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CLOSURE PLAN 

FLY ASH POND AND BOTTOM ASH POND 
MEREDOSIA POWER STATION 

800 SOUTH WASHINGTON STREET 
MEREDOSIA, ILLINOIS 

 
 

1.0 INTRODUCTION 
 
 This Closure Plan for the AmerenEnergy Medina Valley Cogen, LLC Meredosia Power 
Station (Meredosia Power Station) Fly Ash Pond and Bottom Ash Pond Coal Combustion Waste 
Surface Impoundments has been prepared in general accordance with the requirements of the 
site-specific rule in 35 Illinois Administrative Code (IAC) Part 840.101 through 840.152 and the 
United States Environmental Protection Agency (USEPA) regulation at 40 Code of Federal 
Regulations (CFR) Parts 257 and 261. Supporting documents to this Closure Plan are listed in 
the Reference Section of this report. 
 
 

2.0 SITE LAYOUT 
  
 The Meredosia Power Station is located at 800 South Washington Street, Meredosia, 
Illinois. The Fly Ash and Bottom Ash Ponds are located southwest of the coal pile and plant 
facilities. The site location and topography are shown on Plate 1. The existing structures, ash 
ponds, and boring/monitoring wells are shown on Plate 2.   
 
  

3.0 SITE HISTORY 
 
 The Meredosia Power Station is located south of Meredosia in Morgan County, Illinois, 
which is located in west-central Illinois.  The Meredosia Power Station ash ponds are located in 
the south half of Section 21 and the north half of Section 28, T.16N, R.13W. The plant generated 
electricity from 1948 until February 2012. The plant is located on the floodplain east of the 
Illinois River. A third ash pond referred to as the “Old Ash Pond” was reportedly closed, and 
will not be further discussed in this report. Reportedly, the Bottom Ash and Fly Ash Ponds were 
constructed of native materials.  
 
 The Bottom Ash Pond was constructed in 1972 with a design surface area of 11 acres, a 
height of 24 feet and a volume of approximately 90 acre-feet. The Bottom Ash Pond had 
received low-volume wastewater, bottom ash and storm water runoff. The site operates under 
NPDES Permit IL0000116, Outfall 003, which is for the Bottom Ash Pond. Reportedly, the 
Bottom Ash Pond did not have standing water within two months of the plant closure.  
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 The Fly Ash Pond was constructed in 1968. The Fly Ash Pond has a surface area of 
34 acres, a height of 24 feet and a volume of approximately 500 acre-feet. The Fly Ash Pond 
reportedly received fly ash, low-volume wastewater and storm water runoff. The site operates 
under NPDES Permit IL0000116, Outfall 004, which is for the Fly Ash Pond. The Fly Ash Pond 
was reportedly dry by October 2012.  
 
 A feasibility analysis was performed regarding the closure options for the Fly Ash and 
Bottom Ash Ponds on the site.  The options included no action, complete clean closure, 
soil/geosynthetic composite cap, and partial clean closure with a ClosureTurf® cap alternatives.  
The no closure option was not selected due to the known groundwater impacts at the site and 
facility decommissioning activities.  Clean closure of both ponds was cost and time prohibitive 
due to ash disposal and subsequent backfilling and grading of the site.  The soil/geosynthetic 
composite cap option was not selected due to the long term maintenance issues, lack of personnel 
on site to perform maintenance activities, cost, and the longer time frame needed to close the 
ponds.  Partial clean closure of the bottom ash pond, moving the bottom ash to the fly ash pond, 
and capping the fly ash pond and bottom ash pond berm with ClosureTurf® was selected as an 
effective and efficient option. 
   

 
4.0 SLOPE STABILITY ANALYSIS 

  
 Slope stability analysis consists of comparing the driving forces within a cross-section of 
slope to the resisting forces and calculating the factor of safety. Per the Illinois Department 
Natural Resources (IDNR)1, embankments should have a minimum factor of safety of 1.5 for 
long-term static stability, and 1.0 for the pseudo-static condition (seismic condition). Major flood 
conditions and rapid drawdown conditions were also analyzed due to the proximity of the site to 
the Illinois River.  Slope stability analysis discussion, section profiles, and calculated critical 
failure arcs at selected locations are presented in Appendix A. Global stability analysis results, at 
current groundwater elevations in relation to mean sea level (MSL) and design grades for the Fly 
Ash and Bottom Ash Ponds, are summarized in the following table.  
 
 
 
 
 
 
 
 

                                                 
1  Rules for Construction and Maintenance of Dams, Illinois Department of Natural Resources, Office of Water 

Resources, Springfield, Illinois.  
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SUMMARY OF STABILITY ANALYSES 

Section Location Case 
Calculated 
Factor of 

Safety 

Target 
Factor of 

Safety 

Fly Ash Pond 
West Embankment 

Static Condition 
Normal River Stage 

2.1 1.5 

Static Condition 
Major Flood Stage (447’MSL) 

2.5 1.5 

Rapid Drawdown 
Major Flood Stage (447’MSL) 

1.7 1.2 

Seismic Condition 1.3 1.0 

Bottom Ash Pond 
West Embankment 

Static Condition 
Normal River Stage 

1.8 1.5 

Static Condition 
Major Flood Stage (447’MSL) 

1.6 1.5 

Rapid Drawdown 
Major Flood Stage (447’MSL) 

1.7 1.2 

Seismic Condition 1.3 1.0 
 
 The stability models for each section at the Fly Ash Pond and Bottom Ash Pond closures 
have calculated factors of safety greater than or equal to the recommended IDNR target factor of 
safety for the static and seismic conditions.   
 
 

5.0 CLOSURE ACTIVITIES 
 
 The remedial action for the facility is the relocation and clean closing of the east ash 
storage pile, capping of the Fly Ash Pond, and the partial clean closure and capping of the 
Bottom Ash Pond.  The Bottom Ash Pond will be closed by the removal of most coal 
combustion residuals (CCR) to the Fly Ash Pond.  The remaining CCR under the roadway and 
pipeline will be capped in-place.  The ash in the east ash storage pile will be removed and placed 
in the Fly Ash Pond.     
 
 The proposed closure activities associated with the remedial action includes grading, 
installation of high performance high density polyethylene (HDPE) geomembrane, and 
establishment of surface water control features for the Fly Ash and Bottom Ash Ponds. Closure 
activities will be performed in accordance with the Closure Plans and Specifications. Quality 
control will be performed in accordance with the Construction Quality Assurance (CQA) Plan 
prepared for this project and will be documented by a professional engineer licensed in Illinois. 
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Refer to the Plans and Specifications completed for this project (CDG, 2017) for details 
on the closure system. 
 

5.1 Grading.  Ash and other material (i.e. embankment soils, bottom ash, and approved 
demolition debris) will be moved within and between the Fly Ash and Bottom Ash Ponds to 
achieve design grades. Embankment materials and bottom ash may be used to bring the subgrade 
to within one foot of design elevations. At least one foot of fly ash will be placed on top of the 
bottom ash to provide a working surface for ClosureTurf® installation.  Ash will be placed at a 
maximum slope of 1V:10H (10 percent slope). Slopes are designed to promote surface runoff 
and reduce ponding. The final subgrade surface will be compacted and drum-rolled to provide a 
smooth surface prior to placement of the high performance HDPE system.  
 

5.2 ClosureTurf®/ArmorFill® Installation.  The ClosureTurf®/ArmorFill® system is a 
low permeability synthetic liner used to control storm water infiltration and limit exposure of the 
capped material to humans and vectors (i.e. animals). The design grades facilitate storm water 
runoff to the surface water management features outside the Fly Ash and Bottom Ash Ponds.  
 

The ClosureTurf®/ArmorFill® is generally installed in the following manner (Refer to 
the CQA Plan for specific installation guidelines): 

 
 The geomembrane component is installed per the manufacturer’s requirements 

including the use of heat welding for seaming. 
 The turf component is installed per the manufacturer’s requirements including the 

use of a sewing machine for seaming. 
 Sand infill is placed and ArmorFill® is sprayed onto the sand per the 

manufacturer’s requirements. 
 The perimeter of the geomembrane and turf components is secured by an anchor 

trench.  
 

5.3 Surface Water Management.  Surface water management features have been 
incorporated into the final cover design. Surface water features, such as ditches, will be formed 
in the subgrade to facilitate runoff. The ClosureTurf®/ArmorFill® will be placed over the berms 
and into ditches. Additional details are provided in the Plans and Specifications (CDG, 2017). 

 
Surface water features are designed to handle runoff from a 20-year precipitation event 

without damage to the final cover and water ponding. 
 

5.4 Construction Quality Assurance (CQA) Program.  Refer to the CQA Plan 
(Geotechnology, 2018) for details on the project specific CQA program. 
 
 

 



AmerenEnergy Medina Valley Cogen, LLC  J024917.05 
March 12, 2018   Meredosia Power Station 
Page 5 
 

 

6.0 HYDROGEOLOGIC SITE INVESTIGATION 
 
 The Hydrogeologic Site Investigation includes a summary of geologic data, 
hydrogeologic data, and known impacts to the groundwater for the site. Boron and arsenic are 
typically the best indicator chemicals for coal combustion waste related impacts at the site. 
Please refer to the separate Hydrogeologic Site Investigation Report (Geotechnology, 2016) for 
detailed information. 

 
 

7.0 GROUNDWATER 
 

7.1 Groundwater Monitoring Program.  Requirements for the groundwater monitoring 
program and associated quality assurance are found in the Groundwater Monitoring Plan 
(Geotechnology, 2016). Quarterly groundwater sampling of the groundwater monitoring system 
will occur for the first five years after the CQA acceptance report is submitted, and sampling 
frequencies may be reduced after that time frame. Monitoring data and trend analysis data will be 
maintained at the offices of Medina Valley Cogen, LLC until a post-closure completion report is 
accepted by the IEPA. 
 

7.2 Groundwater Monitoring System.  Nine monitoring wells (Groundwater Monitoring 
Plan, Plate 2) have been installed in the vicinity of the Fly Ash and Bottom Ash Ponds. These 
monitoring wells are used for the groundwater monitoring system. Additional monitoring wells 
are not planned at this time.  The monitoring well network will be evaluated two years after 
completion of the ash pond closures for effectiveness. One monitoring well (APW-1) will be 
sampled for background values, and eight monitoring wells will be sampled for groundwater 
assessment. Please refer to the separate Groundwater Monitoring Plan (Geotechnology, 2016) for 
additional information. 
 

7.3 Groundwater Trend Analysis.  Intrawell analysis will be used to assess groundwater 
trends over time. Please refer to the separate Groundwater Monitoring Plan (Geotechnology, 
2016) for additional information. 
 

7.4 Mitigation of Statistically Significant Trends.  If statistically significant increasing 
trends are noted in the groundwater analysis, additional investigation into the cause of the 
increasing trends will be needed. Refer to the Groundwater Monitoring Plan 
(Geotechnology, 2016) for additional information. 
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8.0 TIME AND COST ESTIMATES 
 

8.1 Time to Complete Closure.  Completion of closure activities is dependent on weather 
and final approval of the closure plan by the IEPA. However, closure activities are anticipated to 
begin and be completed in 2018. 
 

8.2 Time to Reach Class I Groundwater Standards.   Boron and arsenic concentrations for 
the current ash pond configurations were modeled for 25 years to represent a scenario where the 
ash ponds were not closed.  After 25 years, Monitoring Well APW-3 (the well with historically 
highest boron and arsenic concentrations) stabilized at 16.9 mg/L of boron and 0.208 mg/L of 
arsenic, which exceed the respective Class I Groundwater standards.  Monitoring Wells APW-2, 
APW-6, APW-7, and APW-8 also exceeded the Class I Groundwater standards for boron and 
arsenic at 25 years with no action. 

 
After the dewatering and closure activities of the Fly Ash and Bottom Ash Ponds are 

complete, it will take approximately three years for boron concentrations and six years for 
arsenic concentrations to decrease below the Class I Groundwater standards for each well on site 
according to the model results.   

 
Refer to the Hydrogeologic Site Investigation Report (Geotechnology, 2016) for more 

information regarding the groundwater modeling. 
 

8.3 Remediation Time Frame.  Once the ClosureTurf® caps for the Fly Ash and Bottom 
Ash Ponds are in place, precipitation will be diverted away from the ash ponds.  Infiltration of 
precipitation into the ash ponds will be reduced or eliminated and further reductions of the 
concentrations of COCs are anticipated.  Boron and arsenic exhibited the highest concentration 
over the largest area and were used as the indicator contaminants for contaminant transport 
modeling.  Based on the modeling results, the lengths of time required for the concentration of 
boron and arsenic to decrease below the Class I Groundwater Standards are approximately three 
years and six years, respectively.  Additional contamination transport modeling information is in 
the Hydrogeologic Site Investigation Report (Geotechnology 2016).  Groundwater sampling and 
post-closure activities are anticipated to be performed for 30 years. 
 

8.4 Cost of Closure.  The cost for closure activities related to the closure of the Fly Ash 
and Bottom Ash Ponds as specified in the drawings and specifications is estimated to be 
$10,300,000. 

 
8.5 Cost of Post-Closure Care.  The cost for post-closure care activities related to the 

closure of the Fly Ash and Bottom Ash Ponds as specified in the Post-Closure Plan is estimated 
to be $20,000 annually while quarterly groundwater sampling is in progress. 
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STABILITY ANALYSIS 

 
 

1.0 PREVIOUS SLOPE STABILITY STUDY 
 
 Geotechnology performed a subsurface exploration and global stability evaluation2 for 
the west embankments of the Bottom Ash and Fly Ash Ponds at the subject site in January 2011.  
Ten borings designated as Borings B-1 through B-10 were drilled during the subsurface 
exploration.  Boring locations are shown on Plate 2.  Laboratory testing included moisture 
contents for cohesive samples and Atterberg limits on selected samples.  Also, 
consolidated-undrained triaxial, unconfined compression and direct shear tests were performed 
on representative samples.  Relevant data from this exploration are incorporated into this report.  
Copies of the boring logs are presented in Attachment A.  Laboratory test results are included in 
Attachment B. 

 

2.0 SLOPE STABILITY ANALYSIS 
 
 Slope stability analysis consists of comparing the driving forces within a cross-section of 
slope to the resisting forces and determining the factor of safety.  Gravity forces tend to move the 
slope downwards (driving force), while resisting forces, derived from the soil shear strength, 
tend to keep the slope in place.  When the driving force acting on the slope is greater than the 
resisting force, sliding can occur.  The factor of safety of the slope is the ratio of the restraining 
force divided by the driving force.  Generally, when the factor of safety is 1 or less, the slope is 
considered to be unstable.  The accepted standard in local practice and consistent with the Illinois 
Department of Natural Resources (IDNR) dam safety requirement is a factor of safety of 1.5 for 
long term static stability of a slope, and 1.0 for pseudo-static conditions (seismic loading). 

 
 Slope stability analyses were performed for representative sections of the west 
embankments of the Bottom Ash and Fly Ash Ponds.  We understand that the embankment 
slopes will remain as-is or will be graded to a slope of 1V:3H (Vertical:Horizontal) or flatter.  
The locations of the typical cross-sections of the embankments are represented by Sections B-B’ 
and A-A’, respectively, and are shown on Plate 2.  Soil profile and properties used in the stability 
analysis were selected based on boring and laboratory test results reported in the 2011 Global 
Stability Evaluation report and Geotechnology’s experience with similar materials.  The soil 
properties used in the models are summarized in the following table: 
 

                                                 
2  Global Stability Evaluation, Meredosia Power Station, Bottom and Fly Ash Ponds, Meredosia, Illinois, prepared 

for Ameren Energy Resources by Geotechnology Inc., Report No. J017150.01, and dated January 4, 2011. 
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2.1 Effective Stress Parameters 
 

Material Cohesion (psf) Friction Angle (deg) Density (pcf) 
Embankment Fill 0 28 115 
Silty Clay 50 29 115 
Sand 0 39 120 
Fly Ash 0 25 112 
Bottom Ash 0 28 112 

 
2.2 Total Stress Parameters 
 

Material Cohesion (psf) Friction Angle (deg) 
Embankment Fill 0 0 
Silty Clay 500 14 
Sand 0 0 
Fly Ash 0 0 
Bottom Ash 0 0 

 

 Geotechnology performed stability analysis for deep seated, global failure of the 
embankments.  Representative cross-sections of the embankments are shown on the plates 
included in Appendix C.  Since the embankments have been in place for 40 years or more, 
long-term stability of the embankments was analyzed (i.e. effective stress conditions).  Both 
effective and total stress soil properties were used for the rapid drawdown analysis.  
Groundwater in the Bottom Ash Pond was varied between El 4353 to 440 for our analyses.  
Groundwater in the Fly Ash Pond was assumed to be at El 450.  For the rapid drawdown case it 
was assumed that the Illinois River will drain rapidly from its major flood stage of El 447. 

 

  A pseudo-static seismic analysis was performed on the embankment sections using a 
Peak Ground Acceleration (PGA) of 0.1g, which corresponds to a seismic event with a mean 
return time of 2,500 years.  The PGA is based on data provided in Appendix 1 of the dam safety 
guidelines4 published by the IDNR.  The Morgenstern-Price procedure was used to compute 
factors of safety.  The computer program SLOPE/W was used to perform the computations. The 
calculated factors of safety are given in the following table. 

 

 

                                                 
3  All elevations herein refer to the mean sea level (msl) datum in feet.  
4  “Procedural Guidelines for Preparation of Technical Data to be included in Application for Permits for 

Construction and Maintenance of Dams” issued by Illinois Department of Natural Resources. 
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SLOPE STABILITY ANALYSIS RESULTS 

Analysis Condition 

Calculated Factor 

of Safety 
Target 
Factor 

of 
Safetya 

Reference  

Plate No. 
Fly Ash 

Pond 

Section  

AA’ 

Bottom 
Ash Pond 

Section 
BB’ 

Steady State Seepage 

Groundwater Elevation in Ash 
Pond as noted 

2.1 

(El 450) 

1.8 

(El 435) 
1.5 1 and 5 

Steady State Seepage at Major 
Flood Stage El 447 

Groundwater Elevation in Ash 
Pond as noted 

2.5 

(El 450) 

1.6 

(El 440) 
1.5 2 and 6 

Rapid Drawdown from Major 
Flood Stage at El 447 

Groundwater Elevation in Ash 
Pond as noted 

1.7 

(El 450) 

 

1.7 

(El 440) 

 

1.2 3 and 7 

Slope with Seismic Forces  

Mean Return Time 2,500 Years  

Groundwater Elevation in Ash 
Pond as noted 

1.3 

(El 450) 

1.3 

(El 435) 
1.0 4 and 8 

a “Procedural Guidelines for Preparation of Technical Data to be included in Application for Permits for 
Construction and Maintenance of Dams” issued by Illinois Department of Natural Resources. 

 IDNR recommends a minimum factor of safety of 1.5 for long-term stability.  During an 
extreme event, such as an earthquake, a factor of safety of 1.0 or more is recommended.  Based 
on the results of our analyses, the Bottom Ash and Fly Ash Pond embankment slopes have 
adequate factors of safety for global stability. 
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