embankment is permissible. 
 
Debris: Remove all trash, logs and other debris that may obstruct flow from the outlet works. 
 
Concrete Block and Rip Rap: Replace or level blocks and rip rap as needed to provide 
adequate protection against erosion. 
 
Vegetation Control: 
 

(1) A good grass cover on the embankment should be maintained by seeding, 
fertilizing and mulching areas that are refilled, barren, or thinly vegetated. 
Seeding mixtures used for maintenance reseeding shall result in cover compatible 
with adjacent cover. 
 

(2) Grassed areas such as the embankment and areas beyond the embankment toe for 
a distance of approximately 20 feet should be mowed at least twice annually, 
where physically accessible. 
 

(3) All eroded areas should be filled and compacted, reseeded, fertilized and mulched 
to establish a thick erosion resistant cover. 
 

(4) All trees and brush on the ash pond embankment should be removed to prevent 
development of a root system that could provide seepage paths.  Herbicides 
utilized for tree and brush control are discussed in Appendix B. 
 

(5) All brush and trees should be removed to a distance of approximately 20 feet 
beyond the toe of the ash pond embankment, where physically accessible. 
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Animal Damage:  Rodent holes should be filled with compacted clay dirt and reseeded.  If 
rodents become a nuisance, an effective rodent control program as approved by the Missouri 
Department of Natural Resources District Wildlife Biologist should be implemented. 
 
Concrete:  Spalled and cracked areas on concrete structures should be patched to guard 
against any further deterioration of the structure.  Concrete construction joints should be 
filled with a suitable joint filler, such as a bituminous sealant, to protect against weathering. 
 
Drains:  All drains and weep holes should be kept open and functional by cleaning them of 
silt and debris. 
 
Painting:  All metal work, fencing, railing, etc. should be properly prepared and repainted as 
necessary to protect against rusting. 
 
Signs:  All warning signs and staff gages should be maintained (repaired, painted, or 
replaced) as needed. 
 
Sedimentation:  As sediment accumulates in the reservoir, less storage is available for the 
control of flood waters from the watershed.  Efforts should be made to work with the U.S. 
Department of Agriculture, Natural Resources Conservation Service and the upstream land 
owners to minimize the sediment being transported to the reservoir.  A location for the 
placement of the sediment removed from the reservoir (if upstream of the ash pond 
embankment, above the top of the ash pond embankment) should be determined. 
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SECTION 6 
 

EMERGENCY CONDITIONS 
 

If a condition arises where there is a possibility of ash pond embankment failure, the 
following plan will be put into effect (Refs. Meramec EIP MP-EIP-DAMINT-16 and MP-
EIP-NOTIFY-17). 
 

(1) The pond level will be lowered by the primary spillway, and closely monitoring 
the area for changes in conditions.  If the primary spillway should become 
inoperable, supplemental pumps will be used to lower the level of the pond. 
 

(2) The following agencies would be notified by Ameren concerning the status of the 
ash pond embankment.  These agencies will inform the public as to what action 
would be taken.  Ameren will do whatever possible to minimize damage at 
downstream locations. 

 
A. St. Louis County Sheriff 314-889-2341 
B.  St. Louis County Emergency Management 314-628-5400 
C. MDNR –Water Resources Center 573-751-2867 
D.  Army Corps of Engineers (St. Louis District) 314-331-8567 
E.  MDNR – Dam Safety 573-368-2175 
F.  Ameren Chief Dam Safety Engineer 314-210-4356 
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APPENDIX B 

 
HERBICIDES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

HERBICIDES 
 

Site personnel should check with the Missouri Department of Natural Resources, Regional 
Fisheries Biologist and the Regional Wildlife Biologist before using any herbicide.  Read the 
product label prior to use and follow the use directions and precautions accordingly. 
 
On March 1, 1979 the U.S. Environmental Protection Agency (U.S.E.P.A.) halted the use of 
the herbicide 2, 4, 5-T in parks and recreation areas.  The use of silvex (2, 4, 5-TP) around 
water has also been banned. 
 
Some examples of approved herbicides are: 
 
1)  Tordon RTU by DOW Chemical. (Can be obtained with blue dye.)  
2)  WEEDONE 170 by Union Carbide  
3)  WEEDONE, 2, 4-DP by Union Carbide  
4)  A 1% to 2% solution of ROUNDUP  
5)  Garlon by DOW Chemical  
6)  Banvel by Sandoz  
 
Your distributor may carry brand name herbicides other than those listed above.  Be certain 
that the product does not contain the ingredients 2, 4, 5-T or 2, 4, 5-TP.  An example of an 
unacceptable product is ESTERON 2, 4, 5 by DOW Chemical. 



 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 
 

APPENDIX C 
 

PROJECT DRAWINGS 
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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 I.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.
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KEY TO SOIL SYMBOLS

Crushed Limestone

Miscellaneous FILL

Low plastic Clayey SILT (ML)

Medium to high plastic CLAY

High plastic CLAY (CH)
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Low plastic Silty CLAY/
Clayey SILT (CL-ML)

Clayey SAND or Sandy
CLAY (SC)

Low plastic Silty CLAY (CL)

Silty SAND (SM)

Poorly-graded GRAVEL (GP)

Symbol Description

Poorly-graded SAND (SP)

Inorganic, non-plastic SILT
(ML)

COAL

Clayey Sandy SILT (ML)
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CLAY (GC)
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drilling

Delayed Reading
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Boring continues
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N-value from Standard
Penetration
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Shear strength from
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Symbol Description

SOIL SAMPLERS

2-in. O.D. Split-Spoon

3-in. O.D. Shelby Tube
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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

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 7 FEET
METHOD: 4.25" HSA N BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT 25 FEET AFTER 0 HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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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

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 6 FEET
METHOD: 4.25" HSA N BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT 18 FEET AFTER 0 HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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Ameren Meramec Ash Pond Closures LOCATION:  N E

Meramec Energy Center ELEVATION: 418.84 DATUM: NAVD88
CLIENT: Ameren DATE DRILLED: 03-12-2021

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING DRY FEET
METHOD: 4.25" HSA Y BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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Coal ASH, primarily bottom ash with fly
ash
Becoming medium-dense

FILL: Sandy and Clayey SILT (SM), gray,
with lignite, ash, roots, and trace clay, moist
Silty CLAY or Clayey SILT (CL-ML),
gray-brown, with lignite, moist, stiff

Silty CLAY (CL), gray and brown, low
plasticity

With organics, very moist, firm

Clayey SILT (ML), gray, very moist

With limonite, trace wood pieces, loose

CLAY (CL), gray, lignite and limonite,
trace fine-grained sand, with silt, very
moist, firm
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B O R I N G   L O G X-3

Ameren Meramec Ash Pond Closures LOCATION:  N 937213.5 E 866147.7
Meramec Energy Center ELEVATION: 419.12 DATUM: NAVD88
CLIENT: Ameren DATE DRILLED: 03-12-2021

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 24 FEET
METHOD: 4.25" HSA N BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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STRATIFICATION LINES ARE
APPROXIMATE SOIL BOUNDARIES
ONLY; ACTUAL CHANGES MAY BE
GRADUAL OR MAY OCCUR BETWEEN
SAMPLES.
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Sandy SILT (SM), with clay seams, moist,
loose

Silty CLAY (CL), gray,  lignite,  very moist

Without lignite, becoming very soft

Trace fine gravelly rock fragment

Boring terminated at 50'-0" in Silty CLAY.

0-1-2

91.3

0-0-0

80.0

28.5

32.6

33.1

46.1

3

0

B O R I N G   L O G X-3

Ameren Meramec Ash Pond Closures
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Coal ASH, gray-black, primarily bottom ash
with some fly ash, moist, medium dense

FILL: Silty CLAY (CL-CH), greenish-gray,
medium to high plastic, with trace roots,
moist
Coal ASH, black, with clayey silt, fine
gravel and trace fine roots
With trace gray silty clay and fine gravel.
Becoming mostly high plastic clay with
bottom ash, organics and coal pieces, very
moist, firm
CLAY (CH), gray and brown, high
plasticity, with trace sand

Becoming dark gray, brown, and black, stiff

CLAY (CL-CH), dark gray and brown,
medium to high plastic, with limonite, trace
sand and organics, very moist, stiff

Silty CLAY (CL), brown, with lignite and
limonite, very moist, firm

3-4-3
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B O R I N G   L O G X-4

Ameren Meramec Ash Pond Closures LOCATION:  N 937206.2 E 866477.7
Meramec Energy Center ELEVATION: 414.61 DATUM: NAVD88
CLIENT: Ameren DATE DRILLED: 03-11-2021

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 28 FEET
METHOD: 4.25" HSA U BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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STRATIFICATION LINES ARE
APPROXIMATE SOIL BOUNDARIES
ONLY; ACTUAL CHANGES MAY BE
GRADUAL OR MAY OCCUR BETWEEN
SAMPLES.
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Becoming clayey silt or silty clay, brown
and gray, and soft

Becoming gray silty clay and clayey silt
Note: Pushed spoon for sample recovery

GRAVEL (GP), fine gravel with coarse to
fine sand, medium dense

SAND (SP), fine to coarse sand, with
medium gravel, medium dense
Boring terminated at 50'-0" in SAND.
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Ameren Meramec Ash Pond Closures
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FILL: Silty CLAY (CL), brown, with
bottom ash and coal pieces, moist, stiff
Coal ASH, black and gray, with bottom and
fly ash
With trace decaying wood,  moist

Silty CLAY (CL-CH), gray, medium to
high plastic, with lignite and limonite, trace
ash and rock fragments, moist, stiff
Becoming greenish-gray, with trace roots,
organic odor

Becoming gray-brown, with trace silt

Becoming silty with trace fine roots

Becoming brown with clayey sand and
sandy clay lenses

Boring terminated at 30'-0" in CLAY.
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B O R I N G   L O G X-5

Ameren Meramec Ash Pond Closures LOCATION:  N 937566.4 E 865958.0
Meramec Energy Center ELEVATION: 414.40 DATUM: NAVD88
CLIENT: Ameren DATE DRILLED: 03-10-2021

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 28 FEET
METHOD: 4.25" HSA N BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT 28 FEET AFTER 0 HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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Figure 2-6 Sheet 1

STRATIFICATION LINES ARE
APPROXIMATE SOIL BOUNDARIES
ONLY; ACTUAL CHANGES MAY BE
GRADUAL OR MAY OCCUR BETWEEN
SAMPLES.
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Coal ASH, dark gray, primarily fly ash

Becoming very loose and wet

Note: Augers charged with water before SS-
2.
SILT (ML), gray, with fine-grained sand,
very moist, loose

Becoming sandy and clayey

Silty CLAY (CL-CH), brown and gray,
medium to high plastic, with lignite and
limonite, moist, firm
Boring terminated at 20'-0" in CLAY.

0-0-0

1-3-3

0-1-2
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B O R I N G   L O G X-7

Ameren Meramec Ash Pond Closures LOCATION:  N 937657.2 E 866328.1
Meramec Energy Center ELEVATION: 410.00 DATUM: NAVD88
CLIENT: Ameren DATE DRILLED: 03-09-2021

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 3.5 FEET
METHOD: 4.25" HSA U BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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Figure 2-7 Sheet 1

STRATIFICATION LINES ARE
APPROXIMATE SOIL BOUNDARIES
ONLY; ACTUAL CHANGES MAY BE
GRADUAL OR MAY OCCUR BETWEEN
SAMPLES.
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Coal ASH, dark gray, primarily bottom ash

Becoming medium-dense, with fine roots

Becoming very loose

CLAY (CL-CH), gray, with limonite,
medium to high plastic, very moist, stiff

CLAY (CH), gray, limonite, high plastic,
moist, stiff

Boring terminated at 30'-0" in CLAY.
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B O R I N G   L O G X-8

Ameren Meramec Ash Pond Closures LOCATION:  N 936880.3 E 866508.2
Meramec Energy Center ELEVATION: 418.92 DATUM: NAVD88
CLIENT: Ameren DATE DRILLED: 03-12-2021

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 14 FEET
METHOD: 4.25" HSA N BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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Figure 2-8 Sheet 1

STRATIFICATION LINES ARE
APPROXIMATE SOIL BOUNDARIES
ONLY; ACTUAL CHANGES MAY BE
GRADUAL OR MAY OCCUR BETWEEN
SAMPLES.
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FILL: Silty CLAY (CL), gray-brown, with
trace ash and organics, moist, stiff

FILL: Clayey and Sandy SILT (SM), gray,
with ash, moist, very loose

Silty CLAY (CL-CH), gray-brown, medium
to high plastic, with lignite and limonite,
very moist, stiff

Becoming high plastic, very stiff

Becoming firm and with low plasticity

Boring terminated at 25'-0" in CLAY.
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B O R I N G   L O G X-9

Ameren Meramec Ash Pond Closures LOCATION:  N 937237.2 E 866257.3
Meramec Energy Center ELEVATION: 412.84 DATUM: NAVD88
CLIENT: Ameren DATE DRILLED: 03-10-2020

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 23 FEET
METHOD: 4.25" HSA N BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT 23 FEET AFTER 0 HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET

D
E

P
T

H
 (

F
E

E
T

)

E
L

E
V

A
T

IO
N

W
A

T
E

R
 T

A
B

L
E

G
R

A
P

H
IC

 L
O

G

S
A

M
P

L
E

 T
Y

P
E

P
E

R
C

E
N

T
 R

E
C

O
V

E
R

Y

MATERIAL DESCRIPTION

D
R

Y
 U

N
IT

 W
E

IG
H

T
 (

P
C

F
)

B
L

O
W

S
 P

E
R

 6
 I
N

C
H

E
S

R
Q

D
=

 R
O

C
K

 Q
U

A
L

IT
Y

 D
E

S
.

M
O

IS
T

U
R

E
 C

O
N

T
E

N
T

P
E

R
C

E
N

T
 B

Y
 W

E
IG

H
T

SHEAR STRENGTH, tsf

20 40 60
    PL LL   

% FINES (SILTS & CLAYS)
MOISTURE CONTENT, %

N-VALUE (BLOWS PER LAST FOOT)

1 2 3

Fi
le

: 2
01

90
12

41
6

QU/2 PP SV

UNCORRECTED SPT

TV

Figure 2-9 Sheet 1

STRATIFICATION LINES ARE
APPROXIMATE SOIL BOUNDARIES
ONLY; ACTUAL CHANGES MAY BE
GRADUAL OR MAY OCCUR BETWEEN
SAMPLES.
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Coal ASH, black and tan, primarily bottom
ash with fly ash, very moist

Becoming loose

Note: Switched to mud rotary at 8.5 feet.
Becoming greenish-gray fly ash

CLAY (CH), green-gray, high plastic

Note: Stiff drilling at 12 feet.

With limonite and fine sand, firm

Silty CLAY (CL), brown, lignite and
limonite, very moist, very soft

Becoming silty and sandy clay

Boring terminated at 20'-0" in Silty CLAY.
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B O R I N G   L O G X-10

Ameren Meramec Ash Pond Closures LOCATION:  N 936025.2 E 866810.4
Meramec Energy Center ELEVATION: 411.53 DATUM:
CLIENT: Ameren DATE DRILLED: 03-09-2021

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 1 FEET
METHOD: 4.25" HSA U BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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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 was closed in 2021.  The remaining active CCR surface 
impoundments are Ponds 492, 493 and 496.  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 
 
40 CFR Part §257.73(a)(2) requires the owner or operator of an existing surface impoundment to conduct 
an initial and periodic hazard potential classification assessment of the CCR unit.  The owner or operator 
must document the hazard classification of each CCR unit as either a high hazard potential CCR surface 
impoundment, a significant hazard potential CCR surface impoundment, or a low hazard potential CCR 
surface impoundment.  The owner or operator must obtain a certification from a qualified professional 
engineer stating that the initial and each subsequent periodic classification was conducted in accordance 
with the requirements of §257.73(a)(2).  The following documents Reitz & Jens, Inc.’s hazard potential 
classification evaluation for active Pond 498 and Ponds 492, 493, and 496 at the Ameren Missouri 
Meramec Energy Center.      
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2.0 MERAMEC ENEREGY CENTER CCR UNITS 
 
The Meramec Energy Center has two active surface impoundments, Pond 498 and Ponds 492, 493, and 
496 that are interconnected to form the “Bottom Ash Pond”.  Ponds 492 and 496 are incised but 
hydraulically connected to Pond 493 which includes a perimeter earth embankment berm.  The surface 
impoundment locations and the centerline of the embankments are shown in Figure 1.   
 
The initial hazard potential classifications were determined for the active surface impoundments at the 
Meramec Energy Center based on the Federal Emergency Management Agency (FEMA) hazard potential 
classification criteria.  Pertinent data regarding each surface impoundment are shown in Table 1. 
 

Table 1 – Active surface impoundments at the Meramec Energy Center 

CCR Unit Maximum 
Surface Area 

(acres) 

Dam Height 
(feet) 

Crest Length 
(feet) 

Normal Pool 
Elevation (feet) 

Pond 498 13.5 19.5 3,320 418.0 
Pond 493 5.1 24.7 1,200 409.5 

Pond 
492/496 

6.0 Incised NA 410.3 

 
The FEMA classification system has three levels of Hazard Potential Classification: Low, Significant, and 
High.  The hazard potential classification system categorizes dams based on the probable loss of human 
life and the impacts on economic, environmental, and lifeline interests should the dam fail.  The 
classification system relies heavily on judgement and common sense, because all possibilities cannot be 
defined.  Allowances for evacuation or emergency actions by the population were not considered because 
emergency procedures should not be a substitute for appropriate design, construction, and maintenance of 
dam structures.  A summary for the FEMA hazard classification system of dams is shown in Table 2.  
   
Table 2 - FEMA hazard classification system of dams 

Hazard Potential 
Classification Loss of Human Life 

Economic, Environmental, 
Lifeline Losses 

Low None expected Low and generally limited to 
owner 

Significant None expected Yes 
High Probable.  One or more expected Yes (but no necessary for this 

classification) 
   
2.1 Pond 498 
 
Pond 498 is incised with a perimeter dike.  The active portion of Pond 498 was built on top of portions of 
the Inactive Pond 498 and Pond 490.  Inactive Pond 498 and Pond 490 were originally constructed in the 
1950’s and had been filled and were no longer receiving sluiced fly ash for several years prior to 
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construction of Pond 498.  Pond 498 no longer receives process waters and CCRs, has been dewatered 
and is currently being closed.  The maximum height of the dam is 19.5 feet.   
 
Failure of Pond 498 would result in the release of water and CCR into the surrounding CCR units which 
include Inactive Pond 498, and Ponds 490, 492, 493, and 494.  The failure should not cause loss of life or 
significant environmental impacts.  Therefore, according to the FEMA Hazard Potential Classification of 
Dams, Pond 498 should have a Low Hazard Potential Classification. 
 
2.2 Ponds 492, 493 and 496 
 
Ponds 492 and 496 are incised and bounded on the east by the railroad loop, on the north by Pond 493, on 
the west by Ponds 490 and 498, and on the south by plant fill.  Pond 493 is partially incised and bounded 
on the north by a short section of the perimeter levee, on the west by Pond 498, on the south by Pond 492, 
and on the east by the railroad loop and high ground.  The railroad loop crosses through Pond 493 from 
the west to east.  Ponds 492, 493, and 496 impound liquid and bottom ash.  The maximum height of the 
dam is 24.7 feet. 
 
Failure of the Pond 493 perimeter levee would result in the release of water and CCR into a tributary of 
the Meramec River.  The failure should not cause loss of life or significant environmental impacts.  
Therefore, according to the FEMA Hazard Potential Classification of Dams, Ponds 492, 493, and 496 
should have a Low Hazard Potential Classification. 
 
3.0 CONCLUSION 
 
The initial hazard potential classifications for the active CCR surface impoundments at the Meramec 
Energy Center is Low Hazard Potential for Ponds 492, 493 and 496.  The hazard potential classification 
should be re-evaluated within 5 years of the initial hazard potential classification.  
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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 was closed in 2021.  The remaining active CCR surface 
impoundments are Ponds 492, 493 and 496.  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 
 
40 CFR Part 257.73(d)(1) specifies that the owner or operator of all existing CCR surface impoundments, 
except for incised CCR units, shall conduct initial and periodic structural stability assessments and 
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. 
 
The purpose of this periodic structural stability assessment for Pond 498 and Ponds 492, 493 and 496 at 
the Meramec Energy Center is to provide the information required by 40 CFR Part 257.73(d)(1).  Ponds 
492 and 496 are incised but hydraulically connected to Pond 493 which includes a perimeter earth 
embankment berm.  Therefore Ponds 492, 493, and 496 are considered a single surface impoundment.  
The periodic structural stability assessment consisted of field inspections, design and construction 
document review, and review of operation and maintenance records.  Additional information for each 
CCR surface impoundment at the Meramec Energy Center is included in the History of Construction 
Report 
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2.0 FIELD INSPECTION 
 
A field inspection of the existing surface impoundments at the Meramec Energy Center was conducted on 
October 27, 2020 by Reitz & Jens, Inc. personnel Jeff Bertel, P.E., Laura Sutton, P.E. and Ashley 
Martinez, E.I.; who were accompanied by Ameren Missouri personnel Mark Lueckenhoff, P.E.  The 
weather was cloudy with light rain and temperatures in the mid-30s.  The Meramec River stage at the 
Arnold gage was 6.62 or elevation 379.8, and the Mississippi River stage at the St. Louis gage was 7.1 or 
elevation 386.7.  The field inspection consisted of walking the crest and toe of the perimeter berm for 
Pond 493, and visually reviewing the hydraulic outlet structures.  
 
Observations made during the inspection were recorded on the Ameren Annual Inspection Check Sheet 
which are included in Appendix I.  A photograph log of the main inspection findings is also included in 
Appendix I.  Photographs taken during the inspection are included on a DVD contained Appendix II.  
Observations from the field inspection are summarized below for each CCR unit.   
 
2.1 Ponds 492, 493, and 496 
 
2.1.1 Embankment and Foundation Stability 
 
Field inspection of the Pond 493 perimeter berm found no signs of instability.  There was no visible 
vertical or horizontal misalignment of the crest.  No slides, sloughs, tension cracking, slope depressions or 
bulges observed in the crest or either slope. 
 
Historically, light seepage or saturated soil has been observed in the area north of the Pond 493 perimeter 
berm downstream toe.  During the current inspection the ground was wet and saturated due to recent rain, 
some minor ponding was observed 30-50 feet north of the toe.  The inspection team was unable to unable 
to compare the current condition to historical records; however, there were no signs of seepage that may 
be detrimental to the stability of the embankment. Ameren will continue to monitor the area and make 
observations relative to pond levels, recent precipitation events, and adjacent river levels. 
 
The downstream slopes have been inundated multiple times from flooding of the tributary, Meramec 
River, and Mississippi River and there was no sign of instability due to sudden drawdown.  The 
downstream slope is lined with riprap.   
 
There is good access at the crown of the embankment for visually reviewing the crest and slopes.  No 
operational activities, or adjacent developments were observed that might threaten the integrity of the 
embankment.  
   
2.1.2 Slope Protection 
 
The upstream slope of the perimeter berm is armored with riprap where the railroad loop is adjacent to the 
berm.  The upstream slope of the perimeter berm is very flat and has a vegetative or crushed limestone 
cover east of the railroad loop to the abutment. The downstream slope is armored with riprap from the toe 
to the crest.  
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The upstream slopes were in good condition with no sign of instability or significant erosion.  The riprap 
on the downstream slope was also in good condition and no significant displacement of stones was 
observed.      
 
2.1.3 Hydraulic Structures    
 
The Pond 493 water level was low and below the staff gage at the time of inspection.  The pond level at 
the time of the inspection was less than the normal pool level.  Ameren records pool level observations at 
least weekly during inspections by plant staff.  
 
The principal spillway for Pond 493 is drop-inlet with an 18-inch carbon steel pipe outlet that discharges 
into the Retention Pond.  The pipe inlet was submerged and could not be visually inspected.  A skimmer 
placed above the inlet has rotated, but this condition has existed for several years without disruption to the 
operation.  Ameren must continue to monitor the skimmer and provide access for inspection of the 
primary spillway inlet pipe when it is not submerged.   The outlet for the principal spillway pipe into the 
Retention Pond was submerged and was also not visually inspected.  There are no recent video 
inspections of the principal spillway pipe, however there is no practical way to isolate flow to the pipe to 
inspect it.   
 
A secondary spillway or “overflow pipe” consists of a 24-inch corrugated metal pipe that discharges into 
an approximately 650-foot long overflow ditch that flows east, eventually emptying into a second 24-inch 
carbon steel pipe that discharges into the Retention Pond.  The secondary spillway pipe was 
approximately one-quarter to one-third full of sediment. Ameren should maintain the pipe free of any 
obstructions. The area around the spillway pipe was heavily vegetated.  This area should be cleared and 
maintained free of excess vegetation.   
 
2.1.4 Ponds 492, 493 and 496 Field Investigation Conclusions 
 
There were no significant deficiencies or signs of instability observed during the field inspection of Ponds 
492, 493 and 496, however there are maintenance items and additional monitoring that should occur.  The 
following remedial items should be addressed as soon as feasible.  Ameren should prepare documentation 
detailing the corrective measures taken as these items are addressed. 
 

 Continue monitoring the wet area on the north side of Pond 493 outside the perimeter berm.  
Monitoring should include documenting observations of the area relative to pond levels, recent 
precipitation events and adjacent river levels.  If at any time water is observed flowing and 
carrying fines in this area, take immediate action as required to prevent degradation of the 
integrity of the embankment and foundation soils. 

 Continue to monitor the condition of the principal spillway skimmer and provide access to the 
spillway inlet for future inspections. 

 There are no recent video inspections of the principal or secondary spillway pipes.  Video 
inspection of the principal spillway pipe is not practical because both ends are submerged.  
Calculations that assume no discharge from the principal spillway pipe show that the 
embankment does not overtop during the 100-year storm event, provided the secondary spillway 
pipe is functioning and flowing no more than half full at the start of the storm.  The secondary 
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spillway pipe should be maintained free of any potential obstructions to flow and visually 
inspected.   

 
2.2 Pond 498 
 
2.2.1 Embankment and Foundation Stability 
 
Field inspection of the Pond 498 perimeter berm found no signs of instability.  There was no visible 
vertical or horizontal misalignment of the crest.  No slides, sloughs, tension cracking, slope depressions or 
bulges observed in the crest or either slope. 
 
A large animal burrow was observed on the embankment crest on the north side of the impoundment.  
The burrow should be excavated to its extents and filled with compacted clay soil. 
 
The toe of the downstream slopes of the perimeter berm is at elevation 417 or higher.  The regulatory 100-
year flood elevation of the surrounding rivers is elevation 416.  Inundation of these slopes during river 
flooding is expected to last for only a relatively short duration which is not expected to cause instability 
due to sudden drawdown.   
 
There is good access at the crown of the perimeter berm for surveillance of the crest and slopes.  There 
were no operational activities, or adjacent improvements observed that might threaten the integrity of the 
embankment. 
 
2.2.2 Slope Protection 
 
The upstream slopes of the Pond 498 perimeter berm are lined with HDPE.  The downstream slopes are 
designed to be vegetated, however during the inspection there were large areas on the north side that were 
recently graded and bare.  Ameren states they will seed and maintain this areas to establish a dense 
vegetative cover.   
 
2.2.3 Hydraulic Structures 
 
The Pond 498 water level was below the staff gauge at the time of the inspection.   
 
The principal spillway for Pond 498 is a drop-inlet with timber stoplog structure and a 24-inch HDPE and 
carbon steel pipe outfall.  A precast concrete manhole houses a butterfly valve on the outfall pipe 
approximately 25 feet upstream of its discharge into the Retention Pond.  The visible portions of the 
stoplog structure and precast manhole were in good condition.  There are no recent video inspections of 
the discharge pipe, however isolating the pipe from water on its upstream or downstream ends is not 
practical.  The butterfly valve was not operated during the inspection, but Ameren reports that it is 
functional.  The spillway pipe outlet in the Retention Pond was submerged at the time of inspection.  The 
spillway will be abandoned during closure construction in 2021. 
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2.2.4 Pond 498 Field Investigation Conclusions 
 
There were no significant deficiencies or signs of instability observed during the field inspection of Pond 
498, however there are maintenance items or additional monitoring that should occur.  The following 
remedial items should be addressed as soon as feasible.  Ameren should prepare documentation detailing 
the corrective measures taken as these items are addressed. 
 

 Seed and maintain the downstream slopes to establish a dense vegetative cover. 
 Establish a ditch around the inside crest of the eastern perimeter berm to route any potential runoff 

into the interior of Pond 498. 
 Monitor and repair inlet piping as necessary to prevent leakage outside the lined portion of the 

pond. 
 
3.0 OPERATIONS AND MAINTENANCE REVIEW 
 
The available operations and maintenance records were reviewed as part of the periodic structural stability 
assessment.  The review included the O&M Manual, the preceding weekly and annual inspections for a 
period of 1-year, on-site meetings to discuss ongoing maintenance, and the most recent survey data 
provided by Ameren Missouri.  
 
The O&M Manual specifies minimum requirements for maintenance and establishes operational 
requirements for CCR placement.  The manual states that no alterations or repairs to structural elements 
should be made without the approval of the Chief Dam Safety Engineer. The O&M Manual is attached in 
Appendix III.   
 
3.1 Ponds 492, 493, and 496 
 
3.1.1 Operations 
 
Ponds 492, 493 and 496 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.  A significant volume of CCRs have been removed from the pond to 
facilitate closure of Pond 489.  Additional CCR fill is being placed in the pond, but the net difference 
results in an increase in the available storage volume.  Bottom ash sluiced to the pond is deposited on the 
south side of the Pond 496 and is hauled off site for beneficial use.  As a result, the volume of impounded 
CCRs in these ponds has changes very little form year-to-year due to sluice flow.  There have been no 
recent operational changes.  Ameren has estimated the volume of CCR impounded in Pond 492, 493 and 
496 at about 312,000 cubic yards.  Based on the 2019 topographic survey there is approximately 229,000 
cubic yards of storage capacity remaining in the bottom ash pond. 
 
Table 1 includes pertinent data regarding the volume and depth of impounded CCR in Ponds 492, 493 and 
496.   
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Table 1 – Volume and depth of impounded CCR in Ponds 492, 493 and 496 

CCR 
Unit 

Est. 
Volume of 

Water 
and CCR 

(CY) 

Est. 
Bottom 
Elev. of 

CCR Unit 
(feet) 

Est. 
Minimum 
CCR Elev. 

(feet) 

Est. 
Minimum 
Depth of 

CCR (feet) 

Est. 
Maximum 
CCR Elev. 

(feet) 

Est. 
Maximum 
Depth of 

CCR (feet) 

Pond 
492 

68,000 398 407 9 414 17 

Pond 
493 

60,000 398 405 7 412 14 

Pond 
496 

185,000 402 408 4 420 18 

 
Ameren has no operational changes planned for Ponds 492, 493 and 496.  Prior to the next periodic 
structural stability assessment, a new topographic survey of the pond interior will be required to update 
the estimated volume and depth of impounded CCR.  
 
 
3.1.2 Maintenance 
 
Weekly inspection check sheets from October 2019 through August 2020, and the 2016, 2017, 2018 and 
2019 annual inspection check sheets were reviewed.  No maintenance deficiencies were noted in the 
weekly inspection reports.  The 2019 Annual Inspection noted that there was excess vegetation on the 
downstream slope of the Pond 493 perimeter berm, the secondary spillway outfall channel and around the 
primary discharge structure.  The inspection report recommended that the vegetation be cleared.  The 
report also notes that the staff gage should be cleaned and lowered to facilitate weekly readings.  In 
general, the inspection reports indicate that the current level of maintenance is adequate, although the 
frequency of mowing and vegetation removal should be increased so that inspection of the embankment 
slopes and staff gage is not inhibited at any time.  The 2019 Meramec Annual Levee Inspection is 
included in Appendix III.   
 
3.2 Pond 498 
 
3.2.1 Operations 
 
Pond 498 receives process water used to condition the dry fly ash prior to disposal.  There is no 
contributing watershed to this pond outside of the perimeter dike.  The inlet piping for the pond is on the 
south side of the pond.  The inlet piping is connected to a flexible hose, and the point of discharge of the 
flexible hose is moved periodically as part of pond operation.  Water generally flows from south to north 
through interior pond ditches created in the CCR, and accumulates in the northwest corner before 
discharging through the outlet works.  The pond is currently operated so that there is no net increase of fly 
ash in the pond.  Ash is deposited in long narrow ditches and then excavated and hauled offsite for 
beneficial use or temporarily stockpiled on-site.  
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Table 2 includes pertinent data regarding the volume and depth of impounded CCR in Pond 498.  The 
volume of available storage appears relatively unchanged since 2016.  The approximate remaining storage 
capacity for the Pond 498 is approximately 60,000 cubic yards. 
 
Table 2 - Volume and depth of impounded CCR in Pond 498 

CCR 
Unit 

Est. 
Volume of 

Water 
and CCR 

(CY) 

Est. 
Bottom 
Elev. of 

CCR Unit 
(feet) 

Est. 
Minimum 
CCR Elev. 

(feet) 

Est. 
Minimum 
Depth of 

CCR (feet) 

Est. 
Maximum 
CCR Elev. 

(feet) 

Est. 
Maximum 
Depth of 

CCR (feet) 

Pond 
498 

510,000 395 433 19 433 38 

 
3.2.2 Maintenance 
 
Weekly inspection check sheets from October 2019 through August 2020, and the 2016, 2017, 2018 and 
2019 annual inspection check sheets were reviewed.  The 2019 Annual Inspection noted that there are 
areas of poor sod cover on the north side of the pond.  Weekly inspection reports also document poor sod 
cover in this area.  The annual inspection report recommended that areas with poor sod cover be seeded.  
The report also notes that the staff gage should be cleaned.  In general, the inspection reports indicate that 
the current level of maintenance is adequate, although the frequency of vegetation maintenance should be 
increased to establish dense sod cover.  The 2019 Meramec Annual Levee Inspection is included in 
Appendix III.   
 
 
4.0 DESIGN AND CONSTRUCTION DOCUMENT REVIEW 
 
4.1 Ponds 492, 493 and 496 
 
4.1.1 Embankment and Foundation Stability 
 
Borings through the Pond 493 exterior embankment show the fill primarily material consists of clays and 
silts 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 Pond 493 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 
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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 periodic safety factor assessment is provided in the Ameren Missouri Meramec Energy Center: 
Evaluation of CCR Units report Appendix D.  This report shows that the minimum factors of safety 
specified in 40 CFR Part 257.73(d)(1) for the critical embankment cross sections are achieved for the 
range of loading expected.   
 
4.1.2 Slope Protection 
 
The perimeter berm for Pond 493 was originally designed with vegetated downstream and upstream 
slopes.  Presently the downstream slopes adjacent to a tributary of the Meramec River are armored with 
riprap.  The upstream slopes consist primarily of CCR.  There are no design documents for the slope 
protection, however based on field inspection observations they appear to be functioning adequately.    
 
4.1.3 Spillways 
 
The principal spillway pipe for Ponds 492, 493 and 496 includes an 18-inch carbon steel pipe and 24-inch 
CMP secondary spillway.  The Ameren Missouri Meramec Energy Center: Evaluation of CCR Units 
report Appendix E shows that the combination of spillways is adequate to manage flow during and 
following the peak discharge from the 100-year flood event. 
 
4.2 Pond 498 
 
4.2.1 Embankment and Foundation Stability 
 
The perimeter berm for Pond 498 was constructed to elevation 425 with compacted fly ash above the 
existing ground surface, which was generally at about elevation 417 feet at the time of construction.  The 
perimeter berms were constructed with 3H:1V downstream slopes and 4H:1V upstream slopes except for 
the west embankment which was sloped at 3H:1V.  Additional fly ash fill was placed downstream of the 
perimeter berm on the west, north and south of the 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 to construct 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 conducted during construction. 
 
The initial periodic safety factor assessment is provided in the Ameren Missouri Meramec Energy Center: 
Evaluation of CCR Units report Appendix D.  This report shows that the minimum factors of safety 
specified in 40 CFR Part 257.73(d)(1) for the critical embankment cross sections are achieved for the 
range of loading expected.   
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4.2.2 Slope Protection 
 
The perimeter berm was designed with vegetated downstream slopes and upstream slopes lined with 
HDPE.  There are no design documents for the slope protection, however based on field inspection 
observations the slopes appear to be functioning adequately.  The potential for erosion of the downstream 
slopes should be decreased by improving interior drainage and establishing and maintaining a dense 
vegetative cover. 
 
4.2.3 Spillway 
 
The spillway pipe for Pond 498 includes a 24-inch HDPE pipe and carbon steel pipe.  The Ameren 
Missouri Meramec Energy Center: Evaluation of CCR Units report Appendix E shows that the spillway is 
adequate to manage flow during and following the peak discharge from the 100-year flood event. 
 
 
5.0 PERIODIC STRUCTURAL STABILITY ASSESSMENT SUMMARY 
 
The initial periodic structural stability assessment found no structural stability deficiencies, no significant 
issues with the current operations and maintenance, and that the design and construction of the 
embankments and spillways were adequate for the range of loading conditions under which the CCR unit 
should be subjected.  However, the deficiencies listed below do need to be addressed. 
 
5.1 Ponds 492, 493 and 496 
 

 Continue monitoring the wet area on the north side of Pond 493 outside the perimeter berm.  
Monitoring should include documenting observations of the area relative to pond levels, recent 
precipitation events and adjacent river levels.  If at any time water is observed flowing and 
carrying fines in this area, take immediate action as required to prevent degradation of the integrity 
of the embankment and foundation soils. 

 Continue to monitor the condition of the principal spillway skimmer and provide access to the 
spillway inlet for future inspections. 

 There are no recent video inspections of the principal or secondary spillway pipes for Pond 493.  
The secondary spillway pipe should be maintained free of any potential obstructions to flow and 
visually inspected.   

 Prior to the subsequent periodic structural stability assessment obtain a topographic survey of the 
interior of the ponds and update the volume and depth estimates of impounded CCR. 

 Increase the frequency of vegetation maintenance.  Vegetation should be maintained so that the 
slopes and spillways can readily be inspected at any time. 

 The O&M Manual states that all maintenance activities should be documented; however no 
maintenance records were available for review.  The O&M Manual should be updated so that the 
responsibility and procedures for maintaining maintenance records are clearly defined.    
 

5.2 Pond 498 
 

 Seed and maintain the downstream slopes to establish a dense vegetative cover. 
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 Establish a ditch around the inside crest of the eastern perimeter berm to route any potential runoff 
into the interior of Pond 498. 

 Monitor and repair inlet piping as necessary to prevent leakage outside the lined portion of the 
pond.   

 Prior to the subsequent periodic structural stability assessment obtain a topographic survey of the 
interior of the ponds and update the volume and depth estimates of impounded CCR. 
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December 14, 2020 
 
 
Jeffrey Greer, P.E. 
Manager of Dam Safety & Hydro Licensing 
Ameren Missouri 
11149 Lindbergh Business Ct. 
St. Louis, MO 63123 
 
RE: Ameren Missouri – Meramec Energy Center 
 2020 Annual Surface Impoundment Inspection 
 MCPA (Pond 492), MCPB (Pond 493) and MCPC (Pond 496), MCPE (Pond 489), MOPI 
 (Pond 494) and MOPH (Pond 495), Retention Pond and MCPD (Pond 498) 
 
Dear Matt, 
 
Enclosed herewith are Annual Inspection Check Sheets for the 2020 Annual Inspection of the 
active surface impoundments MCPA (Pond 492), MCPB (Pond 493) and MCPC (Pond 496), and 
MCPD (Pond 498), closed surface impoundments MCPE (Pond 489), MOPI (Pond 494) and 
MOPH (Pond 495) and the Retention Pond at Ameren Missouri’s Meramec Energy Center 
conducted on October 27, 2020 by Reitz & Jens and Ameren Personnel.  The Annual Inspection 
was in general accordance with 40 CFR Part 257.83(b), and included a review of available 
information regarding the status and condition of the CCR unit, including files available in the 
operating record. 
 
No signs of structural weakness which would impact the operation and safety of the unit were 
observed.  Minor maintenance items observed in the 2020 Annual Inspection associated with 
routine upkeep, presently do not impact the structural integrity of the embankment.  Nonetheless, 
Ameren should address these minor maintenance items in a timely manner. 
 
The following documents were reviewed as part of the Inspection: 
 

1. Ameren Missouri. (2011). “Operation and Maintenance Manual; Meramec Ash Pond 
Embankment, St. Louis, Missouri, St. Louis County.” Dam Safety and Hydro 
Engineering, St. Louis, Missouri.  

2. Ameren Missouri. (2016). “2016 Meramec Annual Inspection Checklist.” September 2, 
2016 

3. Ameren Missouri. (2017). “2017 Meramec Annual Inspection Checklist.” September 1, 
2017 

4. Ameren Missouri. (2018). “2018 Meramec Annual Inspection Checklist.” August 30, 
2018 
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5. Ameren Missouri. (2018). “Meramec Energy Center Ash Pond Closure Project 
Conforming to Construction Records.”  

6. Ameren Missouri. (2018). “Meramec Ash Pond Closure MCPE (Pond 489) Construction 
Quality Assurance Report.” November 30, 2018 

7. Ameren Missouri. (2019). “Meramec Ash Pond Closure MOPI (Impoundment 495) CQA 
Report.” April 17, 2019 

8. Ameren Missouri. (2019). “2019 Meramec Annual Inspection Checklist.” August 29, 
2019 

9. Ameren Missouri. (2019). “Meramec Ash Impoundment, Weekly Inspection Checksheet.” 
January 8 to December 19, 2019 

10. Ameren Missouri. (2020). “Meramec Ash Impoundment, Weekly Inspection Checksheet.” 
January 2 to August 11, 2020 

11. Ameren Ash Volumes Inventory, Excel Spreadsheet 

12. Ameren CCR Unit Inventory, Excel Spreadsheet 

13. Dewberry & Davis, LLC. (2011). “Coal Combustion Waste Impoundment Round 7 – 
Dam Assessment Report, Meramec Power Station, Ameren Missouri, St. Louis, 
Missouri.” USEPA Contract Number; EP-09W001727 

14. Environmental Protection Agency (EPA). (2015). “Hazardous and Solid Waste 
Management System; Disposal of Coal Combustion Residuals from Electric Utilities.” 40 
CFR Parts 257 to 261. Vol. 80. No. 74. Federal Register 

 
The subsequent annual inspection must be conducted no later than October 27, 2021. 
 
 
Sincerely,  

 
Jeff Bertel, P.E. 
Project Manager 
Reitz & Jens, Inc. 
 
 
 
 
 
P:\Amerenue\2020012463\Meramec\2020 Inspection\Meramec Annual Inspection Cover Letter.docx 
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MERAMEC ENERGY CENTER Date 10/27/2020 
MCPA (Pond 492), MCPB (Pond 493) and 
MCPC (Pond 496) 
Annual Inspection Check Sheet 

Inspector J. Bertel, L. Sutton, A. 
Martinez, M. Lueckenhoff 

 Pool Level Below Staff Gauge 
 River Level El. 372 
 Temperature 34°F 
 Weather Cloudy, Light Rain 
 
Date of Previous Annual Inspection: 08/29/2019   
 
Date of Previous Periodic Inspection: 09/03/2015  
 
Description of Emergency (EC) or Immediate Maintenance (IM) conditions observed since 
the last annual inspection: 
None  
 
Describe any action taken to restore or improve safety and integrity of impounding 
structure: 
None.  
 
Describe any modifications to the geometry of the impounding structure since the 
previous annual inspection: 
None.  
 
Describe any modifications to the operation of the impounding structure since the 
previous annual inspection: 
None.  
 
List the approximate remaining storage capacity of the impounding structure: 
Approx. 322,449 CY based on inventory numbers through July 2020, however the actual 
remaining storage is likely less due to active filling within the pond.  
 
List the approximate maximum, minimum and present depth and elevation of the 
impounded water since the previous annual inspection: 
Max – el. 411.3, depth unknown ft; Min – el. Below staff gauge, depth unknown; Present – el. 
Below staff gauge, depth unknown  
 
List the approximate maximum, minimum and present depth and elevation of the 
impounded CCR since the previous annual inspection: 
Max – el. 418 ft, depth 20 ft; Min – el. 405 ft, depth 7 ft; Present – el. 418 ft, depth 20 ft  
 
Approximate volume of impounded water and CCR at the time of the inspection: 
312,523 CY  
 
Describe any changes to the downstream watershed: 
None  
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Inlet Outlet Works 
Item Condition 

Code 
Comments 

Outlet Pipe 
Condition 

GC The principal spillway is functional and clear of debris.  The skimmer is slightly tilted but has 
been for several years.  (IMG_3650) 

Discharge (color 
and/or sediment) 

NI Discharge from the primary spillway was submerged in the retention pond.  The water level 
was below the secondary spillway. 

Obstructions MM The secondary spillway pipe has some excess vegetation around the inlet and is 
approximately a quarter to a third full of sediment.  Remove excess vegetation around inlet 
and remove sediment from within conduit.  (IMG_3653, IMG_3654 and IMG_3656) 

Inlet Piping/ 
Supports Condition 

GC The inlet piping appeared in good condition. (IMG_3608) 

Leakage GC No leakage was observed. 
Other   

 

Earth Embankment 
Item Condition 

Code 
Comments 

Vertical & 
Horizontal 

Alignment of Crest 

GC No vertical or horizontal misalignment of the crest was observed.  (IMG_3648) 

Rip Rap 
Revetments 

GC Riprap on the downstream slope was in good condition. (IMG_ 20201027_085838)  

Seepage/Wetness/ 
Ponding Areas 

GC During the inspection the ground was wet and saturated due to recent rain.  Some minor 
ponding was observed approximately 30-50 feet from the North embankment section.  
(IMG_20201027_090942) 

Erosion/Rutting GC No erosion or rutting was observed. 
Fencing GC The fence was in good condition. 

Vegetation GC The embankment slopes were generally free of excessive vegetation. 
Sloughs/Slides/ 

Cracks 
GC No sloughs, slides or cracks were observed. 
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Earth Embankment 
Item Condition 

Code 
Comments 

Animal Control GC No animal burrows were observed. 
Other   

Note location of observation on attached plan sheet. 
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Condition Code 
EC = 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, work stoppage, plant stoppage. 
IM = Item needing immediate maintenance to restore or ensure its safety and integrity.  
Remediation should be complete within 1 month or as required. 
MM = Minor Maintenance.  Item needing minor maintenance and/or repairs within the year.  
The safety or integrity of the item is not yet imperiled. 
OB = Condition requires regular observation and potential future minor maintenance. 
GC = Good Condition 
NO = No observation possible. 
NI = Not Inspected.  State reason in comment column. 

 

Secondary Spillway 



 

Figure 1 – Principal spillway skimmer. 

 

Figure 2 - Excess vegetation around secondary spillway inlet. 



 

Figure 3 - Excess vegetation around secondary spillway inlet. 

 

Figure 4 - Secondary spillway approximately 1/4 to 1/3 full of sediment. 



 

Figure 5 - Inlet piping. 

 

Figure 6 - Perimeter embankment crest. 



 

Figure 7 - Riprap on the downstream perimeter embankment slope. 

 

Figure 8 - Minor ponding approximately 30-50 feet north of the perimeter embankment. 
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MERAMEC ENERGY CENTER Date 10/27/2020 
MCPD (Pond 498) 
Annual Inspection Check Sheet 

Inspector J. Bertel, L. Sutton, A. 
Martinez, M. Lueckenhoff 

 Pool Level Below staff gage 
 River Level El. 372 
 Temperature 34°F 
 Weather Cloudy, Light Rain 
 
Date of Previous Annual Inspection: 08/29/2019  
 
Date of Previous Periodic Inspection: 09/03/2015  
 
Description of Emergency (EC) or Immediate Maintenance (IM) conditions observed since 
the last annual inspection: 
None  
 
Describe any action taken to restore or improve safety and integrity of impounding 
structure: 
None.  
 
Describe any modifications to the geometry of the impounding structure since the 
previous annual inspection: 
None.  
 
Describe any modifications to the operation of the impounding structure since the 
previous annual inspection: 
None.  
 
List the approximate remaining storage capacity of the impounding structure: 
115,207 CY  
 
List the approximate maximum, minimum and present depth and elevation of the 
impounded water since the previous annual inspection: 
Max – el. 417.4 feet, depth 22.4 feet; Min – el. 417.4 ft, depth 22.4 feet; Present – el. unknown  
 
List the approximate maximum, minimum and present depth and elevation of the 
impounded CCR since the previous annual inspection: 
Max – el. 426 feet, depth 26 feet; Min – el. 414 ft, depth 14 feet; Present – el. 426 feet, depth 26 
feet  
 
Approximate volume of impounded water and CCR at the time of the inspection: 
454,793 CY  
 
Describe any changes to the downstream watershed: 
None  
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Inlet Outlet Works 
Item Condition 

Code 
Comments 

Outlet Condition GC The outlet appeared functional. (IMG_3671) 
Skimmer/Pipe 

Supports Condition 
GC The skimmer appeared attached to the pipe supports.  The was no obvious damage to the 

pipe supports.  (IMG_3671) 
Valve Condition/ 

Operability 
NI  

Discharge (color 
and/or sediment) 

NI The outlet was submerged in the retention pond. 

Obstructions GC No obstructions were observed. 
Inlet 

Piping/Supports 
Condition 

OB The inlet piping appeared to have recently ruptured, but had been repaired.  Consider 
installing new inlet piping.  (IMG_3686 and IMG_3688) 

Leakage OB See comment above regarding inlet piping. 
Other   

 

Earth Embankment 
Item Condition 

Code 
Comments 

Vertical & 
Horizontal 

Alignment of Crest 

GC No vertical or horizontal misalignment of the crest was observed. (IMG_3682) 

HDPE Liner GC No tears or punctures were observed on the exposed HDPE liner. 
Seepage/Wetness/ 

Ponding Areas 
MM A narrow area from the inlet piping and to the first gate to the east has ponding between an 

ash stockpile and the edge of the impoundment.  This area has no apparent drainage.  
Create positive drainage to route stormwater into the impoundment. (IMG_3691 and 
IMG_3692) 

Erosion/Rutting OB Minor erosion and poor sod cover on the north side of the impoundment.  Repair erosion 
and seed.  (IMG_20201027_091916) 

Fencing OB Some damage observed to fencing surrounding impoundment.  The fence may no longer 
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Earth Embankment 
Item Condition 

Code 
Comments 

have a useful purpose since it is within the plant’s perimeter fence.  
(IMG_20201027_093151 

Vegetation OB The vegetation on the crest and downstream slopes is sparse in areas.  Consider amending 
soil and seeding to establish dense vegetative cover.  (IMG_3690 and 
IMG_20201027_094350) 

Sloughs/Slides/ 
Cracks 

GC No sloughs, slides or cracks were observed.  (IMG_3700) 

Animal Control MM Large animal burrow was observed on the crest near the center of the north section of the 
embankment. (IMG_3702) 

Other   
 
Note location of observation on attached plan sheet. 
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Condition Code 
EC = 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, work stoppage, plant stoppage. 
IM = Item needing immediate maintenance to restore or ensure its safety and integrity.  
Remediation should be complete within 1 month or as required. 
MM = Minor Maintenance.  Item needing minor maintenance and/or repairs within the year.  
The safety or integrity of the item is not yet imperiled. 
OB = Condition requires regular observation and potential future minor maintenance. 
GC = Good Condition 
NO = No observation possible. 
NI = Not Inspected.  State reason in comment column. 

 

Inlet Piping 

Poor drainage 

Minor erosion and poor sod cover 

Animal Burrow 



 

Figure 1 – Principal spillway skimmer, pipe supports and stoplogs. 

 

Figure 2 – Inlet piping. 



 

Figure 3 – Inlet piping. 

 

Figure 4 – Area on inside of pond that has no apparent drainage. 



 

Figure 5 – Minor erosion and poor sod cover on the north side of the impoundment. 

 

Figure 6 – Damage to perimeter fence. 



 

Figure 7 – Sparse vegetative cover on downstream slope. 

 

Figure 8 – No sloughs, slides or cracks were observed. 



 

Figure 9 – Large animal burrow was observed on the crest near the center of the north section of the embankment. 
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SECTION 1 

 
GENERAL 

 
This operation and maintenance plan, (hereafter referred to as the O&M Manual), outlines 
objectives, proposed policies, responsibilities, and procedures for Ameren personnel who are 
responsible for the management of the Meramec Ash Pond Embankment. 
 
REASONS FOR DEVELOPMENT AND DISSEMINATION OF THE O&M MANUAL 
 
As an ash pond embankment owner, Ameren is responsible for the safety of the public and 
for maintaining the structures within the Ameren’s jurisdiction for both safety and economy.  
The overall public interest is served by providing a document to serve as a basis for the safe 
and economical operation and maintenance of the ash pond embankment during both 
emergency and day-to-day conditions. 
 
GENERAL RESPONSIBILITIES CONCERNING ASH POND EMBANKMENTS 
 
Shift Supervisor 

Contacts local agencies when emergency conditions exist at the Meramec Ash Pond 
Embankment. 

Plant Engineer 

Ensures operation and maintenance program is being implemented as outlined in this 
document.  Ensures performance of weekly inspections.  Performs annual assessment of the 
Operation and Maintenance Manual. 

Chief Dam Safety Engineer 

Reviews all updates to the Operation and Maintenance Manual. 

Dam Safety Group 
 
Performs annual ash pond embankment inspection with Plant Engineer.  
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SECTION 2 
 

DEFINITIONS 
 

Abutment - That part of the valley side or concrete walls against which the dam is 
constructed.  Right and left abutments are those on respective sides of an observer when 
viewed looking downstream.  
 
Appurtenant Works - The structures or machinery auxiliary to dams that are built to operate 
and maintain dams; such as outlet works, spillways, gates, valves, channels, etc. 
 
Auxiliary Spillway - A spillway that works in conjunction with the principal spillway to 
control flood flows and is constructed of non-erodible materials. 
 
Boil - A stream of water discharging from the ground surface downstream of the dam 
carrying with it a volume of soil that is distributed around the hole formed by the discharging 
water. 
 
Berm - A horizontal step or bench in the sloping profile of an embankment dam. 
 
Breach - A break, gap, or opening (failure) in a dam that releases impoundment water. 
 
Concrete Block - An erosion protection method using interlocking concrete blocks, usually 
with openings that are filled with soil and grass. 
 
Core - A zone of material of low permeability in an earthen dam. 
 
Dam - A barrier built for impounding or diverting the flow of water. 
 
Dike (Levee) - An embankment or structure built alongside a river to prevent high water 
from flooding bordering land. 
 
Drain, Layer or Blanket - A layer of pervious material in a dam to facilitate the drainage of 
the embankment, including such items as a toe drain, a weep hole, and a chimney drain. 
 
Drawdown - The resultant lowering of water surface level due to the controlled release of 
water from the impoundment. 
 
Embankment - Fill material, usually earth or rock, placed with sloping sides. 
 
Emergency Spillway - A spillway designed to operate very infrequently, only during 
exceptionally large floods, usually constructed of materials expected to erode slowly. 
 
Earthen Dam - Any dam constructed of excavated natural materials. 
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Emergency Action Plan - A predetermined plan of action to be taken to reduce the potential 
for property damage and loss of lives. 
 
Failure - An incident resulting in the uncontrolled release of water from a dam. 
 
Freeboard - The vertical distance between a stated water level and the top of a dam.  
 
Gate or Valve - In general, a device in which a leaf or member is moved across the waterway 
to control or stop the flow. 
 
Groin - The junction of the upstream or downstream face of the dam with the valley wall. 
 
Maintenance - The upkeep, involving labor and materials, necessary for efficient operation of 
dams and their appurtenant works. 
 
Operation - The administration, management, and performance needed to operate the dam 
and appurtenant works. 
 
Operation and Maintenance Inspection - Inspections conducted by the Plant Engineer.  These 
inspections are frequent visual inspections of the dam surface and appurtenant works. 
 
Outlet - An opening through which water can freely discharge for a particular purpose from 
an impoundment. 
 
Phreatic Surface - The upper surface of saturation in an embankment. 
 
Piping - The progressive development of internal erosion by seepage, appearing downstream 
as a hole or seam, discharging water that contains soil particles. 
 
Principal Spillway - The main spillway that controls both normal and flood flows and is 
constructed of non-erodible materials. 
 
Riprap - A layer of large stones, broken rock or precast blocks placed in a random fashion, 
usually on the upstream slope of an embankment dam, on a reservoir shore, or on the sides of 
a channel as a protection against current, wave and ice action. 
 
Silt/Sediment - Soil particles and debris in an impoundment. 
 
Slump/Slide Area - A portion of earth embankment that moves downslope, sometimes 
suddenly, often with cracks developing. 
 
Spillway System - A structure or structures over or through which flows are discharged.  If 
the flow is controlled by gates, it is considered a controlled spillway.  If the elevation of the 
spillway crest is the only control of the flows, it is considered an uncontrolled spillway. 
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Stilling Basin - A basin constructed to dissipate the energy of fast flowing water, such as 
from a spillway, and to protect the stream bed from erosion. 
 
Toe of Embankment - The junction of the face of the dam with the ground surface in the 
floodplain upstream or downstream of the dam. 
 
Trash Rack - A structure of metal or concrete bars located in the waterway at an intake to 
prevent the entry of floating or submerged debris. 
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SECTION 3 
 

INFORMATION ABOUT THE ASH POND EMBANKMENT 
 

LOCATION 
 
The Meramec Power Plant (Meramec Energy Center) is located at the southern most point in 
St. Louis County, Missouri near the confluence of the Meramec and Mississippi Rivers.  The 
plant is located south of the City of Oakville and east of the City of Arnold.  The Meramec 
River is adjacent to the plant on the west.  To the east is the Mississippi River.  The 
confluence of these two rivers is directly south of the plant.  To the north of the plant is a 
small creek, wooded uplands and Meramec River floodplain.  The ash pond embankment is 
located adjacent to the Mississippi River in the southwest quarter of Section 3, Township 42 
North, Range 6 East of the 5th Principal Meridian.  
 
DESCRIPTION OF ASH POND EMBANKMENT AND APPURTENANCES 
 
The Meramec Ash Pond Embankment is a single stage industrial ash pond embankment.  The 
ash pond embankment impounds an area of approximately 138-acres for coal combustion ash 
sedimentation and water treatment purposes.  The perimeter of the ash pond embankment has 
a length of approximately 6,400-lineal-feet (lf) and a maximum height of 24.7-ft.  The ash 
pond embankment forms the perimeter of several smaller impoundments.  These 
impoundments include the Retention Pond, Pond 489, Ponds 490-496, and Pond 498.  Ponds 
490, 491, 494, and 495 have been filled near capacity with coal combustion ash, and are now 
supporting plant equipment.   
 
Pond 489 
 
Pond 489 is located in the southwest corner of the plant, and is used for fly ash 
sedimentation, water treatment and chemical stabilization purposes.  The upstream slopes are 
approximately 3 (H) to 1 (V) and the downstream slopes are approximately 1.9 (H) to 1 (V).  
The embankment height is approximately 24.5 feet.  Pond 489 has an outfall to the Meramec 
River that consists of a drop inlet, two 36-in diameter butterfly valves and a 36-in diameter 
high-density polyethylene (HDPE) pipe.  There are four 12-in diameter polyvinyl chloride 
(PVC) pipes that form an overflow in Pond 489 at elevation 417.5-ft that drains to Pond 495 
and ultimately to the Retention Pond through a drainage channel that runs along the outside 
perimeter of the rail loop. 
 
Retention Pond 
 
The Retention Pond is along the north boundary of the plant and used for water clarification 
and chemical stabilization.  The pond has a drop inlet outfall that discharges to the Meramec 
River through a 24-in diameter carbon steel pipe.  One 24-in diameter butterfly valve is 
installed on this pipe.  The embankment height in this section is approximately 24.7 feet. 
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Bottom Ash Pond  
 
The Bottom Ash Pond (Pond 496, 492, and 493) is along the northeast boundary of the plant 
and is used for bottom ash sedimentation.  The pond outfall discharges to the Retention Pond 
through a drop inlet and carbon steel pipe.  
 
Pond 498 
 
Pond 498 is also used for fly ash sedimentation.  The pond is located just south of the 
Retention Pond and was built on top of Pond 498.  The outfall for the Pond 498 is a drop 
inlet with a 24-in HDPE pipe that discharges to the Retention Pond. 
 
HAZARD CLASSIFICATION 
 
The Meramec Ash Pond Embankment is not currently subject to MDNR dam safety 
regulations.  If regulations did apply, the Meramec Plant Ash Pond Embankment would be 
classified as a Class III, LOW HAZARD POTENTIAL, as defined by Missouri Department 
of Natural Resources (MDNR), because there are no dwellings downstream.  In addition, 
there are no dams currently registered with MDNR directly influencing the Meramec Plant 
Ash Pond Embankment. 
 
PURPOSE OF ASH POND EMBANKMENT 
 
The perimeter ash pond embankment forms several individual ponds.  The active reservoirs 
are used for coal combustion sedimentation storage. 
 
PERTINENT DATA 
 
Pertinent data about the ash pond embankment, appurtenant works, and reservoir is presented 
in Table 1.  
 

TABLE 1 
PROJECT DATA 

 
Drainage Area 187-Acres 

Ash Pond Embankment:  
Type Earth Embankment 
Elevation, Top of Embankment Varies from 413.3 to 419.5 
Height Above Streambed Approximately 24.7 feet 
Upstream Slope Varies from 1.6 (H) to 3 (H) on 1 (V)  
Downstream Slope Varies from 1.7 (H) to 2.5 (H) on 1 (V) 
Length 6,400 feet 
Top Width Varies 
Minimum Freeboard Requirements 2.5 Feet 
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Pond 489:  
Elevation, Top of Embankment 419.5 feet 
Elevation, Normal Pool 415.8 feet 
Height Above Streambed 24.5 feet 
Area, Normal Pool  17.6 acres 
Freeboard, Normal Pool 3.7 feet 

Outlet Works:  
Inlet Invert Elevation 406 feet 
Outlet Invert Elevation 408.5 feet 

Overflow:  
Type Four polyvinyl Chloride (PVC) overflow pipes 
Inlet Elevation 417.5 feet 

Retention Pond:  
Elevation, Top of Embankment 414 feet 
Elevation, Normal Pool 404 feet 
Height Above Streambed 18 feet 
Area, Normal Pool  0.7 acres 
Freeboard, Normal Pool 10 feet 

Outlet Works:  
Inlet Invert Elevation 403.6 feet 
Outlet Invert Elevation 396.8 feet 

Bottom Ash Pond  
Elevation, Top of Embankment 417.4 
Elevation, Normal Pool 409.5 feet 
Height Above Streambed 24.7 feet 
Area, Normal Pool  14 acres 
Freeboard, Normal Pool 7.9 feet 

Outlet Works:  
Inlet Invert Elevation 412 feet (Estimated) 

Pond 498:  
Elevation, Top of Embankment 423 feet 
Elevation, Normal Pool 418 feet 
Height Above Streambed 19.5 feet 
Area, Normal Pool  13.5 acres 
Freeboard, Normal Pool 5 feet 

Outlet Works:  
Inlet Invert Elevation 420 feet 
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SECTION 4 
 

OPERATION ACTIVITIES 
 

NORMAL OPERATION 
 
The Retention Pond receives indirect flow from pond 489 and discharge from the Bottom 
Ash Pond and Pond 498 outfalls.  Indirect flow from Pond 489 flows through Pond 495 and 
portions of Pond 494 outside the rail loop in a channel which is inside of the west perimeter 
road and into the Retention Pond.  The indirect flow from Pond 489 occurs when the pool 
elevation of Pond 489 exceeds 417.5-ft.  Indirect flow from Pond 498 and Bottom Ash Pond 
is through a single orifice and occurs when the available storage in each pond is filled to 
capacity.   
 
The Retention Pond outfall consists of one 24-in diameter Carbon Steel pipe which is 
upturned on the upstream end to an elevation of 403.6.  The downstream invert elevation is 
396.8-ft.  One 24-in diameter motor operated butterfly valve is used to control flow through 
this pipe.  The valve is programmed to operate in response to water quality measurements.  
The pH is constantly monitored.  When the pH is within acceptable water quality tolerances 
the valve is opened and water is discharged.  When the pH exceeds acceptable levels the 
valve is closed.   
 
Pond 489 water level is regulated by an outfall that discharges into the Meramec River.  The 
outfall is a drop inlet and consists of one 36-in diameter HDPE pipe which has an invert 
elevation of 406-ft into the upstream discharge structure.  The discharge structure consists of 
a 10-ft diameter galvanized multi-plate corrugated metal pipe.  On the downstream end, the 
36-in diameter pipe is upturned to an elevation of 408.5-ft.  Flow through the HDPE pipe is 
regulated by two 36-in diameter motor operated butterfly valves.  The valve is programmed 
to operate in response to water quality measurements.  The pH is constantly monitored.  
When the pH is within acceptable water quality tolerances the valve is opened and water is 
discharged.  When the pH exceeds acceptable levels the valve is closed.   
 
INSTRUMENTATION MONITORING DATA 
 
There is a staff gage in the northwest portion of pond 489 to obtain pool elevations.  The staff 
gage is checked weekly to ensure that the reservoir level is at or below the standard operating 
level of 415.8-feet. 
 
TYPES OF ASH POND EMBANKMENT INSPECTIONS 
 
Weekly visual inspections are conducted at the ash pond embankment by plant operations 
staff.  The Ameren Missouri Dam Safety Group performs annual inspections with plant 
operations.  In addition, the Ameren Missouri Dam Safety Group may conduct unannounced 
safety inspections.  The following sections describe each type of inspection. 
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Pond water level elevations should be maintained in accordance with Table 1.  At no time 
should the water levels be above the minimum required 2.5 foot freeboard. 
 
Weekly Inspection: 
 
Weekly inspections are conducted by plant staff or support staff familiar with the ponds/ ash 
pond embankment.  The weekly inspection consists of visually inspecting the crest and 
slopes of the ash pond embankment to identify any new or changed conditions.  Checklists 
are completed and are made available to the Dam Safety Group for review.  A recommended 
inspection checklist for the weekly inspection is included in Appendix A. 
 
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.  A recommended inspection checklist for the annual inspection is 
included in Appendix A.  
 
Records:  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 
activities occurring at the ash pond embankment is to be kept current by the Ameren 
Missouri Dam Safety Group.   
 
Special Inspection: 
 
These inspections are conducted when extreme events which may impact stability (seismic 
activity, severe flooding, etc.).  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 plant or dam safety staff, a special inspection will be 
conducted.  Responsibility for performance of special inspections will be evaluated based on 
severity of the event.  A recommended inspection checklist for the special inspection is 
included in Appendix A.  
 
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 procedure.  
 
The inspections checklists are to be completed and filed for each inspection.  The checklists 
for each inspection are located in Appendix A.  Condition codes are given to each item listed 
on the inspection checklist.  The condition codes are defined below. 
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   EC -  Emergency Condition.  A serious dam safety condition exists that needs immediate 

action.  Emergency measures implemented as instructed by Chief Dam Safety 
Engineer; pool draw down, work stoppage, plant stoppage. 

  
 Examples:  Whirlpools, piping situation, embankment slough extending through half 

crest width, sinkhole in crest 
 
   IM -  Item needing immediate maintenance to restore or ensure its safety or integrity.  

Remediation should be completed within 1 month. 
 
 Examples:  Sinkhole on downstream slopes, gate of valve failure 
 
  MM - Item needing minor maintenance and/or repairs within the year.  The safety or 

integrity of the item is not yet imperiled. 
 
 Examples:  Crest rutting, rodent holes and animal burrows, tree growth on 

embankment slope, minor downstream embankment slough  
 
   OB -  Condition requires regular observation to ensure that the condition does not become 

worse. 
 
 Examples:  Minor seepage – No evidence of material movement 
 
   GC -  Good Condition. 
 
   NE -  No evidence of a problem. 
 
   NI -  Not Inspected. Reason should be stated in comment. 
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SECTION 5 
 

MAINTENANCE ACTIVITIES 
 

Timely repairs are a must after problem areas have been identified.  The Plant Engineer is to 
specify the work by generating a Job Request (JR) and provide direction to correct items 
noted in the operation and maintenance and engineering inspections.  Prioritization of 
maintenance JR’s should be reviewed with the Dam Safety Group to ensure proper emphasis 
has been placed on the JR.   Such items include mowing, seeding, tree and brush removal, 
painting, replacing riprap, repairing fences and locks, clearing debris, etc.  The maintenance 
activities specified in the following sections are minimum requirements.  Maintenance 
activities should be documented.  NOTE:  NO alterations or repairs to structural elements 
should be made without the approval of the Chief Dam Safety Engineer. 
 
Ash Pond Stacking: Ash may be temporarily stacked up to an elevation of 15 feet above the 
top levee elevation with the toe of the slope of the stacked ash 125 feet from the existing ash 
containment levee.  The ash stack slope shall be a minimum 3 horizontal to 1 vertical.  No 
perched water level above the crest of the perimeter embankment is permissible. 
 
Debris: Remove all trash, logs and other debris that may obstruct flow from the outlet works. 
 
Concrete Block and Rip Rap: Replace or level blocks and rip rap as needed to provide 
adequate protection against erosion. 
 
Vegetation Control: 
 

(1) A good grass cover on the embankment should be maintained by seeding, 
fertilizing and mulching areas that are refilled, barren, or thinly vegetated. 
Seeding mixtures used for maintenance reseeding shall result in cover compatible 
with adjacent cover. 
 

(2) Grassed areas such as the embankment and areas beyond the embankment toe for 
a distance of approximately 20 feet should be mowed at least twice annually, 
where physically accessible. 
 

(3) All eroded areas should be filled and compacted, reseeded, fertilized and mulched 
to establish a thick erosion resistant cover. 
 

(4) All trees and brush on the ash pond embankment should be removed to prevent 
development of a root system that could provide seepage paths.  Herbicides 
utilized for tree and brush control are discussed in Appendix B. 
 

(5) All brush and trees should be removed to a distance of approximately 20 feet 
beyond the toe of the ash pond embankment, where physically accessible. 
 



 12

Animal Damage:  Rodent holes should be filled with compacted clay dirt and reseeded.  If 
rodents become a nuisance, an effective rodent control program as approved by the Missouri 
Department of Natural Resources District Wildlife Biologist should be implemented. 
 
Concrete:  Spalled and cracked areas on concrete structures should be patched to guard 
against any further deterioration of the structure.  Concrete construction joints should be 
filled with a suitable joint filler, such as a bituminous sealant, to protect against weathering. 
 
Drains:  All drains and weep holes should be kept open and functional by cleaning them of 
silt and debris. 
 
Painting:  All metal work, fencing, railing, etc. should be properly prepared and repainted as 
necessary to protect against rusting. 
 
Signs:  All warning signs and staff gages should be maintained (repaired, painted, or 
replaced) as needed. 
 
Sedimentation:  As sediment accumulates in the reservoir, less storage is available for the 
control of flood waters from the watershed.  Efforts should be made to work with the U.S. 
Department of Agriculture, Natural Resources Conservation Service and the upstream land 
owners to minimize the sediment being transported to the reservoir.  A location for the 
placement of the sediment removed from the reservoir (if upstream of the ash pond 
embankment, above the top of the ash pond embankment) should be determined. 
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SECTION 6 
 

EMERGENCY CONDITIONS 
 

If a condition arises where there is a possibility of ash pond embankment failure, the 
following plan will be put into effect (Refs. Meramec EIP MP-EIP-DAMINT-16 and MP-
EIP-NOTIFY-17). 
 

(1) The pond level will be lowered by the primary spillway, and closely monitoring 
the area for changes in conditions.  If the primary spillway should become 
inoperable, supplemental pumps will be used to lower the level of the pond. 
 

(2) The following agencies would be notified by Ameren concerning the status of the 
ash pond embankment.  These agencies will inform the public as to what action 
would be taken.  Ameren will do whatever possible to minimize damage at 
downstream locations. 

 
A. St. Louis County Sheriff 314-889-2341 
B.  St. Louis County Emergency Management 314-628-5400 
C. MDNR –Water Resources Center 573-751-2867 
D.  Army Corps of Engineers (St. Louis District) 314-331-8567 
E.  MDNR – Dam Safety 573-368-2175 
F.  Ameren Chief Dam Safety Engineer 314-210-4356 
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APPENDIX B 

 
HERBICIDES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

HERBICIDES 
 

Site personnel should check with the Missouri Department of Natural Resources, Regional 
Fisheries Biologist and the Regional Wildlife Biologist before using any herbicide.  Read the 
product label prior to use and follow the use directions and precautions accordingly. 
 
On March 1, 1979 the U.S. Environmental Protection Agency (U.S.E.P.A.) halted the use of 
the herbicide 2, 4, 5-T in parks and recreation areas.  The use of silvex (2, 4, 5-TP) around 
water has also been banned. 
 
Some examples of approved herbicides are: 
 
1)  Tordon RTU by DOW Chemical. (Can be obtained with blue dye.)  
2)  WEEDONE 170 by Union Carbide  
3)  WEEDONE, 2, 4-DP by Union Carbide  
4)  A 1% to 2% solution of ROUNDUP  
5)  Garlon by DOW Chemical  
6)  Banvel by Sandoz  
 
Your distributor may carry brand name herbicides other than those listed above.  Be certain 
that the product does not contain the ingredients 2, 4, 5-T or 2, 4, 5-TP.  An example of an 
unacceptable product is ESTERON 2, 4, 5 by DOW Chemical. 



 

 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 
 

APPENDIX C 
 

PROJECT DRAWINGS 
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Campbell, Gene A

From: Campbell, Gene A
Sent: Friday, November 22, 2019 11:28 AM
To: Healey, James M; Hart, Thomas J
Cc: Frerking, Matthew K; Greer, Jeff W
Subject: Meramec 2019 Annual Dam Safety Levee Inspection
Attachments: BAP.pdf; 498.pdf; 494 495.pdf; RP.pdf; Pond 489.pdf

All, 
 
The 2019 Meramec Pond MCPA (492), Pond MCPB (Pond 493), Pond MCPC (496), Pond MCPD (498), Pond 
494 and Pond 495, the Retention Pond, and Pond 489 annual levee inspection checklists are attached.  The 
Inspection was performed by Gene Campbell and Jim Healey on August 29, 2019.   
 
Inspection photos are located at P:\Meramec\Dam Safety\Annual Inspections\2019\08-29-19 Annual Inspection 
Photos 
  
Overall the ponds are in good condition with minor maintenance items identified.  The following are 
recommended action items from the annual inspection.  Please review the action items and give me a call if 
you have any questions.  Dam Safety will coordinate with our vegetation contractor to continue maintaining the 
vegetation on the levee. 
  
Dam Safety and Maintenance Items from the Annual Inspection 
 
Pond MCPA (492), MCPB (493), MCPC (496) (CCR Regulated Ponds) 
 

1. Continue to clear the vegetation in the overflow channel between the bottom ash pond and the 
retention pond. 

2. Continue to clear the vegetation around the primary discharge structure. 
3. Continue to clear the vegetation in the rip rap at the north downstream side of pond 493. 
4. The plant should clean the staff gage to facilitate readings. 
5. The staff gage should be lowered to facilitate weekly water level readings. 
6. Areas of standing water were present along the downstream toe of Pond 493, due to recent rain.  The 

plant should continue to inspect this area during routine weekly inspections.   
 
Pond MCPD (498) (CCR Regulated) 
 

1. Continue to clear the vegetation on the upstream side of the pond, just inside the fence. 
2. Clean the staff gage to facilitate readings. 

 
Pond 494 and 495 
 

1. Continue to clear the downstream vegetation in the rip rap. 
2. Areas of standing water were present along the downstream toe of Pond 494 and 495.  The water was 

located in ruts from vehicle traffic.  The plant should continue to inspect this area during routine weekly 
inspections.   

3. The ruts along the downstream toe should be repaired to allow positive drainage. 
 

Retention Pond 
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1. The existing discharge valve leaks and needs to be replaced. JR124681 has been set up to replace the 
valve. 

2. Continue to clear the vegetation in the downstream rip rap. 
3. Continue to clear the north upstream side of the levee near the waterline. 
4. Recommend cleaning and moving the staff gage to the east side of the pond. 

 
Pond MCPE (489) 
 

1. Ponded water was noted just off the west toe of the levee.  The water was due to recent rain 
events.  The plant should continue to inspect this area during routine weekly inspections.  

2. Continue to clear the vegetation in the downstream rip rap. 
 

 
Completed actions since the last inspection 
 

1. Vegetation management completed Dam Safety's Vegetation Contractor. 
2. The Meramec drainage project was completed to drain runoff water from the Ponds 494 and 495 to the 

Retention Pond.  The HDPE pipe that runs along the downstream side of the levee has been grouted 
and abandoned.  

 
                                                                                                                                                                 
Please let me know if you have any questions or comments. 
 
Thank you, 
 
 

: : : : : : : : : : : : : : : : : : : : : : : : :  

GENE CAMPBELL, P.E., PMP 
Career Engineer 
Dam Safety & Hydro Engineering 
T 314.957.3432 
C 618.444.0823 
E gcampbell2@ameren.com 
......................... 

Ameren Missouri 
11149 Lindbergh Business Ct.   
St. Louis, Missouri 63123 
AmerenMissouri.com 

Please consider the environment before printing this e-mail. 
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MERAMEC ENERGY CENTER Date 08/29/2019 
Pond MCPE (489) 
Annual Inspection Check Sheet 

Inspector Gene Campbell 
Jim Healey 

 Pool Level NA – Pond is Closed 
 River Level 390.7 
 Temperature 70°F 
 Weather Sunny 
 
Date of Previous Annual Inspection: July 13, 2018  
 
Date of Previous Periodic Inspection: Not Applicable  
 
Description of Emergency (EC) or Immediate Maintenance (IM) conditions observed since 
the last annual inspection: 
None  
 
Describe any action taken to restore or improve safety and integrity of impounding 
structure: 
None  
 
Describe any modifications to the geometry of the impounding structure since the 
previous annual inspection: 
None  
 
Describe any modifications to the operation of the impounding structure since the 
previous annual inspection: 
The Pond was closed on April 6, 2018.  The pond is no longer receiving any processed water or 
CCR material.  
 
List the approximate remaining storage capacity of the impounding structure: 
N/A. The Pond was closed on April 6, 2018.  There is no more storage capacity of the 
impounding structure.  
 
List the approximate maximum, minimum and present depth and elevation of the 
impounded water since the previous annual inspection: 
N/A. The Pond was closed on April 6, 2018.  There is no impounded water.  The pond will no 
longer receive any processed water.  
 
List the approximate maximum, minimum and present depth and elevation of the 
impounded CCR since the previous annual inspection: 
The Pond was closed on April 6, 2018. Maximum elevation is 434 ft. and maximum depth is 32 
ft. Minimum elevation is 398 and minimum depth is 0 ft.  Present average elevation is 414 ft. 
and Present average depth is 12 ft.  
 
Approximate volume of impounded water and CCR at the time of the inspection: 
The Pond was closed on April 6, 2018.  There is no impounded water.  The approximate volume 
of CCR in the closed pond is 685,000 CY.  
 
Describe any changes to the downstream watershed: 
None  
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 Pond 489 
 Annual Inspection Check Sheet 
 

 
Inlet and Outlet Works 

Item Condition 
Code 

Comments 

Outlet Condition GC  
Outfall Pipe 
Condition 

GC  

Outlet Channel GC  
Discharge (color 
and/or sediment) 

NI No discharge. 

Obstructions GC  
Leakage GC No leakage noted. 

Other -  
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 Pond 489 
 Annual Inspection Check Sheet 
 

Earth Embankment 
Item Condition 

Code 
Comments 

Vertical & 
Horizontal 

Alignment of Crest 

GC  

Seepage/Wetness/ 
Ponding Areas 

OB Ponded water noted just off the west toe of the levee.  The water was due to recent rain 
events.  No flowing water was observed.   

Erosion/Rutting GC  
Fencing GC  

Vegetation GC Vegetation has been cleared 
Sloughs/Slides/ 

Cracks 
GC  

Rip Rap 
Revetments 

GC  

Animal Control GC No burrows present. 
Other -  

 
Note location of observation on attached plan sheet.  
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 Pond 489 
 Annual Inspection Check Sheet 
 

 
 
Condition Code 
EC = 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, work stoppage, plant stoppage. 
IM = Item needing immediate maintenance to restore or ensure its safety and integrity.  
Remediation should be complete within 1 month or as required. 
MM = Minor Maintenance.  Item needing minor maintenance and/or repairs within the year.  
The safety or integrity of the item is not yet imperiled. 
OB = Condition requires regular observation and potential future minor maintenance. 
GC = Good Condition 
NO = No observation possible. 
NI = Not Inspected.  State reason in comment column. 
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 MCPA (Pond 492), MCPB (Pond 493) and MCPC (Pond 496) 
 Annual Inspection Check Sheet 
 

Inlet Outlet Works 
Item Condition 

Code 
Comments 

Outlet Pipe 
Condition 

OB No deficiencies noted. 

Discharge (color 
and/or sediment) 

NO No discharge. 

Obstructions OB No obstructions. 
Inlet Piping/ 

Supports Condition 
GC  

Leakage GC No leakage was observed. 
Other   

 

Earth Embankment 
Item Condition 

Code 
Comments 

Vertical & 
Horizontal 

Alignment of Crest 

GC There was no visible misalignment of the crest. 

Rip Rap 
Revetments 

GC  

Seepage/Wetness/ 
Ponding Areas 

OB Small areas of ponded water downstream north side of the BAP.  The water was due to 
recent rainfall events. 

Erosion/Rutting GC  
Fencing GC  

Vegetation OB Continue to spray and clear vegetation as needed.  
Sloughs/Slides/ 

Cracks 
GC No sloughs, slides, or cracks were observed. 

Animal Control GC No animal burrows observed. 
Other MM Clean the staff gage. 
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 MCPA (Pond 492), MCPB (Pond 493) and MCPC (Pond 496) 
 Annual Inspection Check Sheet 
 

Earth Embankment 
Item Condition 

Code 
Comments 

Lower the staff gage so that weekly readings can be taken. 
 
Note location of observation on attached plan sheet. 
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 MCPA (Pond 492), MCPB (Pond 493) and MCPC (Pond 496) 
 Annual Inspection Check Sheet 
 

 
 
Condition Code 
EC = 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, work stoppage, plant stoppage. 
IM = Item needing immediate maintenance to restore or ensure its safety and integrity.  
Remediation should be complete within 1 month or as required. 
MM = Minor Maintenance.  Item needing minor maintenance and/or repairs within the year.  
The safety or integrity of the item is not yet imperiled. 
OB = Condition requires regular observation and potential future minor maintenance. 
GC = Good Condition 
NO = No observation possible. 
NI = Not Inspected.  State reason in comment column. 
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MERAMEC ENERGY CENTER Date 08/29/2019 
Pond 494 and 495 
Annual Inspection Check Sheet 

Inspector G. Campbell 
Jim Healey 

 Pool Level NA 
 River Level 390.7 
 Temperature 70°F 
 Weather Sunny 
 
Date of Previous Annual Inspection: 8/30/18  
 
Date of Previous Periodic Inspection: Not Applicable  
 
Description of Emergency (EC) or Immediate Maintenance (IM) conditions observed since 
the last annual inspection: 
None  
 
Describe any action taken to restore or improve safety and integrity of impounding 
structure: 
None   
 
Describe any modifications to the geometry of the impounding structure since the 
previous annual inspection: 
None  
 
Describe any modifications to the operation of the impounding structure since the 
previous annual inspection: 
The pond no longer receives CCR  
 
List the approximate remaining storage capacity of the impounding structure: 
0 CY  
 
List the approximate maximum, minimum and present depth and elevation of the 
impounded water since the previous annual inspection: 
None  
 
List the approximate maximum, minimum and present depth and elevation of the 
impounded CCR since the previous annual inspection: 
Pond 495 – Max: el. – 421, depth – 31 ft; Min: el. – 414, depth – 24 ft  
Pond 494 – Max: el. – 433, depth – 39 ft; Min: el. – 414, depth – 20 ft  
 
Approximate volume of impounded water and CCR at the time of the inspection: 
Pond 495 – 560,000 CY; Pond 494 – 1,350,000 CY  
 
Describe any changes to the downstream watershed: 
None  
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 Pond 494 and 495 
 Annual Inspection Check Sheet 
 

 
Earth Embankment 

Item Condition 
Code 

Comments 

Vertical & 
Horizontal 

Alignment of Crest 

GC There was no visible misalignment of the crest. 

Rip Rap 
Revetments 

GC  

Seepage/Wetness/ 
Ponding Areas 

OB Small areas of ponded water were noted at multiple locations downstream of Pond 494 and 
Pond 495.  The water was located in ruts from vehicle traffic. The water was due to recent 
rainfall events.   

Erosion/Rutting OB Rutting was observed on the downstream side of the levee just off the toe of the 
embankment. 

Fencing GC Fencing was repaired as part of the rip rap project in 2017. 
Vegetation GC Vegetation has been cleared. 

Sloughs/Slides/ 
Cracks 

GC  

Interior 
Drainage/Culverts 

GC  

Animal Control GC No animal burrows were observed. 
Other   

 
 
Note location of observation on attached plan sheet. 
 



 MERAMEC ENERGY CENTER Page 3 of 3 
 Pond 494 and 495 
 Annual Inspection Check Sheet 
 

 
 
Condition Code 
EC = 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, work stoppage, plant stoppage. 
IM = Item needing immediate maintenance to restore or ensure its safety and integrity.  
Remediation should be complete within 1 month or as required. 
MM = Minor Maintenance.  Item needing minor maintenance and/or repairs within the year.  
The safety or integrity of the item is not yet imperiled. 
OB = Condition requires regular observation and potential future minor maintenance. 
GC = Good Condition 
NO = No observation possible. 
NI = Not Inspected.  State reason in comment column. 
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 MCPD (Pond 498) 
 Annual Inspection Check Sheet 
 

Inlet Outlet Works 
Item Condition 

Code 
Comments 

Outlet Condition GC  
Skimmer/Pipe 

Supports Condition 
GC  

Valve Condition/ 
Operability 

NI The valve was not inspected, but it is functional. 

Discharge (color 
and/or sediment) 

NI No Discharge. 

Obstructions GC No obstructions observed. 
Inlet 

Piping/Supports 
Condition 

GC  

Leakage GC No leakage observed 
Other   

 

Earth Embankment 
Item Condition 

Code 
Comments 

Vertical & 
Horizontal 

Alignment of Crest 

GC No deficiencies noted. 

HDPE Liner GC Visible portion of the liner was in god condition. 
Seepage/Wetness/ 

Ponding Areas 
GC No seepage, wetness, or ponding observed. 

Erosion/Rutting OB No rutting or erosion observed. 
Fencing GC  

Vegetation MM Bare areas on the north downstream slope.  Recommend seeding. 
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 MCPD (Pond 498) 
 Annual Inspection Check Sheet 
 

Earth Embankment 
Item Condition 

Code 
Comments 

Sloughs/Slides/ 
Cracks 

GC No sloughs, slides, or cracks observed. 

Animal Control GC No animal burrows noted. 
Other MM Clean the staff gage. 

 
Note location of observation on attached plan sheet. 
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 MCPD (Pond 498) 
 Annual Inspection Check Sheet 
 

 
 
Condition Code 
EC = 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, work stoppage, plant stoppage. 
IM = Item needing immediate maintenance to restore or ensure its safety and integrity.  
Remediation should be complete within 1 month or as required. 
MM = Minor Maintenance.  Item needing minor maintenance and/or repairs within the year.  
The safety or integrity of the item is not yet imperiled. 
OB = Condition requires regular observation and potential future minor maintenance. 
GC = Good Condition 
NO = No observation possible. 
NI = Not Inspected.  State reason in comment column. 
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MERAMEC ENERGY CENTER Date 08/29/2019 
Retention Pond 
Annual Inspection Check Sheet 

Inspector Gene Campbell 
Jim Healey 
 

 Pool Level ~ 404 ft. 
 River Level 390.7  
 Temperature 70°F 
 Weather Sunny 
 
Date of Previous Annual Inspection: 8/30/18  
 
Date of Previous Periodic Inspection: Not Applicable  
 
Description of Emergency (EC) or Immediate Maintenance (IM) conditions observed since 
the last annual inspection: 
None  
 
Describe any action taken to restore or improve safety and integrity of impounding 
structure: 
None  
 
Describe any modifications to the geometry of the impounding structure since the 
previous annual inspection: 
None  
 
Describe any modifications to the operation of the impounding structure since the 
previous annual inspection: 
None  
 
List the approximate remaining storage capacity of the impounding structure: 
Approx.10,000 CY  
 
List the approximate maximum, minimum and present depth and elevation of the 
impounded water since the previous annual inspection: 
The maximum water level since the last inspection was above the staff gage.  However, 
adequate freeboard was maintained in the pond.  The minimum water level since the last 
inspection was approximately elevation 404 ft.  The present elevation was approximately 
elevation 404 ft., and the depth is unknown.  
 
List the approximate maximum, minimum and present depth and elevation of the 
impounded CCR since the previous annual inspection: 
The retention pond is for water treatment only.  
 
Approximate volume of impounded water and CCR at the time of the inspection: 
Unknown volume of water. No CCR.  
 
Describe any changes to the downstream watershed: 
None  
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 Retention Pond 
 Annual Inspection Check Sheet 
 

Inlet Outlet Works 
Item Condition 

Code 
Comments 

Outlet Condition GC  
Skimmer/Pipe 

Supports Condition 
GC A new skimmer was installed in 2018. 

Valve Condition/ 
Operability 

OB The existing valve leaks.  The plant is evaluating the need to replace. REF JR124681 

Discharge (color 
and/or sediment) 

GC Discharge water was clear. 

Obstructions GC No obstructions observed. 
Inlet Piping/ 

Support Condition 
GC  

Leakage OB The existing valve leaks.  The plant is evaluating the need to replace. REF JR124681 
Other   

 

Earth Embankment 
Item Condition 

Code 
Comments 

Vertical & 
Horizontal 

Alignment of Crest 

GC There was no visible misalignment of the crest. 

Riprap Revetments GC  
Seepage/Wetness/ 

Ponding Areas 
GC None observed. 

Erosion/Rutting GC No erosion or rutting observed. 
Fencing GC  

Vegetation GC Vegetation was cleared 
 

Sloughs/Slides/ GC No sloughs, slides, or cracks observed 
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 Retention Pond 
 Annual Inspection Check Sheet 
 

Earth Embankment 
Item Condition 

Code 
Comments 

Cracks 
Animal Control GC No animal burrows observed 

Other MM Clean staff gauge and move to the east side of the pond. 
 
Note location of observation on attached plan sheet. 
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 Retention Pond 
 Annual Check Sheet 
 

 
 
Condition Code 
EC = 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, work stoppage, plant stoppage. 
IM = Item needing immediate maintenance to restore or ensure its safety and integrity.  
Remediation should be complete within 1 month or as required. 
MM = Minor Maintenance.  Item needing minor maintenance and/or repairs within the year.  
The safety or integrity of the item is not yet imperiled. 
OB = Condition requires regular observation and potential future minor maintenance. 
GC = Good Condition 
NO = No observation possible. 
NI = Not Inspected.  State reason in comment column. 
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AMEREN MISSOURI MERAMEC ENERGY CENTER 
EVALUATION OF CCR UNITS 

ST. LOUIS COUNTY, MISSOURI 

APPENDIX D: SAFETY FACTOR ASSESSMENT §257.73(e) 
 
 
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 was closed in accordance with the CCR Rule in 2021.  
The remaining active CCR surface impoundments are MCPA, MCPB and 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 
 
40 CFR §257.73(e) requires that the owner or operator of an existing CCR surface impoundment to 
conduct initial and periodic safety factor assessments for each CCR unit and document whether the 
calculated factors of safety for each CCR unit achieve the minimum factors of safety 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 should be supported by appropriate 
engineering calculations.  The specified minimum safety factors are shown in Table 1. 
 
Table 1 - Minimum Safety Factors 

Loading Condition Minimum Factor of Safety 
Static, long-term, maximum storage pool 1.50 
Static, maximum surcharge pool 1.40 
Seismic 1.00 
Liquefaction 1.20 

 
A periodic safety factor assessment has been conducted for the active surface impoundments at the 
Meramec Energy Center, which includes MCPA, MCPB and MCPC.  MCPA and MCPC are incised but 
hydraulically connected to MCPC which includes a perimeter earth embankment. 
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2.0 PERIODIC SAFETY FACTOR ASSESSMENT 
 
2.1 Static Stability Analyses 
 
Slope stability analyses were performed in general accordance with United States Army Corps of 
Engineers (USACE) EM1110-2-1902 Slope Stability and MSHA’s 2009 Engineering and Design Manual 
for Coal Refuse Disposal Facilities and using the computer program SLIDE2.  This program uses the 
Spencer method in a limit-equilibrium analysis, which resolves the static forces on each vertical slice of 
soil profile along a given circular or irregular assumed failure surface.  The program searches for the 
minimum Factor of Safety (FS) against slope failure for each center point in the grid by incrementally 
varying the radius of the failure surface.  The plotted results from the program show the minimum FS, and 
the center and radius of the failure surface with the minimum FS.  The output of the program also plots 
contours of equal FS within the grid of possible center points. 
 
2.2 Seismic Stability Analyses 
 
The critical cross-section was analyzed using a pseudo-static acceleration as a horizontal body force on 
the soil mass to calculate the minimum factor of safety for a seismic event.  The seismic acceleration was 
based upon the USGS 2014 seismic hazard maps for a Peak Horizontal Ground Acceleration (PHGA) for 
seismic loading event with a 2% probability of exceedance in 50 years.  The PHGA was factored for the 
seismic site class in accordance with ASCE 7 Minimum Design Loads for Buildings and Other Structures, 
International Building Code.  A seismic coefficient of 0.5 was applied to the PHGA, which is consistent 
with MSHA’s 2009 Engineering and Design Manual for Coal Refuse Disposal Facilities, in particular 
Chapter 7, “Seismic Design: Stability and Deformation Analyses.”  The manual cites research by Hynes-
Griffen and Franklin (1984) which found that for seismic coefficient of 0.5 would result in deformations 
of less than 3 feet for a safety factor of 1.0. 
 
The published 2014 USGS hazard map for the Meramec Energy Center is reproduced in Figure 2.  This is 
the latest map available from the USGS website.  The probabilistic PHGA for the design earthquake at the 
Meramec site is 0.273g (that is, 27.3% of standard gravity acceleration of 32.2 feet/sec2).  This value takes 
into account attenuation of bedrock shaking with distance from the probable sources and general soil 
interactions such as damping for a hypothetical soil profile.  This value is meant to be a conservative 
estimate.  Based upon the data, the most probable earthquake magnitudes (Mw) for these accelerations are 
between 7.0 and 8.0.  We applied a multiplier of 1.254 to the base PHGA to account for the soil profile at 
the Meramec Energy Center to obtain a site specific PHGA of 0.342g.  Therefore, the pseudo-static 
seismic load was 0.171g. 
 
2.3 Liquefaction Stability Analyses 
 
The liquefaction slope stability analysis is a post-earthquake, static analysis which includes the effects of 
potential liquefaction or softening of the soils.  Liquefaction occurs when ground shaking is sufficient to 
produce cyclic particle movements that cause excess pore water pressures to build to the point that most 
of the shear strength of the soil is lost.  Liquefaction occurs in loose sandy soils with less than about 35% 
fines (soils which are finer than standard U.S.#200 or 0.075mm).  Liquefaction can occur in very loose 
soils with up to 50 percent fines, and soils up to the size of fine gravel.  Liquefaction also only occurs 
below the ground water table (phreatic surface).  The presence of soil susceptible to liquefaction in the top 



Ameren Missouri Meramec Energy Center Page 3 
Evaluation of CCR Units – Periodic Safety Factor Assessment 
October 2021 
 

 
REITZ & JENS, INC. 

50 feet of the soil profile at the Meramec Energy Center is uncommon.  For stiff cohesive soils, the 
undrained strength was assumed no greater than 80% of the peak undrained strength.   
 
3.0 MCPA, MCPB AND MCPC 
 
3.1 Critical Section and Assumptions 
 
The critical section for MCPA, MCPB and MCPC is located at the north side of MCPB, where the 
perimeter berm is adjacent to a tributary of the Meramec River.  A plan showing the location of the 
section is in Figure 3, and a cross-section through the perimeter berm at this location is shown as Section 
51+00 in Figure 4.  The section at this location is about 15 feet high. 
 
The groundwater table for stability analysis was assumed to be at the bottom of the drainage ditch at the 
downstream toe, at approximately el. 399, with no water ponded in the ditch.  The water level in MCPB 
was assumed to be at the normal pool of el. 409.5.  The water surface elevation was increased to el. 413.2 
feet for the maximum surcharge pool, at which elevation overtopping could occur. 
 
Soil parameters used for stability analysis of the MCPB critical section were derived from borings drilled 
during the design of the railroad loop in 1999, borings made for the design of Pond 498, borings and CPT 
soundings made in 2010 for the Ash Pond Stability Analysis Project and borings for the geotechnical 
investigation for Ash Pond Closures and Coal Pile Sampling in 2021.  The boring logs are attached in 
Appendix I. 
 
The perimeter berm was constructed of fine-grained soil excavated from the incised portion of the pond, 
CCRs and crushed limestone.  A boring drilled through the MCPB perimeter berm show the crushed 
limestone and CCRs are medium-dense to very dense.  A consolidated-undrained triaxial shear strength 
test was run on a sample obtained in the fine-grain berm fill, and the results were used in the analyses.  
Borings drilled for the railroad loop embankment and those for ash pond closures show the foundation 
consists of lean and high plastic clay to depths of about 30 to 80 feet.  Conservative assumptions were 
made for the undrained and effective stress analysis based on borings or CPT soundings.  The soil 
parameters assumed in the stability analyses are summarized in Table 4. 
 
Table 2 – Soil Properties Assumed in the MCPA, MCPB and MCPC Critical Section Stability 
Analyses 

Material Unit Weight Normal/Max Pool Seismic Liquefaction 
 (pcf) ’ (pcf) c’ (psf) ‘ (°) c (psf) ’ (°) c (psf) ’ (°) 

MoDOT Type 4 110 47.6 0 40 0 40 0 40 
Crushed 
Limestone 

130 67.6 0 37 0 37 0 37 

CCR Fill 110 47.6 0 30 0 30 0 30 
Clay & Silt Fill 123 60.6 40 29 100 21 40 29 
Fat Clay 125 62.6 100 27 1200 0 960 0 
Lean Clay 121 58.6 100 28 550 0 440 0 
Sand and 125 63 0 30 0 30 0 30 
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Material Unit Weight Normal/Max Pool Seismic Liquefaction 
 (pcf) ’ (pcf) c’ (psf) ‘ (°) c (psf) ’ (°) c (psf) ’ (°) 

Gravel 
3.2 Stability Analysis Results 
 
The results of the stability analyses for MCPA, MCPB and MCPC for each load case are presented in 
Table 5.  The search for critical failure surfaces was limited to those that significantly impact the dam.  
The analyses showed that the calculated factors of safety exceed the minimum presented in §257.73(e) for 
each loading condition.  Graphical outputs of the results of the stability analyses are shown in Appendix 
II. 
 

Table 2 – MCPA, MCPB and MCPC Stability Analyses Results 

Loading Condition Minimum Factor of 
Safety 

Calculated Factor of 
Safety 

Static, long-term, maximum storage pool 1.50 1.62 
Static, maximum surcharge pool 1.40 1.45 
Seismic 1.00 1.12 
Liquefaction 1.20 1.91 

 
4.0 MCPD 
 
The initial periodic safety factor assessment for MCPD was completed in October 2016.  The initial 
assessment found that the calculated factors of safety for the critical cross-section meet or exceed the 
minimum factors of safety for each loading condition required by 40 CFR §257.73(e).  MCPD no longer 
receives CCRs, has been dewatered and is currently being closed.  The current conditions are no longer 
representative of those used in the 2016 assessment.  A safety factor assessment for the closed condition 
has been performed by Reitz & Jens, Inc.  Our assessment found that the static and seismic stability 
factors of safety meet or exceeds the minimum requirements. 
 
5.0 CONCLUSIONS 
 
The periodic safety factor assessment for the Meramec Energy Center MCPA, MCPB and MCPC found 
that the calculated factors of safety for the critical cross-sections at each CCR unit exceed the minimum 
factors of safety for each loading condition required by 40 CFR §257.73(e).  The subsequent periodic 
safety factor assessment should be conducted within 5 years of the date of this report. 
 
The MCPD was closed in 2021.  A safety factor assessment for the closed condition has been performed 
by Reitz & Jens, Inc.  Our assessment found that the static and seismic stability factors of safety meet or 
exceeds the minimum requirements. 
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GEOTECHNICAL BORINGS AND CPT’s 
 











































































































































 

 

 

 

Pond 498 Geotechnical Borings 
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2010 Ash Pond Stability Analysis Project 

 Geotechnical Borings 

2010 





1. Details of the drilling and sampling program are presented in the general introduction of the report.

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

Figure 2-0

Notes:

Symbol Description

KEY TO SOIL SYMBOLS

Crushed Limestone

Miscellaneous FILL

Medium to high plastic CLAY

Low plastic Silty CLAY (CL)

MISCELLANEOUS SYMBOLS

Water table during
drilling

Moisture content (%)

N-value from Standard
Penetration
Test, ASTM D-1586 (blows/ft)

Shear strength from
Pocket Penetrometer (tsf)

SOIL SAMPLERS

2-in. O.D. Split-Spoon

3-in. O.D. Shelby Tube

KEY TO BORING LOGS
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FILL, gray with trace dark gray, firm,  very

silty clay to clayey silt,  with trace limonite

and fly ash

Becoming very loose, and silty sand to

sandy silt, gray, with fine sand, and trace fly

ash and cinders
Becoming soft, and silty clay to clayey silt,

dark gray and brown, with fly ash

Becoming silty clay to very silty clay, with

decayed roots and wood

PZ-1, screened interval from 17' to 27'

Becoming firm, silty clay, gray to brownish

gray, with pockets of very silty clay and

high plastic clay, and trace rock

Silty CLAY (CL), gray to brownish gray,

firm, with trace lignite

Becoming moderately plastic, and silty to

slightly silty, with trace limonite and iron

stains

Boring terminated at 30'6"
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PROJECT: Ash Pond Stability BORING NUMBER: PZ-1

Meramec Power Plant LOCATION:

CLIENT: Ameren Missouri COORD. N 937323.42 E 864991.49

ELEVATION: 413.6 DATUM: NAVD88

DATE DRILLED: 08-09-10 FIGURE: 2-1 SHEET 1 OF

DRILLER: Terra Drill WATER LEVELS: DURING DRILLING 29 FEET

METHOD: HSA BORING DRY AT COMPLETION OF DRILLING

TYPE OF SPT HAMMER: Automatic AT FEET AFTER HOURS

HAMMER EFFICIENCY (%): AT FEET AFTER HOURS

LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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3" Crushed Aggregate Pavement

FILL, gray to dark gray, fly ash, dense

Becoming medium dense, with bottom ash

and trace fine sand

With some brown silty clay, and crushed

limestone gravel up to 1" diameter

Becoming high plastic clay, gray and dark

gray, stiff, with trace organics

Becoming slightly silty, moderate to high

plasticity, and dark gray-brown, with trace

fine sand and crushed limestone

Silty CLAY (CL-CH), grayish brown, firm,

moist, moderate to high plasticity

Becoming gray and brownish gray, with

decayed roots

Boring terminated at 30'6"
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B O R I N G   L O G

PROJECT: Ash Pond Stability BORING NUMBER: B-2

Meramec Power Plant LOCATION:

CLIENT: Ameren Missouri COORD. N 934544.23 E 864910.61

ELEVATION: 414.0 DATUM: NAVD88

DATE DRILLED: 08-09-10 FIGURE: 2-2 SHEET 1 OF

DRILLER: Terra Drill WATER LEVELS: DURING DRILLING 24 FEET

METHOD: HSA BORING DRY AT COMPLETION OF DRILLING

TYPE OF SPT HAMMER: Automatic AT FEET AFTER HOURS

HAMMER EFFICIENCY (%): AT FEET AFTER HOURS

LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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Tested By: K. Kocher Checked By: J. Bertel

Client: Ameren Missouri

Project: Ash Pond Stability

Source of Sample: PZ-1 Depth: 19

Sample Number: ST-6

Proj. No.: 2010012488 Date: 8/9/10

Type of Test: 

CU with Pore Pressures

Sample Type: Shelby Tube

Description: Silty clay FILL (CL), grey and

brownish grey, with pockets of very silty clay

and high plastic clay, trace rock

Assumed Specific Gravity= 2.65

Remarks:

Figure 2-3
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Tested By: J. David/J. Pruett Checked By: J. Bertel

Client: Ameren Missouri

Project: Ash Pond Stability

Source of Sample: B-2 Depth: 14

Sample Number: ST-5

Proj. No.: 2010012488 Date: 08-11-10

Type of Test: 

Unconsolidated Undrained

Sample Type: Shelby Tube

Description: Clay Fill (CH), mottled gray and

dark gray, with trace organics, high plasticity

Assumed Specific Gravity= 2.68

Remarks:

Figure 2-4
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LEGEND
Symbol Description 

KEY TO SOIL SYMBOLS 

 

Organic Material 
 

qc = Cone Tip Pressure, tons/sq. ft. 

    

 
Clay 

 
fs = Skin Friction, tons/sq. ft. 

    

 
Silty Clay to Clay 

 
Rf = Friction ratio (fs/qc) in % 

    

 
Clayey Silt to Silty Clay 

 
u2 = Porewater Pressure, psi 

    

 
Sandy Silt to Clayey Silt 

 N60 = Calculated Equivalent N-value, 
blows/foot, (Standard Penetration Test) 

    

 
Silty Sand to Sandy Silt 

 Su = Calculated Undrained Shear 
Strength, ksf 

    

 
Sand to Silty Sand 

 
Phi = Friction Angle, degrees 

    

 
Sand 

  

    

 
Gravelly Sand to Sand 

  

 
 
 
 
 
 
 
 
 
 
Notes: 
 

1.  Details of the drilling and sampling program are presented in the general introduction of the report. 
 

2. Stratification lines shown on the log represent approximate soil boundaries; actual changes in strata 
may be gradual. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
1
 Robertson et al. (1986) Use of piezometer cone data.  Proceedings of the ASCE Specialty Conference: In 

Situ 86: Use of In Situ Tests in Geotechnical Engineering.  ASCE 1986  
2
 Lunne, T. Robertson, P.K. and Powell, J.J.M. (1997) Cone Penetration Testing in Geotechnical Practice, 

Published by Blackie Academic & Professional. 
3
 Bowles, Joseph E. (1996) Foundation Analysis and Design. McGraw-Hill. 5

th
 ed. Page 180. 

 
Figure 3-0 
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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 I.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.
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Symbol Description
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B O R I N G   L O G X-1

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

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 7 FEET
METHOD: 4.25" HSA N BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT 25 FEET AFTER 0 HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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Clayey SILT (CL-ML), gray, very moist,
very soft

Sandy CLAY (SC), gray, very moist

Boring terminated at 40'-0" in Sandy
CLAY.
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Coal ASH, gray and black, with trace silt
and organics, very moist, medium dense

Becoming gray, with roots

Becoming very soft, with trace organics

Note: Pushed spoon for sample recovery

Silty CLAY (CL), gray-brown, with lignite
and limonite, moist, firm

Silty CLAY (CH), greenish-gray, high
plastic, with lignite and limonite, moist,
very stiff

Sandy and Silty CLAY (CL), gray-brown,
with lignite and limonite, very moist,  stiff
Boring terminated at 25'-0" in CLAY.
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B O R I N G   L O G X-2

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

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 6 FEET
METHOD: 4.25" HSA N BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT 18 FEET AFTER 0 HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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STRATIFICATION LINES ARE
APPROXIMATE SOIL BOUNDARIES
ONLY; ACTUAL CHANGES MAY BE
GRADUAL OR MAY OCCUR BETWEEN
SAMPLES.
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Crushed Rock (10-inches)
FILL: Silty CLAY (CL-CH), brown,
medium plasticity, with lignite and limonite,
moist, stiff
FILL: Silty CLAY (CL), brown and gray,
with lignite, limonte, trace gravel and rock
fragments, moist, stiff

With medium to high plastic clay inclusions

Sandy SILT and SILT (SM), gray, with
lignite and limonite, trace coarse gravel and
horizontal seams of medium to high
plasticity clay, organic odor, moist
Note: Atterberg Limit conducted on
horizontal clay seam.

Silty CLAY (CL-CH), gray-brown, medium
to high plastic, with lignite and limonite,
moist, firm
Boring terminated at 15'-0" in CLAY.
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B O R I N G   L O G X-2A

Ameren Meramec Ash Pond Closures LOCATION:  N E

Meramec Energy Center ELEVATION: 418.84 DATUM: NAVD88
CLIENT: Ameren DATE DRILLED: 03-12-2021

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING DRY FEET
METHOD: 4.25" HSA Y BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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Figure 2-3 Sheet 1

STRATIFICATION LINES ARE
APPROXIMATE SOIL BOUNDARIES
ONLY; ACTUAL CHANGES MAY BE
GRADUAL OR MAY OCCUR BETWEEN
SAMPLES.
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Coal ASH, primarily bottom ash with fly
ash
Becoming medium-dense

FILL: Sandy and Clayey SILT (SM), gray,
with lignite, ash, roots, and trace clay, moist
Silty CLAY or Clayey SILT (CL-ML),
gray-brown, with lignite, moist, stiff

Silty CLAY (CL), gray and brown, low
plasticity

With organics, very moist, firm

Clayey SILT (ML), gray, very moist

With limonite, trace wood pieces, loose

CLAY (CL), gray, lignite and limonite,
trace fine-grained sand, with silt, very
moist, firm

5-6-6

106.6

2-3-4

95.5

0-2-2

90.0

0-1-2

91.2

13.2

21.1

28.2

27.4

40.6

33.3

31.7

33.0

12

7

4

3

B O R I N G   L O G X-3

Ameren Meramec Ash Pond Closures LOCATION:  N 937213.5 E 866147.7
Meramec Energy Center ELEVATION: 419.12 DATUM: NAVD88
CLIENT: Ameren DATE DRILLED: 03-12-2021

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 24 FEET
METHOD: 4.25" HSA N BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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Figure 2-4 Sheet 1

STRATIFICATION LINES ARE
APPROXIMATE SOIL BOUNDARIES
ONLY; ACTUAL CHANGES MAY BE
GRADUAL OR MAY OCCUR BETWEEN
SAMPLES.
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Sandy SILT (SM), with clay seams, moist,
loose

Silty CLAY (CL), gray,  lignite,  very moist

Without lignite, becoming very soft

Trace fine gravelly rock fragment

Boring terminated at 50'-0" in Silty CLAY.
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Ameren Meramec Ash Pond Closures
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Coal ASH, gray-black, primarily bottom ash
with some fly ash, moist, medium dense

FILL: Silty CLAY (CL-CH), greenish-gray,
medium to high plastic, with trace roots,
moist
Coal ASH, black, with clayey silt, fine
gravel and trace fine roots
With trace gray silty clay and fine gravel.
Becoming mostly high plastic clay with
bottom ash, organics and coal pieces, very
moist, firm
CLAY (CH), gray and brown, high
plasticity, with trace sand

Becoming dark gray, brown, and black, stiff

CLAY (CL-CH), dark gray and brown,
medium to high plastic, with limonite, trace
sand and organics, very moist, stiff

Silty CLAY (CL), brown, with lignite and
limonite, very moist, firm

3-4-3
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B O R I N G   L O G X-4

Ameren Meramec Ash Pond Closures LOCATION:  N 937206.2 E 866477.7
Meramec Energy Center ELEVATION: 414.61 DATUM: NAVD88
CLIENT: Ameren DATE DRILLED: 03-11-2021

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 28 FEET
METHOD: 4.25" HSA U BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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Figure 2-5 Sheet 1

STRATIFICATION LINES ARE
APPROXIMATE SOIL BOUNDARIES
ONLY; ACTUAL CHANGES MAY BE
GRADUAL OR MAY OCCUR BETWEEN
SAMPLES.
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Becoming clayey silt or silty clay, brown
and gray, and soft

Becoming gray silty clay and clayey silt
Note: Pushed spoon for sample recovery

GRAVEL (GP), fine gravel with coarse to
fine sand, medium dense

SAND (SP), fine to coarse sand, with
medium gravel, medium dense
Boring terminated at 50'-0" in SAND.
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Ameren Meramec Ash Pond Closures
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FILL: Silty CLAY (CL), brown, with
bottom ash and coal pieces, moist, stiff
Coal ASH, black and gray, with bottom and
fly ash
With trace decaying wood,  moist

Silty CLAY (CL-CH), gray, medium to
high plastic, with lignite and limonite, trace
ash and rock fragments, moist, stiff
Becoming greenish-gray, with trace roots,
organic odor

Becoming gray-brown, with trace silt

Becoming silty with trace fine roots

Becoming brown with clayey sand and
sandy clay lenses

Boring terminated at 30'-0" in CLAY.
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B O R I N G   L O G X-5

Ameren Meramec Ash Pond Closures LOCATION:  N 937566.4 E 865958.0
Meramec Energy Center ELEVATION: 414.40 DATUM: NAVD88
CLIENT: Ameren DATE DRILLED: 03-10-2021

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 28 FEET
METHOD: 4.25" HSA N BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT 28 FEET AFTER 0 HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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Figure 2-6 Sheet 1

STRATIFICATION LINES ARE
APPROXIMATE SOIL BOUNDARIES
ONLY; ACTUAL CHANGES MAY BE
GRADUAL OR MAY OCCUR BETWEEN
SAMPLES.
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Coal ASH, dark gray, primarily fly ash

Becoming very loose and wet

Note: Augers charged with water before SS-
2.
SILT (ML), gray, with fine-grained sand,
very moist, loose

Becoming sandy and clayey

Silty CLAY (CL-CH), brown and gray,
medium to high plastic, with lignite and
limonite, moist, firm
Boring terminated at 20'-0" in CLAY.

0-0-0

1-3-3

0-1-2
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B O R I N G   L O G X-7

Ameren Meramec Ash Pond Closures LOCATION:  N 937657.2 E 866328.1
Meramec Energy Center ELEVATION: 410.00 DATUM: NAVD88
CLIENT: Ameren DATE DRILLED: 03-09-2021

DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 3.5 FEET
METHOD: 4.25" HSA U BORING DRY AT COMPLETION OF DRILLING
TYPE OF SPT HAMMER: Automatic AT FEET AFTER HOURS
HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET
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DRILLER: Bulldog Drilling WATER LEVELS: DURING DRILLING 14 FEET
METHOD: 4.25" HSA N BORING DRY AT COMPLETION OF DRILLING
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HAMMER EFFICIENCY (%): 95.3 AT FEET AFTER HOURS
LOGGED BY: J. Pruett PIEZOMETER: INSTALLED AT FEET

D
E

P
T

H
 (

F
E

E
T

)

E
L

E
V

A
T

IO
N

W
A

T
E

R
 T

A
B

L
E

G
R

A
P

H
IC

 L
O

G

S
A

M
P

L
E

 T
Y

P
E

P
E

R
C

E
N

T
 R

E
C

O
V

E
R

Y

MATERIAL DESCRIPTION

D
R

Y
 U

N
IT

 W
E

IG
H

T
 (

P
C

F
)

B
L

O
W

S
 P

E
R

 6
 I
N

C
H

E
S

R
Q

D
=

 R
O

C
K

 Q
U

A
L

IT
Y

 D
E

S
.

M
O

IS
T

U
R

E
 C

O
N

T
E

N
T

P
E

R
C

E
N

T
 B

Y
 W

E
IG

H
T

SHEAR STRENGTH, tsf

20 40 60
    PL LL   

% FINES (SILTS & CLAYS)
MOISTURE CONTENT, %

N-VALUE (BLOWS PER LAST FOOT)

1 2 3

Fi
le

: 2
01

90
12

41
6

QU/2 PP SV

UNCORRECTED SPT

TV

Figure 2-8 Sheet 1

STRATIFICATION LINES ARE
APPROXIMATE SOIL BOUNDARIES
ONLY; ACTUAL CHANGES MAY BE
GRADUAL OR MAY OCCUR BETWEEN
SAMPLES.

of 1



0

5

10

15

20

25

30

410

405

400

395

390

385

 89

 22

100

100

100

FILL: Silty CLAY (CL), gray-brown, with
trace ash and organics, moist, stiff

FILL: Clayey and Sandy SILT (SM), gray,
with ash, moist, very loose

Silty CLAY (CL-CH), gray-brown, medium
to high plastic, with lignite and limonite,
very moist, stiff

Becoming high plastic, very stiff

Becoming firm and with low plasticity

Boring terminated at 25'-0" in CLAY.

3-3-3

0-1-1

1-3-5

2-4-6

1-2-3

21.9

24.7

34.4

34.2

30.6

6

2

8

10

5

B O R I N G   L O G X-9
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AMEREN MISSOURI MERAMEC ENERGY CENTER 
EVALUATION OF CCR UNITS 

ST. LOUIS COUNTY, MISSOURI 

APPENDIX E: INFLOW DESIGN FLOOD CONTROL SYSTEM PLAN §257.82 
 
 
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 was closed in accordance with the CCR Rule in 2021.  
The remaining active CCR surface impoundments are Ponds 492, 493 and 496.  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 
 
40 CFR §257.82 requires the owner or operator of an existing CCR surface impoundment to prepare 
periodic inflow design flood control system plans for the CCR unit.  The plan should document how the 
inflow design flood control system has been designed, constructed, operated and maintained to meet the 
requirements of §257.82.  The section specifies that the inflow design flood control system must 
adequately manage flow into the CCR unit during and following the peak discharge of the inflow design 
flood and must manage flow from the CCR unit to collect and control the peak discharge resulting from 
the inflow design flood.  Because the existing CCR surface impoundments at the Meramec Energy Center 
are classified as Low Hazard Potential dams, 40 CFR §257.82 requires that the 100-Year flood is used as 
the design flood in this analysis.  
 
The inflow design flood control system plan has been developed for the active Meramec Energy Center 
surface impoundments, which include MCPA, MCPB and MCPC . MCPA, MCPB and MCPC  are 
hydraulically interconnected to form the “Bottom Ash Pond”.     
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2.0 MCPA, MCPB AND MCPC 
 
2.1 Pertinent Data 
 
MCPA, MCPB and MCPC were brought online in the 1950s and are collectively referred to as the 
“Bottom Ash 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 MCPC are separated by an interior berm, with the level in MCPA controlled by 
two culverts through the interior berm which are fitted with a knife gate.  The level in MCPB is primarily 
controlled by an 18-inch diameter carbon steel pipe with an upturned pipe riser that discharges into the 
Retention Pond serving as the principal spillway.  The pipe alignment is shown in Figure 2.  MCPB also 
has a secondary, or emergency, spillway in the form of a 24-inch diameter corrugated metal pipe that 
discharges into a 6-foot-wide flat bottom ditch with 2H:1V sides that ultimately discharges into the 
Retention Pond.  Plans of this spillway are shown in Figure 3.   
 
The O&M Manual for the Meramec Ash Pond Embankment lists the MCPB’s normal pool elevation at 
409.5 feet.  A normal pool elevation has not been established for MCPA and MCPC  because these are 
flow through ponds that discharge into MCPB.  A 2015 profile survey, confirmed with 2019 aerial survey 
data, measured the low point of the top of the embankment in MCPB at elevation 413.2 feet.  Ameren has 
estimated the volume of CCR impounded in MCPA, MCPB and MCPC at about 312,000 cubic yards.  
Based on the 2019 topographic survey there is approximately 229,000 cubic yards of storage capacity 
remaining in the bottom ash pond.  Table 1 includes pertinent hydrologic and hydraulic data regarding 
MCPA, MCPB and MCPC.   
 
Table 1 – MCPA, MCPB and MCPC hydrologic and hydraulic data 

CCR Unit Normal 
Pool 
Elev. 
(feet) 

Normal Pool 
Water Surface 
Area (acres) 

Max. 
Pool 
Elev. 
(feet) 

Max. Pool 
Water Surface 
Area (acres) 

Total 
Watershed 
Area 
(acres) 

Sluice 
Flow 
(cfs) 

MCPB 409.5 5.1 413.2 6.9 64.0 1.14 
MCPA & 
MCPC 

410.3 6.0 415.3 8.0 57.3 1.14 

 
2.2 Hydrologic and Hydraulic Analysis 
 
Hydrologic and hydraulic analysis of the bottom ash pond was completed to confirm the adequacy of the 
current inflow design flood control system.  The system was modeled using Hydraflow Hydrographs by 
Autodesk, Inc. Version 2021.  The 24-hour, 100-year precipitation event was taken from Bulletin 71, 
Rainfall Frequency Atlas of the Midwest (Huff and Angel, 1992).  The total rainfall over the 24-hour 
period was 7.21 inches.  The flow from sluicing ash into the pond was estimated to be 1.14 cfs based on 
outfall discharge data provided by Ameren.  The maximum pump capacity for the CDS is approximately 
11.9 cfs.  The maximum storm flow to the CDS is 8.4 cfs.  This flow was routed through the CDS 
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assuming it receives stormwater runoff from the plant and parking area, excluding the visitor parking 
area. The Area-Capacity Curve for MCPA and MCPC, and MCPB is shown as Figures 4 and 5. 
 
Flow from the CDS is discharged into the south end of MCPC and flows north to MCPA.  The flow then 
passes through the culvert in the interior berm and discharges into MCPB.  Modeling showed the peak 
water levels in MCPA and MCPC during the 100-year, 24-hour would reach elevation 412.85 feet and 
return to within 0.1 feet of the normal pool elevation of 410.3 feet within 127 hours.  The maximum 
outflow into MCPB was modelled at 28.2 cfs and occurred 18.1 hours after the start of the storm event.  
The peak water level in MCPB would reach elevation 411.74 feet 21.7 hours after the start of the storm.  
The peak discharge from MCPB during this storm was estimated at 26.2 cfs. 
 
MCPB was also modelled during the 100-year event assuming that the principal spillway was not 
functioning (routing step named “Lake 493 Out - 24 only”).  Assuming an initial pool elevation of 409.5 
feet or the maximum pool level elevation, MCPB would reach el. 412.05 during the 100-year flood event 
with a non-functioning principal spillway pipe.  This analysis suggests that the inflow design flood 
control system for MCPA, MCPB and MCPC adequately manages flow into this CCR unit during and 
following 100-Year flood as required by §257.82 with or without a functioning primary spillway. 
 
A summary of the modelling performed for MCPA, MCPB and MCPC is included in Appendix A. 
 
2.3 Inflow Design Flood Control System Plan 
 
The modelling shows that provided MCPB, and MCPA and MCPB are operated with normal pool 
elevations of 409.5 and 410.3, respectively, the current inflow flood control system has adequate capacity 
to handle the 100-Year design flood.  Since the condition of the pipe that creates the primary spillway 
pipes could not be assessed, an additional model was developed that assumed that only the secondary 
spillway was functional.  This model determined that the peak water level during the 100-Year flood 
event would rise to elevation 412.05 feet, or approximately 1.2 feet below the low point on the crest of 
MCPB.  Although the principal spillway is not necessary to control the 100-year flood event, it should be 
maintained in functional condition to maintain the normal pool elevation.      
 
The area capacity curve is based on 2011 topographic data.  This analysis assumes that the quantity of 
CCR in MCPA, MCPB and MCPC is similar to that determined by the 2011 survey.  Additional CCR 
disposal in this pond will reduce the available storage.  As a result, a topographic survey should be 
completed for the interior of MCPA, MCPB and MCPC to confirm the necessary storage is available. 
 
The following Table 2 presents operational limits for MCPA, MCPB and MCPC. 
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Table 2 – MCPA, MCPB and MCPC operating limits 

CCR Unit Normal Pool 
Elevation (feet) 

Maximum 
Surcharge Pool 
Elevation (feet) 

MCPB 409.5 412.05 
MCPA and MCPC 410.3 412.85 

 
If pool levels exceed the maximum surcharge pool elevation, Ameren must conduct a special inspection to 
evaluate the condition of the primary spillway pipe and determine if sluice flow should be temporarily 
suspended.  If the pool levels are elevated due to a malfunctioning spillway pipe, procedures should be 
implemented to restore the functionality of the primary spillway and alternative discharge methods (e.g. 
pumps, siphons, etc.) must be implemented to lower the pool level.   
 
3.0 MCPD 
 
MCPD has been dewatered and is currently being closed.  Closure of MCPD was designed so that water is 
not permanently impounded within the impoundment embankment.  The interior of MCPD has been 
graded and capped to route stormwater via overland flow to designated outfalls.  An inflow design flood 
control system plan is longer applicable or necessary for MCPD.     
 
3.0 CONCLUSIONS 
 
The initial inflow design flood control system has been evaluated for MCPA, MCPB and MCPC at the 
Meramec Energy Center.  The inflow control system for these ponds can adequately handle and discharge 
the 100-Year design flood event.  The following summarizes the conclusions of this report, and outlines 
recommendations for surveillance and operation of each CCR unit. 
 

 The MCPB normal pool elevation should be maintained no higher than elevation 409.5 feet to 
maintain a maximum surcharge pool at elevation 412.05 feet. 

 MCPA and MCPB normal pool elevation should be maintained no higher than elevation 410.3 feet 
to maintain a maximum surcharge pool at elevation 412.85 feet. 

 If the water levels exceed the maximum surcharge pool elevations, special inspections of the 
primary spillways should be completed, and temporary measures should be implemented to 
prevent the water from overtopping the Pond embankments until the primary spillways are 
functioning as designed.  

 Before completing additional evaluations of the Periodic Inflow Design Flood Control System 
Plan, topographic surveys should be completed on the interior of all active ponds to confirm the 
necessary water storage is available. 

 Staff gage readings should be recorded during weekly inspections to confirm the assumed normal 
pool elevations. 
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APPENDIX I 
 

HYDROLOGIC AND HYDRAULIC MODEL SUMMARIES 



1 - Sluice Flow

2 - Pond 490 E

3 - Pond 490 W

4 - Switch_

5 - Pond 492 & 496

6 - Pond 491 E

7 - Pond 491 W

8 - Pond 491 S

9 - Coal N

10 - Convey N

11 - Plant Runoff / CDS

12 - South13 - North

14 - 492-496 Combined

15 - 492-496 outflow

16 - 493

17 - 493 Total Inflow

18 - Lake 493 Out
19 - Lake 493 Out - 24 only

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Project: BA_2021.gpw Thursday, 09 / 2 / 2021



Hydrograph Summary Report
2

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Manual 1.140 3 0 49,453 ------ ------ ------ Sluice Flow

2 SCS Runoff 9.062 3 936 239,142 ------ ------ ------ Pond 490 E

3 SCS Runoff 5.423 3 936 144,598 ------ ------ ------ Pond 490 W

4 SCS Runoff 9.496 3 936 279,324 ------ ------ ------ Switch_

5 SCS Runoff 20.30 3 936 582,162 ------ ------ ------ Pond 492 & 496

6 SCS Runoff 3.488 3 936 97,701 ------ ------ ------ Pond 491 E

7 SCS Runoff 1.730 3 936 49,287 ------ ------ ------ Pond 491 W

8 SCS Runoff 1.884 3 936 52,758 ------ ------ ------ Pond 491 S

9 SCS Runoff 5.492 3 936 140,422 ------ ------ ------ Coal N

10 SCS Runoff 0.547 3 936 14,977 ------ ------ ------ Convey N

11 SCS Runoff 8.402 3 936 270,359 ------ ------ ------ Plant Runoff / CDS

12 Combine 21.54 3 936 625,505 6, 7, 8,
9, 10, 11

------ ------ South

13 Combine 44.28 3 936 1,294,679 1, 2, 3,
4, 5,

------ ------ North

14 Combine 65.83 3 936 1,920,184 12, 13 ------ ------ 492-496 Combined

15 Reservoir 28.21 3 1089 1,896,817 14 412.85 1,004,916 492-496 outflow

16 SCS Runoff 6.169 3 936 183,020 ------ ------ ------ 493

17 Combine 31.79 3 1014 2,079,836 15, 16 ------ ------ 493 Total Inflow

18 Reservoir 26.25 3 1302 2,068,221 17 411.74 325,439 Lake 493 Out

19 Reservoir 18.46 3 1524 2,033,869 17 412.05 812,715 Lake 493 Out - 24 only

BA_2021.gpw Return Period: 100 Year Thursday, 09 / 2 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 1

Sluice Flow

Hydrograph type =  Manual Peak discharge =  1.140 cfs
Storm frequency =  100 yrs Time to peak =  0.00 hrs
Time interval =  3 min Hyd. volume =  49,453 cuft

3
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Sluice Flow
Hyd. No. 1 -- 100 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 2

Pond 490 E

Hydrograph type =  SCS Runoff Peak discharge =  9.062 cfs
Storm frequency =  100 yrs Time to peak =  15.60 hrs
Time interval =  3 min Hyd. volume =  239,142 cuft
Drainage area =  12.600 ac Curve number =  81.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  18.00 min
Total precip. =  7.20 in Distribution =  Huff-3rd
Storm duration =  24.00 hrs Shape factor =  484
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Pond 490 E
Hyd. No. 2 -- 100 Year

Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 3

Pond 490 W

Hydrograph type =  SCS Runoff Peak discharge =  5.423 cfs
Storm frequency =  100 yrs Time to peak =  15.60 hrs
Time interval =  3 min Hyd. volume =  144,598 cuft
Drainage area =  7.900 ac Curve number =  82.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  24.00 min
Total precip. =  7.20 in Distribution =  Huff-3rd
Storm duration =  24.00 hrs Shape factor =  484
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Pond 490 W
Hyd. No. 3 -- 100 Year

Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 4

Switch_

Hydrograph type =  SCS Runoff Peak discharge =  9.496 cfs
Storm frequency =  100 yrs Time to peak =  15.60 hrs
Time interval =  3 min Hyd. volume =  279,324 cuft
Drainage area =  12.400 ac Curve number =  91.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.00 min
Total precip. =  7.20 in Distribution =  Huff-3rd
Storm duration =  24.00 hrs Shape factor =  484
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Hyd. No. 4 -- 100 Year

Hyd No. 4



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 5

Pond 492 & 496

Hydrograph type =  SCS Runoff Peak discharge =  20.30 cfs
Storm frequency =  100 yrs Time to peak =  15.60 hrs
Time interval =  3 min Hyd. volume =  582,162 cuft
Drainage area =  27.490 ac Curve number =  89.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  36.00 min
Total precip. =  7.20 in Distribution =  Huff-3rd
Storm duration =  24.00 hrs Shape factor =  484
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Hyd. No. 5 -- 100 Year

Hyd No. 5



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 6

Pond 491 E

Hydrograph type =  SCS Runoff Peak discharge =  3.488 cfs
Storm frequency =  100 yrs Time to peak =  15.60 hrs
Time interval =  3 min Hyd. volume =  97,701 cuft
Drainage area =  5.000 ac Curve number =  87.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  7.20 in Distribution =  Huff-3rd
Storm duration =  24.00 hrs Shape factor =  484
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Hyd. No. 6 -- 100 Year

Hyd No. 6



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 7

Pond 491 W

Hydrograph type =  SCS Runoff Peak discharge =  1.730 cfs
Storm frequency =  100 yrs Time to peak =  15.60 hrs
Time interval =  3 min Hyd. volume =  49,287 cuft
Drainage area =  2.300 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.00 min
Total precip. =  7.20 in Distribution =  Huff-3rd
Storm duration =  24.00 hrs Shape factor =  484
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Pond 491 W
Hyd. No. 7 -- 100 Year

Hyd No. 7



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 8

Pond 491 S

Hydrograph type =  SCS Runoff Peak discharge =  1.884 cfs
Storm frequency =  100 yrs Time to peak =  15.60 hrs
Time interval =  3 min Hyd. volume =  52,758 cuft
Drainage area =  2.700 ac Curve number =  87.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  9.00 min
Total precip. =  7.20 in Distribution =  Huff-3rd
Storm duration =  24.00 hrs Shape factor =  484
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Hyd. No. 8 -- 100 Year

Hyd No. 8



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 9

Coal N

Hydrograph type =  SCS Runoff Peak discharge =  5.492 cfs
Storm frequency =  100 yrs Time to peak =  15.60 hrs
Time interval =  3 min Hyd. volume =  140,422 cuft
Drainage area =  8.500 ac Curve number =  78.1
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  24.00 min
Total precip. =  7.20 in Distribution =  Huff-3rd
Storm duration =  24.00 hrs Shape factor =  484
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Hyd. No. 9 -- 100 Year

Hyd No. 9



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 10

Convey N

Hydrograph type =  SCS Runoff Peak discharge =  0.547 cfs
Storm frequency =  100 yrs Time to peak =  15.60 hrs
Time interval =  3 min Hyd. volume =  14,977 cuft
Drainage area =  0.800 ac Curve number =  85.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  9.00 min
Total precip. =  7.20 in Distribution =  Huff-3rd
Storm duration =  24.00 hrs Shape factor =  484
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Hyd. No. 10 -- 100 Year

Hyd No. 10
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 11

Plant Runoff / CDS

Hydrograph type =  SCS Runoff Peak discharge =  8.402 cfs
Storm frequency =  100 yrs Time to peak =  15.60 hrs
Time interval =  3 min Hyd. volume =  270,359 cuft
Drainage area =  10.700 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  7.20 in Distribution =  Huff-3rd
Storm duration =  24.00 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 12

South

Hydrograph type =  Combine Peak discharge =  21.54 cfs
Storm frequency =  100 yrs Time to peak =  15.60 hrs
Time interval =  3 min Hyd. volume =  625,505 cuft
Inflow hyds. =  6, 7, 8, 9, 10, 11 Contrib. drain. area =  30.000 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 13

North

Hydrograph type =  Combine Peak discharge =  44.28 cfs
Storm frequency =  100 yrs Time to peak =  15.60 hrs
Time interval =  3 min Hyd. volume =  1,294,679 cuft
Inflow hyds. =  1, 2, 3, 4, 5 Contrib. drain. area =  60.390 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 14

492-496 Combined

Hydrograph type =  Combine Peak discharge =  65.83 cfs
Storm frequency =  100 yrs Time to peak =  15.60 hrs
Time interval =  3 min Hyd. volume =  1,920,184 cuft
Inflow hyds. =  12, 13 Contrib. drain. area =  0.000 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 15

492-496 outflow

Hydrograph type =  Reservoir Peak discharge =  28.21 cfs
Storm frequency =  100 yrs Time to peak =  18.15 hrs
Time interval =  3 min Hyd. volume =  1,896,817 cuft
Inflow hyd. No. =  14 - 492-496 Combined Max. Elevation =  412.85 ft
Reservoir name =  492-496  outlet Max. Storage =  1,004,916 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Pond No. 2 -  492-496  outlet

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 410.30 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 410.30 334,432 0 0
0.70 411.00 383,084 250,913 250,913
1.70 412.00 411,650 397,242 648,155
2.70 413.00 430,877 421,185 1,069,339
3.70 414.00 443,960 437,359 1,506,698
4.70 415.00 462,022 452,915 1,959,613
5.70 416.00 478,601 470,241 2,429,854

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) Inactive 24.00 24.00 0.00

Span (in) =  0.00 24.00 24.00 0.00

No. Barrels =  0 1 1 0

Invert El. (ft) =  0.00 410.30 411.40 0.00

Length (ft) =  0.00 100.00 100.00 0.00

Slope (%) =  0.00 0.50 0.50 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.00 6.00 12.00 18.00 24.00 30.00 36.00 42.00 48.00 54.00 60.00 66.00
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 16

493

Hydrograph type =  SCS Runoff Peak discharge =  6.169 cfs
Storm frequency =  100 yrs Time to peak =  15.60 hrs
Time interval =  3 min Hyd. volume =  183,020 cuft
Drainage area =  8.240 ac Curve number =  92.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  22.00 min
Total precip. =  7.20 in Distribution =  Huff-3rd
Storm duration =  24.00 hrs Shape factor =  484
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Hyd. No. 16 -- 100 Year
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 17

493 Total Inflow

Hydrograph type =  Combine Peak discharge =  31.79 cfs
Storm frequency =  100 yrs Time to peak =  16.90 hrs
Time interval =  3 min Hyd. volume =  2,079,836 cuft
Inflow hyds. =  15, 16 Contrib. drain. area =  8.240 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Hyd. No. 18

Lake 493 Out

Hydrograph type =  Reservoir Peak discharge =  26.25 cfs
Storm frequency =  100 yrs Time to peak =  21.70 hrs
Time interval =  3 min Hyd. volume =  2,068,221 cuft
Inflow hyd. No. =  17 - 493 Total Inflow Max. Elevation =  411.74 ft
Reservoir name =  Lake 493 Max. Storage =  325,439 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Thursday, 09 / 2 / 2021

Pond No. 4 -  Lake 493

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 409.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 409.00 88,149 0 0
1.00 410.00 103,776 95,847 95,847
2.00 411.00 133,412 118,272 214,119
3.00 412.00 166,166 149,475 363,594
4.00 413.00 172,589 169,351 532,944
5.00 414.00 178,990 175,762 708,707
6.00 415.00 189,714 184,308 893,014

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) Inactive 18.00 24.00 0.00

Span (in) =  0.00 18.00 24.00 0.00

No. Barrels =  0 1 1 0

Invert El. (ft) =  0.00 409.00 409.50 0.00

Length (ft) =  0.00 650.00 650.00 0.00

Slope (%) =  0.00 0.70 0.70 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hyd. No. 19

Lake 493 Out - 24 only

Hydrograph type =  Reservoir Peak discharge =  18.46 cfs
Storm frequency =  100 yrs Time to peak =  25.40 hrs
Time interval =  3 min Hyd. volume =  2,033,869 cuft
Inflow hyd. No. =  17 - 493 Total Inflow Max. Elevation =  412.05 ft
Reservoir name =  Lake 493 24 only Max. Storage =  812,715 cuft

Storage Indication method used.
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Pond No. 6 -  Lake 493 24 only

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 409.50 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 409.50 266,413 0 0
1.00 410.00 266,413 266,386 266,386
2.00 411.00 266,413 266,386 532,773
3.00 412.00 266,413 266,386 799,159
4.00 413.00 266,413 266,387 1,065,546
5.00 414.00 266,413 266,386 1,331,932
6.00 415.00 266,413 266,386 1,598,318

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) Inactive 24.00 0.00 0.00

Span (in) =  0.00 24.00 0.00 0.00

No. Barrels =  0 1 1 0

Invert El. (ft) =  0.00 409.50 0.00 0.00

Length (ft) =  0.00 650.00 0.00 0.00

Slope (%) =  0.00 0.70 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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