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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS 

 

The release of over five million cubic yards from the Tennessee Valley Authority’s Kingston, 

Tennessee facility in December 2008, which flooded more than 300 acres of land, damaging 

homes and property, is a wake-up call for diligence on coal combustion waste disposal units. We 

must marshal our best efforts to prevent such catastrophic failure and damage. A first step toward 

this goal is to assess the stability and functionality of the ash impoundments and other units, then 

quickly take any needed corrective measures. 

 

This assessment of the stability and functionality of the AmerenUE Sioux Power Station Plant 

Fly Ash Dam management unit and the Bottom Ash Dam management unit is based on a review 

of available documents and on the site assessment conducted by Dewberry personnel on 

Thursday, September 30, 2010. We found the supporting technical documentation inadequate 

(Section 1.1.3). As detailed in Section 1.2.5, there are recommendations based on field 

observations that may help to maintain a safe and trouble-free operation.  

 

In summary, the AmerenUE Sioux Fly Ash Dam is FAIR for continued safe and reliable 

operation, with acceptable performance expected under all required loading conditions, however 

minor deficiencies may exist that require remedial action or additional studies/investigations..  

The AmerenUE Sioux Bottom Ash Dam is FAIR for continued safe and reliable operation, with 

acceptable performance expected under all required loading conditions, however minor 

deficiencies may exist that require remedial action or additional studies/investigations.  Results 

of a pending Embankment Stability Analysis currently being conducted for both embankments 

may affect the safety ratings assigned in this report. 

PURPOSE AND SCOPE 

 

The U.S. Environmental Protection Agency (EPA) is embarking on an initiative to investigate 

the potential for catastrophic failure of Coal Combustion Surface Impoundments (i.e., 

management unit) from occurring at electric utilities in an effort to protect lives and property 

from the consequences of a dam failure or the improper release of impounded slurry.  The EPA 

initiative is intended to identify conditions that may adversely affect the structural stability and 

functionality of a management unit and its appurtenant structures (if present); to note the extent 

of deterioration (if present), status of maintenance and/or a need for immediate repair; to 

evaluate conformity with current design and construction practices; and to determine the hazard 

potential classification for units not currently classified by the management unit owner or by 

a state or federal agency.  The initiative will address management units that are classified as 

having a Less-than-Low, Low, Significant or High Hazard Potential ranking. (For Classification, 

see pp. 3-8 of the 2004 Federal Guidelines for Dam Safety) 
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In February 2009, the EPA sent letters to coal-fired electric utilities seeking information on the 

safety of surface impoundments and similar facilities that receive liquid-borne material that store 

or dispose of coal combustion waste.  This letter was issued under the authority of the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section 

104(e), to assist the Agency in assessing the structural stability and functionality of such 

management units, including which facilities should be visited to perform a safety assessment of 

the berms, dikes, and dams used in the construction of these impoundments. 

 

EPA requested that utility companies identify all management units including surface 

impoundments or similar diked or bermed management units or management units designated as 

landfills that receive liquid-borne material used for the storage or disposal of residuals or by-

products from the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler 

slag, or flue gas emission control residuals.  Utility companies provided information on the size, 

design, age and the amount of material placed in the units.  The EPA used the information 

received from the utilities to make preliminary determinations which management units had or 

potentially could have High Hazard Potential ranking. 

 

The purpose of this report is to evaluate the condition and potential of waste release from 

management units that have not been rated for hazard potential classification.  This evaluation 

included a site visit.  Prior to conducting the site visit, a two-person team reviewed the 

information submitted to EPA, reviewed any relevant publicly available information from state 

or federal agencies regarding the unit hazard potential classification (if any) and accepted 

information provided via telephone communication with the management unit owner.  During 

the inspection it was noted that an Embankment Stability Analysis was currently under way and 

the results would be available by the end of the year.  USEPA requested a copy of the analysis to 

determine the stability of the embankments for both the fly ash and bottom ash ponds.  The 

additional information could potentially change the ratings in the Final report. 

 

Factors considered in determining the hazard potential classification of the management units(s) 

included the age and size of the impoundment, the quantity of coal combustion residuals or by-

products that were stored or disposed of in these impoundments, its past operating history, and 

its geographic location relative to down gradient population centers and/or sensitive 

environmental systems.   

 

This report presents the opinion of the assessment team as to the potential of catastrophic failure 

and reports on the condition of the management unit(s).   
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LIMITATIONS 

The assessment of dam safety reported herein is based on field observations and review of 

readily available information provided by the owner/operator of the subject coal combustion 

waste management unit(s).  Qualified Dewberry engineering personnel performed the field 

observations and review and made the assessment in conformance with the required scope of 

work and in accordance with reasonable and acceptable engineering practices.  No other 

warranty, either written or implied, is made with regard to our assessment of dam safety. 
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1.0 CONCLUSIONS AND RECOMMENDATIONS 

 

1.1 CONCLUSIONS 

Conclusions are based on visual observations from a one-day site visit, September 

30, 2010, and review of technical documentation provided by AmerenUE Power 

Company. 

1.1.1 Conclusions Regarding the Structural Soundness of the Management 

Unit(s) 

The structural soundness of both units is rated FAIR.  The fly ash and 

bottom ash pond embankments did not appear to have significant 

structural concerns during the site visit.  Furthermore, AmerenUE weekly, 

annual and special inspections reports show no record of any serious 

structural instability.  However, results from a pending structural analysis 

of the embankments may affect these ratings.   

Table 1.1: Structural Stability Rating  

Category Description 

Satisfactory No existing or potential management unit safety deficiencies are 

recognized.  Acceptable performance is expected under all applicable 

loading conditions (static, hydrologic, seismic) in accordance with the 

applicable criteria.  Minor maintenance items may be required. 

Fair Acceptable performance is expected under all applicable loading 

conditions (static, hydrologic, seismic) in accordance with the 

applicable safety regulatory criteria.  Minor deficiencies may exist that 

require remedial action and/or secondary studies or investigations.  

Poor A management unit safety deficiency is recognized for any required 

loading condition (static, hydrologic, seismic) in accordance with the 

applicable dam safety regulatory criteria.  Remedial action is necessary.  

POOR also applies when further critical studies or investigations are 

needed to identify any potential dam safety deficiencies.  

Unsatisfactory Considered unsafe.  A dam safety deficiency is recognized that requires 

immediate or emergency remedial action for problem resolution.  

Reservoir restrictions may be necessary. 

Modified from the New Jersey Department of Environmental Protection Dam Safety Guidelines for the 

Inspection of Existing Dams, January 2008. 
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1.1.2 Conclusions Regarding the Hydrologic/Hydraulic Safety of the 

Management Unit(s) 

A hydrologic/hydraulic evaluation of the ponds was conducted by Reitz & 

Jens, Inc. in August 2007.  According to their study, there is sufficient 

storage capacity for the 100-year, 24-hour rain event when the pool 

elevation is maintained below an elevation of 440.5 feet for the Bottom 

Ash Pond and 440 feet for the Fly Ash Pond.  No hydrologic/hydraulic 

safety information was provided relative to the Mississippi River and 

floodplain however.  As a result, the supporting technical documentation 

for hydrologic/hydraulic safety is adequate for the scenario evaluated, but 

could be improved by conducting a hydrologic/hydraulic safety analysis 

related to flooding from the Mississippi River. 

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical 

Documentation 

Supporting technical documents are limited.  No other technical 

documentation about the design of the existing facility is available.  

Technical documents to verify the adequacy of the pond storage, outlet 

structures, and structural stability of the embankments are not available.  

The pending embankment stability analysis is unavailable until the report 

is finalized by the end of 2010.  A copy has been requested. 

1.1.4 Conclusions Regarding the Description of the Management Unit(s) 

The description of the management units (fly ash and bottom ash) 

provided by AmerenUE were an accurate representation of what 

Dewberry observed in the field.  Descriptions were obtained from 

documentation provided by AmerenUE in their response letters, which are 

attached to this report.  Some items that were provided by AmerenUE 

were stamped “Confidential” and are not included as attachments.  These 

confidential items were however used to prepare for the field investigation 

and as source materials for this report.  

1.1.5 Conclusions Regarding the Field Observations 

Dewberry staff was provided access to all areas in the vicinity of the 

management units required to conduct a thorough field observation.  The 

visible parts of the embankment dikes and outlet structures were observed 
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for signs of overstress, significant settlement, shear failure, or other signs 

of instability.  Visual observations were hampered by a wet low area south 

of the Fly Ash Pond dam that prevented an inspection of the toe area of 

that unit.  Some erosion areas were observed with the Fly Ash 

management unit, rip-rap has been added to those areas to enhance 

stability and they are monitored weekly by AmerenUE.  A small seep in 

the northeast corner of the Bottom Ash Pond dam was observed 75’ from 

the toe of the embankment with clear water exiting the area.  AmerenUE is 

monitoring the situation on a weekly basis.  There is a channel that flows 

along the west side of the Bottom Ash Pond embankment.  That bank is 

monitored weekly by AmerenUE from the other side of the stream to see 

if erosion or wave actions are affecting the integrity of the embankment. 

1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of 

Operation 

The current maintenance and methods of operations appear to be adequate 

for both the Fly Ash and Bottom Ash units.  There was no evidence of 

significant repairs or prior releases observed during the field inspection.  

Vegetation on the embankments, and at the toe of the embankments, 

should be maintained on a regular basis to ensure easy visual observation 

of the integrity of the embankment structures. 

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and 

Monitoring Program 

The surveillance program appears to be adequate.  According to 

AmerenUE’s Dam Safety Program for Non-Hydroelectric Facilities and 

information learned during the site visit, the Sioux Station embankments 

receive weekly routine inspections and an annual inspection. 

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable 

Operation 

The facility classification is FAIR for continued safe and reliable 

operation. The classification is due to the lack of critical technical 

documentation or engineering analyses verifying structural integrity of the 

embankments. A structural analysis is expected to be completed by the 

end of 2010 and its results may affect this classification. 
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1.2 RECOMMENDATIONS 

1.2.1 Recommendations Regarding the Structural Stability 

None appear warranted at this time to satisfy a critical need.  An 

embankment stability analysis was conducted and will be available at the 

end of year of 2010.  A copy of this analysis has been requested.  

1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety 

It is recommended that AmerenUE conduct an updated 

hydrologic/hydraulic safety study to reflect current conditions. 

1.2.3 Recommendations Regarding the Supporting Technical 

Documentation 

No recommendations appear warranted at this time. 

1.2.4 Recommendations Regarding the Description of the Management 

Unit(s) 

No recommendations appear warranted at this time. 

1.2.5 Recommendations Regarding the Field Observations 

Continue weekly monitoring of western portion of Bottom Ash Pond 

embankment for signs of erosion or wave action by adjacent channel as 

well as monitoring the clear water seep observed in the northeastern 

corner of the embankment.  It is also recommended that removal of the 

woody vegetation along the bottom ash pond, southeast side, should 

continue if the filled area is planned to be removed and used as an 

embankment in the future. 

1.2.6 Recommendations Regarding the Maintenance and Methods of 

Operation 

Maintain existing embankment slopes to keep vegetation controlled and to 

allow for easy visual inspection of the dams. 

1.2.7 Recommendations Regarding the Surveillance and Monitoring 

Program 

No recommendations appear warranted at this time. 

1.2.8 Recommendations Regarding Continued Safe and Reliable Operation 
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No recommendations appear warranted at this time. 
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2.0 DESCRIPTION OF THE COAL COMBUSTION WASTE MANAGEMENT 

UNIT(S) 

 

2.1 LOCATION AND GENERAL DESCRIPTION 

The Plant is located along the south bank of a large bend of the Mississippi River in 

Saint Charles County near West Alton, Missouri, approximately 20 miles upstream 

of downtown Saint Louis.  The Plant is operated by AmerenUE.  The Fly Ash pond 

is located in the southern portion of the property and outfalls west to Poeling Lake, 

which is located in the southwest corner of the site.  Under normal Mississippi 

River levels, water from the lake drains north to Brick House slough, which is 

adjacent to the Mississippi River.  The Bottom Ash Pond is located in the 

northwestern portion of the AmerenUE Sioux site and drains west to Poeling Lake 

as well.  The Bottom Ash Pond outfall is located approximately 1,400 feet 

northwest of the Fly Ash Pond outfall. 

Table 2.1: Summary of Dam Dimensions and Size 

  Fly Ash Pond 

Dam Height (ft) 22 

Crest Width (ft) Varies (30-75) 

Length (ft) 7,675 

Side Slopes (upstream) H:V 3:1 

Side Slopes (downstream) H:V 2:1 

Hazard Classification (per 

MDNR guidelines) III 

  Bottom Ash Pond 

Dam Height (ft) 27 

Crest Width (ft) Varies (50-150) 

Length (ft) 6,600 

Side Slopes (upstream) H:V 2:1 

Side Slopes (downstream) H:V 2:1 

Hazard Classification (per 

MDNR guidelines) III 

 

2.2 SIZE AND HAZARD CLASSIFICATION 

The impoundment area for the Fly Ash Pond is approximately 60 acres.  The Fly 

Ash Pond was constructed in the 1990’s and is lined with a 60-millimeter high-

density polyethylene (HDPE) liner.  The impoundment area for the Bottom Ash 
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Pond is approximately 47 acres.  It was constructed in the 1960’s and is comprised 

of compacted earth fill.  The Bottom Ash pound is not lined.  

The classification for size, based on the height of the embankment and the 

impoundment storage capacity is “Small” for both the Fly Ash Pond and the Bottom 

Ash Pond utilizing the size classifications below. 

Table 2.2a: USACE ER 1110-2-106 

Size Classification 

Category 

Impoundment 

Storage (Ac-ft) Height (ft) 

Small 50 and < 1,000 25 and < 40 

Intermediate 1,000 and < 50,000 40 and < 100 

Large >  50,000 > 100 

 

The Environmental Zone Classification, per MDNR Division 22 Reservoir Safety 

Council Rules and Regulations, is Class III for both the Fly Ash Pond and Bottom 

Ash Pond.  There are no residences, public buildings, campgrounds, industrial 

buildings, or water/sewer/electrical services for several miles downstream along the 

Mississippi River. 

Table 2.2b: Environmental Zone Classification (per MDNR Division 22 

Reservoir Safety Council Rules and Regulations) 

Class I 10 or more permanent dwellings or any public building 

downstream. 

Class II 1-9 permanent dwellings, 1 or more campgrounds with permanent 

water, sewer and electrical services or 1 or more industrial 

buildings downstream. 

Class III Everything else. 

 

Dewberry conducted a qualitative hazard classification based on the Federal 

Guidelines for Dam Safety, dated April 2004, and determined that the hazard 

potential for catastrophic failure of both dam embankments would be Significant for 

both ponds. 

Table 2.2c: FEMA Federal Guidelines for Dam Safety 

Hazard Classification 

 Loss of Human Life Economic, Environmental, 

Lifeline Losses 
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Low None Expected Low and generally limited to owner 

Significant None Expected Yes 

High Probable. One or more 

expected 

Yes (but not necessary for 

classification) 

 

There are no residences for several miles downstream along the Mississippi River, 

therefore the loss of human life is not probable in the event of a catastrophic dam 

failure.  However, a catastrophic failure is likely to result in a release of bottom ash 

and fly ash untreated slurry water into the Mississippi River, resulting in economic 

and environmental losses.  As a result, Dewberry rates the Fly Ash Pond and 

Bottom Ash Pond as “Significant” for hazard potential. 

2.3 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN 

THE UNIT(S) AND MAXIMUM CAPACITY 

Information on the amount of residuals or the volume of the ash ponds are provided 

in Table 2.3: 

Table 2.3: Maximum Capacity of Unit 

Fly Ash Pond 

Surface Area (acre)
1 60 

Current Storage Capacity (cubic yards)
 1,090,613 

Current Storage Capacity (acre-feet)
1
 676 

Total Storage Capacity (cubic yards)
 1,548,800   

Total Storage Capacity (acre-feet)
1
 960 

Crest Elevation (feet)
2
 441.5 to 446.4 

Normal Pond Level (feet)
2
 440 

Bottom Ash Pond 

Surface Area (acre)
1 47 

Current Storage Capacity (cubic yards)
 2,999,187 

Current Storage Capacity (acre-feet)
1
 1,859 

Total Storage Capacity (cubic yards)
 3,388,000   

Total Storage Capacity (acre-feet)
1
 2,100   

Crest Elevation (feet)
2
 443 to 445 

Normal Pond Level (feet)
2
 434 

1
 Information provided in May 4, 2009 AmerenUE response letter to request for more information. 

2
 Information found in Reitz & Jens, Inc. Phase I Report 2007012405 for Sioux Plant, dated August 

27, 2007, provided by AmerenUE. 

2.4 PRINCIPAL PROJECT STRUCTURES 

2.4.1 Earth Embankment 
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According to the Reitz & Jens, Inc. 2007 Phase I Sioux Plant Report 

provided by AmerenUE, the Fly Ash Pond dam was constructed in the 

1990’s.  The upstream slopes of the Fly Ash dam are constructed of 

compacted earth fill at 3:1 Horizontal:Vertical (H:V) slopes and are lined 

with a 60-mm HDPE liner.  The upstream slopes were constructed from 

the top and over the slopes of an existing railroad and roadway 

embankment.  The existing slopes of the railroad and roadway 

embankments are typically 2:1 H:V slopes and form the downstream 

slopes.  A short section at the northwest corner of the dam was constructed 

with new downstream slopes at 3:1 H:V.  The dam embankment is 7,675 

feet long and approximately 22 feet high.  A structural analysis was 

recently conducted and the results should be available in late 2010. 

The Bottom Ash Pond dam was constructed in the 1960’s and consists of 

compacted earth fill at 2:1 H:V slopes.  The pond is unlined.  The dam 

embankment is 6,600 feet long and approximately 27 feet high.  A 

structural analysis was recently conducted and the results should be 

available in late 2010.  Rip-rap has been added to the interior and exterior 

slopes of the Bottom Ash Pond dam to enhance stability and prevent 

erosion.  For the interior, rip-rap has been placed along the northern and 

northeastern slopes.  On the exterior, rip-rap has been placed along the 

entire southwestern slope and along the northern slope. 

No data was provided regarding the initial geotechnical design 

assumptions or construction criteria used for either dam.   

2.4.2 Outlet Structures 

According to the Reitz & Jens, Inc. 2007 Phase I Sioux Plant Report 

provided by AmerenUE, the Fly Ash Pond has one 18-inch HDPE pipe 

that discharges to Poeling Lake with an invert of 434.5 feet on the 

upstream end.  The invert elevation at the downstream end is 430 feet.  

These invert elevations were obtained from the plans provided.   

The Bottom Ash Pond had an original outfall structure that was comprised 

of a large diameter galvanized corrugated steel skimmer that is perforated 

or overlaps to allow water to flow into a concrete pit.  Within the pit, stop 

logs can be used to control flow.  A 30-inch concrete pipe discharges 

water from the concrete pit to Poeling Lake.  Downstream invert elevation 

of the pipe is 422 feet. 
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2.5 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN 

GRADIENT 

A critical infrastructure inventory survey was not provided to Dewberry for review. 

Based on available aerial images, however, Clark Bridge, which conveys 4 lanes of 

traffic on Route 67 over the Mississippi River, is located approximately 7 miles 

downstream of the Sioux Power Station.  Please see Appendix A - Doc 2 for more 

information. 
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS 

 

AmerenUE provided copies of five internal reports, three weekly (routine) reports 

for the Fly Ash Pond and two annual reports. 

Three weekly reports:  

• Sioux Fly Ash Pond Weekly Inspection Check Sheet, dated 08/27/10. 

• Sioux Fly Ash Pond Weekly Inspection Check Sheet, dated 09/03/10. 

• Sioux Fly Ash Pond Weekly Inspection Check Sheet, dated 09/10/10. 

Two annual reports: 

• 2009 Annual Inspection Checklist - Email from Matthew K. Frerking, 

AmerenUE, with attached Fly Ash Pond Inspection Checklist, dated 

1/15/2009. 

• 2008 Annual Inspection Checklist - Email from Gene A. Campbell, 

AmerenUE, with attached Fly Ash Pond Inspection Checklist, dated 

12/15/2009. 

Both annual reports concluded that the ash ponds are in satisfactory conditions and 

identified several ongoing or short-term maintenance items, including: 

• Clearing woody vegetation 

• Placing rip-rap on eroded areas 

• Removing rocks that are blocking outfall pipe 

• Conducting video inspections 

• Installing new staff gauges in the Fly Ash and Bottom Ash ponds.  

 

3.1 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL 

PERMITS. 

Both the Fly Ash Pond Dam and Bottom Ash Pond Dam have dam heights less than 

35 feet, therefore neither dam is regulated by the State of Missouri Department of 

Natural Resources.   
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Discharges from the impoundments are regulated by the State of Missouri 

Department of Natural Resources and they were issued a National Pollutant 

Discharge Elimination System Permit, Permit No. MO-0000353, on April 16, 2004.  

That permit expired on April 15, 2009. 

3.2 SUMMARY OF SPILL/RELEASE INCIDENTS 

Data reviewed by Dewberry did not indicate any spills, unpermitted releases, or 

other performance problems with the embankment over the last 10 years. 
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION 

 

4.1 SUMMARY OF CONSTRUCTION HISTORY 

4.1.1 Original Construction 

According to the Reitz & Jens, Inc. 2007 Phase I Sioux Plant Report 

provided by AmerenUE, the Fly Ash Pond was constructed in the 1990’s 

and the Bottom Ash Pond was constructed in the 1960’s. 

4.1.2 Significant Changes/Modifications in Design since Original 

Construction 

No information was provided indicating that any significant 

changes/modifications in design were made since original construction.  

Dewberry’s visual assessment during the field visit did not include any 

observations of prior releases, failures, or patchwork on either dam. 

4.1.3 Significant Repairs/Rehabilitation since Original Construction 

No information was provided indicating that any significant 

changes/modifications in design were made since original construction.  

Dewberry’s visual assessment during the field visit did not include any 

observations of prior releases, failures, or patchwork on either dam. 

4.2 SUMMARY OF OPERATIONAL PROCEDURES 

4.2.1 Original Operational Procedures 

According to the Reitz & Jens, Inc. 2007 Phase I Sioux Plant Report 

provided by AmerenUE, the Fly Ash Pond receives precipitation and fly 

ash slurry water.  The Fly Ash Pond is regulated by one 18-inch HDPE 

pipe that outfalls to Poeling Lake.  Flow through this pipe and the pool 

elevation of the pond are regulated by two motor operated butterfly valves.  

These valves are remotely operated.  A staff gage is installed in the Fly 

Ash Pond to provide normal pool elevation levels to an observer. 

According to the Reitz & Jens, Inc. 2007 Phase I Sioux Plant Report 

provided by AmerenUE, the Bottom Ash Pond receives collected 

stormwater from the combined drain sump (CDS) via four pumps.  There 

are two pumps driven by 200-horsepower pump motors and two pumps 

driven by 60-horsepower pump motors.  These pumps have the combined 

total capacity to pump an estimated 46-cubic-feet-per-second.  The 
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Bottom Ash Pond also receives flow from sluice water which is used to 

transport coal combustion ash.  In addition, it receives treated wastewater 

via the CDS, but this volume is minimal.  Water is discharged by a 30-

inch concrete pipe to Poeling Lake. 

4.2.2 Significant Changes in Operational Procedures and Original Startup 

No documents were provided to indicate any operational procedures have 

changed for the Fly Ash Pond.  To address sedimentation and lack of 

positive drainage in the Bottom Ash Pond, AmerenUE installed a 24-inch 

pipe that collects and distributes surface water of the pond directly to the 

concrete pit outfall area, bypassing a large diameter galvanized corrugated 

steel skimmer.  The 24-inch pipe is buoyed to keep it near the surface and 

anchored to maintain its alignment.  

4.2.3 Current Operational Procedures 

Current operational procedures, including maintenance and emergency 

action response actions, are outlined in the “AmerenUE Program DSP 

003, Dam Safety Program for AmerenUE Non-Hydroelectric Facilities”, 

dated September 4, 2009.  

4.2.4 Other Notable Events since Original Startup 

No additional information was provided to Dewberry of other notable 

events impacting the operation of the two ponds or their embankments. 
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5.0 FIELD OBSERVATIONS 

 

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS 

Dewberry personnel Jeffrey Crabtree, P.E., and James Filson, P.E., performed a site 

visit on Thursday, September 30, 2010 in company with the participants. 

The site visit began at 9:00 AM. According to National Weather Service data, the 

weather was sunny with ambient air temperatures measuring 70° F.  Photographs 

were taken of conditions observed.  Refer to photographs in Appendix B and the 

Dam Inspection Checklist in Appendix C for additional visual information.  

Selected photographs are included here for ease of visual reference.  All pictures 

were taken by Dewberry personnel during the site visit. 

The overall assessment of the dam was that it was in satisfactory condition and no 

significant problems were noted. 

5.2 FLY ASH POND 

5.2.1 Embankment Crest 

The crest of the embankment had no signs of significant depressions, 

tension cracks, or other indications of settlement or shear failure.  Figure 

5.2.1-1 shows the crest along its western boundary.  The railroad and 

access road to the plant form the embankment.   In this area the 

embankment is quite wide, approximately 75 feet in width. 

 

Figure 5.2.1-1: Photograph of Fly Ash Embankment, View to the South 
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The southern embankment crest is much narrower in width, approximately 

30 feet, than the western crest, and also contains a railroad bed that is used 

by the plant operators two to three times during the week (Fig. 5.2.1-2). 

 

Figure 5.2.1-2: Photograph of Fly Ash Embankment, View to the East 

5.2.2 Upstream/Inside Slope 

According to the Reitz & Jens, Inc. 2007 Phase I Sioux Plant Report 

provided by AmerenUE, the Fly Ash Pond was lined with a 60-mm thick 

HDPE liner in 1993.  There were no observed scarps, sloughs, bulging, 

cracks, depressions or other indications of slope stability problems.  Figure 

5.2.2-1 shows a representative section of the upstream/inside slope of the 

embankment. 

 

Figure 5.2.2-1: Photograph of Upstream/Inside Slope of Fly Ash Pond, 

View Looking East 
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5.2.3 Downstream/Outside Slope and Toe 

Areas of surface runoff erosion were observed on the downstream/outside 

slope of the Fly Ash embankment in parts.  Rip-rap has been added to 

those areas to minimize future erosion and they are monitored for stability 

on a weekly basis.  Figure 5.2.3-1 shows one of the eroded areas near the 

northwest corner of the embankment. 

 

Figure 5.2.3-1: Photograph of Fly Ash Dam Downstream/Outside Slope, 

View to the South 

5.2.4 Abutments and Groin Areas 

The Fly Ash Pond embankment has no abutments or groin areas. 

5.3 BOTTOM ASH POND 

5.3.1 Embankment Crest 

The crest of the embankment had no signs of significant depressions, 

tension cracks, or other indications of settlement or failure.  There were 

some areas of erosion which have been overlain with rip-rap to enhance 

stability.  One area of the embankment had obvious signs of ash along the 

inside slope and crest (Fig. 5.3.1-1). 
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Figure 5.3.1-1: Photograph of Bottom Ash Pond with ash on crest, View 

Looking West 

5.3.2 Upstream/Inside Slope 

The upstream/inside slope is vegetated with various scrub/shrub species 

and tall grasses and wildflowers.  There were no observed scarps, sloughs, 

bulging, cracks, depressions, or other signs of slope instability.  Rip-rap 

had been placed along the interior slopes of the northern and northwestern 

portions of the embankment to enhance stability. 

 

Figure 5.3.2-1: Photograph of Bottom Ash Pond Upstream/Inside Slope, 

View Looking West 
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Figure 5.3.2-2: Photograph of Bottom Ash Pond Upstream/Inside Slope, 

View looking North 

5.3.3 Downstream/Outside Slope and Toe 

The downstream/outside slope and toe of the Bottom Ash Pond 

embankment are covered in various plant species; along the slope are 

various scrub/shrub plant species and tall grasses and wildflowers, while 

some larger trees are located at the toe of the slope. 

 

Figure 5.3.3-1: Photograph of Bottom Ash Pond Downstream/Outside 

Embankment, View Looking North 

A small seep was observed (Fig. 5.3.3-2) in the northwestern corner of the 

pond embankment, approximately 75’ from the toe of the embankment.  

The situation is monitored weekly by AmerenUE personnel.  
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Figure 5.3.3-2: Photograph of clearwater seep emerging 75’ from toe of 

embankment. 

5.3.4 Abutments and Groin Areas 

The Bottom Ash Pond embankment has no abutments or groin areas. 

5.4 OUTLET STRUCTURES 

5.4.1 Overflow Structure 

The Bottom Ash Pond has a concrete pit where pond water drains before 

discharging via a 30-inch concrete pipe.  The outfall structure comprises a 

large diameter galvanized corrugated steel skimmer which is perforated to 

allow water to flow into the concrete pit (Fig 5.4.1-1). 
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Figure 5.4.1-1: Inlet control structure and emergency gate to the skimmer 

for the Bottom Ash Pond. 

The Fly Ash Pond outfall is comprised of one 18-inch HDPE pipe which 

is upturned to an elevation of 434.5 feet on the upstream end.   

5.4.2 Outlet Conduit 

The Fly Ash Pond outfalls to Poeling Lake via an 18” HDPE pipe.  The 

outlet conduit appeared to be in good shape and operating normally with 

no signs of clogging.  Water discharging from the pipe appeared to be 

clear. 

 

Figure 5.4.2-1:  Photograph of Fly Ash Pond outfall (18” HDPE pipe) and 

stilling basin, Looking West 

The 30-inch concrete pipe outlet conduit for the Bottom Ash Pond 

appeared to be in good shape and operating normally with no signs of 

clogging.  Water discharging from the pipe appeared to be clear. 
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Figure 5.4.2-2: Photograph of Bottom Ash Pond outfall, Looking West 

5.4.3 Emergency Spillway 

No emergency spillway is present for either the Fly Ash Pond or Bottom 

Ash Pond. 

5.4.4 Low Level Outlet 

No low level outlet is present for either the Fly Ash Pond or Bottom Ash 

Pond. 
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6.0 HYDROLOGIC/HYDRAULIC SAFETY 

 

6.1 SUPPORTING TECHNICAL DOCUMENTATION 

6.1.1 Flood of Record 

No documentation on Flood of Record was provided.  Consulting the 

FEMA Flood Insurance Rate Map for St. Charles County, Missouri and 

Incorporated Areas (Panel 150 of 525), Map Number 29183C0150 E, 

Revised August 2, 1996, the flood elevation for the 100-year event is 

approximately 438.5 feet.  Both ponds, according to the FIRM, are located 

above the 100-year floodplain.  The crest elevation for the Fly Ash Pond 

ranges between 441.5 and 446.4 feet, giving a minimum of 3 feet of 

clearance outside the pond during the 100-year flood event.  The crest 

elevation for the Bottom Ash Pond ranges between 443 and 445 feet, 

giving a minimum of 4.5 feet of clearance outside the pond during the 

100-year flood event.  

6.1.2 Inflow Design Flood 

AmerenUE contracted Reitz & Jens, Inc. to conduct a hydrologic/ 

hydraulic study for the ponds, which was issued on August 27, 2007, to 

analyze the capacity of the Fly Ash Pond and Bottom Ash Pond to store 

water from the design storm event.  The design storm was a 100-year (1 

percent annual exceedance probability), 24 hour event with an estimated 

depth of 7.0 inches.  The report concluded that there is sufficient capacity 

to store water from this event if normal pool elevations of 440 feet in the 

Fly Ash Pond and 440.5 feet in the Bottom Ash Pond are maintained.  The 

Bottom Ash Pond receives the site’s stormwater runoff as well bottom ash 

slurry water.  The Fly Ash Pond does not receive site stormwater. 

6.1.3 Spillway Rating 

Neither the Fly Ash nor the Bottom Ash Pond have emergency spillways. 

6.1.4 Downstream Flood Analysis 

No downstream flood analysis was provided to Dewberry. 
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6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

Overall, the supporting technical documentation is inadequate.  No dam break study 

or inundation map was provided and we cannot determine the impact of 

embankment breach downstream of the site.  

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY 

Based on the information provided, both the Fly Ash Pond and Bottom Ash Pond 

are designed to handle the 100-year flood event. 
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7.0 STRUCTURAL STABILITY 

 

7.1 SUPPORTING TECHNICAL DOCUMENTATION 

7.1.1 Stability Analyses and Load Cases Analyzed 

No stability analysis was available at the time this report was written.  

However, a stability analysis is being conducted for the Fly Ash Pond and 

Bottom Ash Pond dams; results of the studies will be available in late 

2010. 

7.1.2 Design Parameters and Dam Materials 

Soil design properties and parameters were not provided for review.  

7.1.3 Uplift and/or Phreatic Surface Assumptions 

No documentation of uplift calculations or phreatic surface assumptions 

was provided to Dewberry for review. 

7.1.4 Factors of Safety and Base Stresses 

No stability analysis was provided in time for the writing of this report, 

therefore Dewberry has no documentation on the factors of safety or base 

stresses for the dams. 

7.1.5 Liquefaction Potential 

No analysis of liquefaction potential from slope stability analyses on the 

perimeter levee were available for review.   

7.1.6 Critical Geological Conditions 

No structural analysis was provided to Dewberry in time for inclusion in 

this report, therefore, we are not able to assess critical geological 

conditions.  

 

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

Structural stability documentation is absent.  However, given 1) the low height and 

generally low consequences of failure of the perimeter dike, and 2) the fair 

condition of the basins and embankments based on visual observation, there is not 

an immediate need for physical remedial action.  Nevertheless, the lack of 
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supporting structural stability documentation is a concern until the completed 

stability analysis of the perimeter levee is available. 

7.3 ASSESSMENT OF STRUCTURAL STABILITY 

Overall, the structural stability under static loading conditions of the perimeter 

levee embankment probably is satisfactory based on available recent dam 

inspection reports, the 2008 to 2009 inspection reports, the August 2007 Reitz & 

Jens, Inc. Sioux Plant Phase I Ameren UE Dam Inventory and Inspection Program 

Phase I Presentation of Field Observation, Analysis and Recommendations, and the 

following observations during the September 30, 2010 field visit by Dewberry.   

 

• There were no indications of scarps, sloughs, depressions or bulging anywhere 

along the dam; 

• Boils or sinks were not observed along the slopes, groins or toe;  

• A small seepage located 75’ from the toe of the embankment in the northeast 

corner of the Bottom Ash Pond embankment was observed, AmerenUE is 

monitoring the area on a weekly basis, and 

• The crest appeared free of major depressions and no significant vertical or 

horizontal alignment variations were observed. 

 

Seismic stability of the embankment dams cannot be similarly assessed, because the 

dams were not experiencing seismic loading at the time of observations.  However, 

the apparent absence of poor foundation soils (based on the limited available 

subsurface information), low height of the dikes, and satisfactory performance 

under static loading are favorable indications that the dikes are expected to perform 

satisfactorily under seismic loading; although it cannot be known without detailed 

study whether the dikes could withstand the strong shaking that can be expected 

when an earthquake occurs in this area.  Seismic stability analyses performed in 

2010 will be provided when it becomes available. 

The outlet structures appear to be in sound and stable condition with no visual 

evidence of significant deterioration; they should be satisfactory for continued 

service 
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION 

 

8.1 OPERATING PROCEDURES 

The Fly Ash pond is operated for storage of fly ash deposits.  The Bottom Ash Pond 

is operated for the storage of bottom ash deposits as well receiving and treating the 

Sioux Plant’s site stormwater.  Both ponds have gravity discharges of clarified 

water to Poeling Lake. 

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES 

AmerenUE developed and currently maintains both a dam safety program and an 

emergency procedure protocol.  Guidelines and regulations for each can be found in 

the Dam Safety Program for AmerenUE Non-Hydroelectric Cailities, dated 

September 4, 2009, and the Emergency Plant Dam Failure/Loss of Integrity 

Procedures, dated December 5, 2002.  AmerenUE’s dam safety program includes, 

but is not limited to: 

• Defining the policies and expectations of the dam safety program,  

• Duties and responsibilities of dam operating personnel, 

• Details regarding dam safety training requirements for operating personnel, 

and 

• Weekly, annual and special event inspection requirements specific to the 

Sioux Station’s Fly Ash and Bottom Ash pond dams. 

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATIONS 

8.3.1 Adequacy of Operating Procedures 

Based on the assessments of this report, operating procedures appear to be 

adequate. 

8.3.2 Adequacy of Maintenance 

Based on the example inspection documents provided by AmerenUE, as 

well as the field inspection performed by Dewberry staff, there are no 

significant maintenance issues that jeopardize the integrity of the Fly Ash 

Pond dam or the Bottom Ash Pond dam.  Although maintenance 

procedures appear to be adequate, several maintenance recommendations 

are offered: 
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• Areas where erosion has occurred on the dam should be 

rehabilitated. 

• Tree encroachment along inside or outside slopes of either pond 

embankment should be minimized.  Periodic maintenance of 

vegetation and tree growth is necessary, including at the toe of the 

embankment. 

• Minor seepage in any areas along the embankment should be 

closely monitored. 

Based on the assessments of this report, maintenance procedures appear to 

be adequate. 
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9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM 

 

9.1 SURVEILLANCE PROCEDURES 

According to AmerenUE’s Dam Safety Program for Non-Hydroelectric Dams, four 

types of dam safety inspections are performed at the Sioux Station.  These consist 

of routine inspections, annual inspections, special inspections, and unannounced 

inspections.  For the Sioux Plant, routine inspections are performed weekly, annual 

inspections are performed annually, and special inspections are performed as 

needed.  All inspections are documented on standardized AmerenUE inspection 

forms and checklists. 

9.2 INSTRUMENTATION MONITORING 

9.2.1 Instrumentation Plan 

 

There is no dam performance monitoring instrumentation in place in the 

impounding levee embankment.  Staff gauges have been installed to 

measure the water surface elevation.   

9.2.2 Instrumentation Monitoring Results 

 

There are no dam performance monitoring results.   

9.2.3 Dam Performance Data Evaluation 

 

This is not applicable since there are no dam performance data to evaluate.     

 

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM 

9.3.1 Adequacy of Inspection Program 

The inspection program is generally adequate based on field observations 

and the data reviewed by Dewberry.  However, internal inspections of the 

outlet structures with a remote camera or by personnel using confined-

space procedures should be conducted on a frequency of at least once 

every 5 years. 

9.3.2 Adequacy of Instrumentation Monitoring Program 

There is no dam performance monitoring instrumentation in place.  No 

problem or suspect condition, such as excessive settlement, seepage, shear 
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failure, or displacement was observed in the field that might be reason for 

installation of instrumentation.  In the absence of stability problems or 

seepage issues, there is no need for performance monitoring 

instrumentation at this time.   
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Document 1:  AmerenUE Sioux Power Station Site Map (Scale: 1”=2 mi) 
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Document 2:  AmerenUE Sioux Power Station Aerial Photograph (Scale: 1”=2 miles)  
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AmerenUE Sioux Power Station EPA CCWI Field Inspection, 9/30/10 Site Photographs 
  

 
 
 

 
 
 

 
     
 
 

1.  Looking at discharge to Bottom   
     Ash channel from plant. 

2.  Looking at Bottom Ash channel  
      from the plant discharge pipes. 

3.  Looking at the discharge pipes and  
     channel. 



AmerenUE Sioux Power Station EPA CCWI Field Inspection, 9/30/10 Site Photographs 
 

 
 
 

 
 
 

 
 
 

4.  Looking West at inlet of permanent  
      pool control device. 

5.  Looking at interior lined riprap  
     slope problem. 

6.  Looking Northwest at North side of  
      Bottom Ash Pond. 



AmerenUE Sioux Power Station EPA CCWI Field Inspection, 9/30/10 Site Photographs 
 

 
 

 
 

 
 

7.  Looking at North side and  
     Northeast corner of Bottom Ash  
     Pond. 

8.  Runoff erosion in Bottom Ash Pond.  

9.  Top of embankment looking West.  
     Note - Bottom Ash along embankment. 



AmerenUE Sioux Power Station EPA CCWI Field Inspection, 9/30/10 Site Photographs 
 

 
 
 

 
 

 
 

9A.  Looking West along access road  
        to bottom of embankment. 

10.  Looking West along embankment. 
       Note – heavy vegetation along  
       inside slope of embankment. 

11.  Seep location approximately 75’ from   
        toe of embankment and flows to the  
        Mississippi River.   Note – seep water  
        is clear and being monitored by weekly  
        inspection team. 



AmerenUE Sioux Power Station EPA CCWI Field Inspection, 9/30/10 Site Photographs 
 

 
 

 
 

 
 
 

12.  Riprap on slope – repair of eroded area. 

13.  Seepage channel to Mississippi River. 

14.  Erosion area by riprap.  Note -  
       material looks like bottom ash. 



AmerenUE Sioux Power Station EPA CCWI Field Inspection, 9/30/10 Site Photographs 
 

 
 

 
 

 
 
 
 
 
 

15.  Erosion area by riprap.  Note -  
       material looks like bottom ash. 
 

16.  Looking West where the riprap slope  
       problem stops.  Note - vegetation along  
       bank. 

17.  Looking at North side of Bottom  
       Ash Pond and slope protection. 



AmerenUE Sioux Power Station EPA CCWI Field Inspection, 9/30/10 Site Photographs 
 

 
 

 
 

 
 
 
 
 

18.  Looking at North side of Bottom  
       Ash Pond.  Note - vegetation and  
       riprap. 

18A.  Looking West at stream adjacent to  
         the embankment.  Inspection of  
         bank are completed weekly/annual. 

19.  Looking North along embankment.  
       Note - wide top width. 
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20.  Looking South at inlet control structure. 

21.  Looking Southeast across Bottom  
       Ash Pond. 

22.  Boring location for the stability  
       analysis of embankment. 
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23.  Looking North at wide embankment  
       section and North side of Bottom Ash 
       Pond. 

24.  Looking at debris control device  
       around inlet control structure. 

22A.  Looking North along top of  
         embankment and slope to channel. 
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25A.  Looking North at stream. 

25.  Inlet control structure and  
       emergency gate to stop discharge  
       flow. 

26.  Note - wave action along bank. 
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27.  Water surface measuring device  
       at outlet control structure. 

28.  Looking Southeast along embankment. 

28A.  Looking Southeast along toe of  
         embankment.  Riprap placed  
         after major tree removal activity. 
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29.  Looking down embankment at riprap  
       section along toe of embankment 

30.  Looking North across Bottom  
       Ash Pond at the wider top width 
       section along East side of pond. 

31.  Repair of eroded area lined with  
       riprap.  
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32.  Exterior slope along Southwest  
       side lined with riprap. 

33.  Looking Southeast along top of  
       embankment.  Note - some  
       maintenance area to reduce  
       runoff erosion. 

33A.  Looking Northwest at toe of  
         embankment. 
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34.  Looking East along top of  
       embankment.  Note - area not  
       considered  part of embankment  
       see photo 36. 

35.  Erosion area caused by surface  
       runoff. 

36.  Looking West along access road  
       and top of embankment.  Note - area  
       not considered part of embankment. 
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37.  Maintenance of erosion area. 

38.  Looking East along access road. 

39.  Looking Southeast at Fly Ash  
       Pond and location of inlet structure. 
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40.  Looking at outlet pipe from Fly  
       Ash Pond. 

41.  Look at access to outlet pipe from  
       Fly Ash Pond. 

42.  Looking South along top of  
       embankment.  Note - railroad and  
       access road to plant.  Very wide  
       top width is 75 yards. 
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43.  Fly Ash Pond outlet erosion control to  
       reduce velocity. 

44.  Looking East along interior of  
       embankment.  Note - Fly Ash Pond  
       was lined in 1993. 

45.  Looking at West side of Fly Ash Pond. 
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46.  Looking at debris control and  
       measuring device at inlet structure. 

47.  Looking Southeast across Fly Ash  
       Pond. 

48.  Looking South at embankment  
       and lined slopes. 
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49.  Looking at riprap that is used to  
       repair surface runoff erosion. 

50.  Looking East across Fly Ash Pond. 

51.  Looking East along top of  
       embankment.  Note - railroad used  
       2-3 times a week for plant use  
       only; 30’ wide top width. 
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52.  Looking at Northwest corner of  
       Fly Ash Pond. 

53.  Looking at low wetland area and  
       channel adjacent to toe of  
       embankment. 

54.  Looking West along top of  
       embankment. 
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55.  Looking East along top of  
       embankment.  Note - top width  
       increases for 2x the width of the  
      South side of the Fly Ash Pond  
       embankment . 

56.  Looking East along embankment.  
       Top width is approximately 40’. 

57.  Looking North across Fly Ash Pond. 
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58.  Looking at Southeast corner of  
       Fly Ash Pond. 

59.  Looking Northeast along embankment.   
       Note - wide top width. 

60.  Looking North along top of embankment. 
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61.  Looking toward the area to the  
       East of the embankment. 

62.   Looking Southeast at Fly Ash roadway. 

63.   Looking Northwest along embankment.  
        Note - fill on both sides of embankment. 
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64.  Looking at liner under fill material  
       (Fly Ash). 

65.  Looking at construction staging  
       area within Fly Ash Pond. 

66.  Looking South at channel in fill  
       area.  Note - channel flowing into  
       pool area. 
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67.  Outfall channel from plant into Fly  
       Ash Pond. 

68.  Outfall pipes. 

69.  Outfall channel – Note - heavy Fly  
       Ash in channel. 
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70.  Looking along embankment and 
       repair measures addressing runoff  
       erosion. 

71.  Looking at pond embankment and  
       liner.  Note - fill material (Fly Ash)  
       over liner. 

72.  Looking South along embankment. 
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73.  Looking at Northwest corner of      
       Fly Ash Pond. 
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Site Name: Sioux Date: September 30, 2010 

Unit Name: Fly Ash Pond Operator's Name: AmerenUE 

Unit I.D.: Fly Ash Hazard Potential Classification: High  Significant  Low X 

Inspector's Name: Jeffrey Crabtree, PE and James Filson, PE 

 

Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  
 

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?  
Weekly 
and 

Annually 
 18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?   9/30/10reading 440  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)? plans 434.5  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?   X       Is water entering inlet, but not exiting outlet?   X 

5. Lowest dam crest elevation (operator records)? plans 441.5        Is water exiting outlet, but not entering inlet?   X 

6. If instrumentation is present, are readings recorded 
(operator records)?  

X        Is water exiting outlet flowing clear?  X  

7. Is the embankment currently under construction?   X 
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below): See 
Note 

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

 X      From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

 X      At isolated points on embankment slopes?   X 

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?  X       From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or  whirlpool 
in the pool area?  

 X      "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X       Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   X 
22. Surface movements in valley bottom or on 
hillside?  

  

16. Are outlets of decant or underdrains blocked?   X 23. Water against downstream toe?    

17. Cracks or scarps on slopes?  X  
24. Were Photos taken during the dam 
inspection?  

  

Major adverse changes in these items could cause instability and should be reported  for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  

 

Issue #  Comments 

#6 Pool elevation is recorded weekly. 

#17 Minor erosion from runoff – evidence of erosion corrective measures part of action plan from weekly inspections 

#21 Unable to inspect toe area due to wet low area South of unit 

Note: Liner installed in 1993, Railroad on embankment of units for facility use only 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit MO-0000353 INSPECTOR  

Date 4/16/04 to 4/15/09 

Impoundment Name Sioux 

Impoundment Company AmerenUE 

EPA Region Region 7 

State Agency 

(Field Office) Address 

State of Missouri 

Department of Natural Resources 

Name of Impoundment Fly Ash 

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

 

New    X    Update     

  Yes No 

Is impoundment currently under construction?  X 

Is water or ccw currently being pumped into the impoundment? X  

IMPOUNDMENT FUNCTION: Storage and ph neutralization 

Nearest Downstream Town Name: West Alton 

Distance from the impoundment:  

Location: 

Latitude  38 Degrees 54 Minutes 30.25 Seconds N 

Longitude  90 Degrees 17 Minutes 27.32 Seconds W 

State Missouri County St. Charles 

  Yes No 

Does a state agency regulate this impoundment?    X 

If So Which State Agency?  
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 

misoperation of the dam results in no probable loss of human life or 

economic or environmental losses. 

 

X LOW HAZARD POTENTIAL: Dams assigned the low hazard 

potential classification are those where failure or misoperation results in 

no probable loss of human life and low economic and/or environmental 

losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 

significant hazard potential classification are those dams where failure 

or misoperation results in no probable loss of human life but can cause 

economic loss, environmental damage, disruption of lifeline facilities, 

or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but 

could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 

potential classification are those where failure or misoperation will 

probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

Early assessment is determined to be low based on site assessment only.  Visual assessment of 

unit was conducted and wet low (drainage swale for offsite area) area along the south side of this 

unit.  AmerenUE has been monitoring this location as noted in their annual inspection report.  Units 

and site in good conditions.  AmerenUE has a dam safety group which oversees the unit and 

conducts weekly inspections.   

 

The unit was lined in 1993 and a railroad track is along the top of the embankment.  The railroad is 

used 2-3 times a week for coal deliveries.  The embankment top widths are approximately 50-75 ft.   

AmerenUE are current conducting a stability analysis for this unit and final assessment of 
embankment will be determined once this report is reviewed.  The report is anticipated to be 

completed by the end of the year.     
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CONFIGURATION: 

 

  Cross-Valley     Side-Hill   X  Diked 

  Incised (form completion optional)    Combination Incised/Diked 

Embankment Height (ft) 22’ Embankment Material Unknown –Stability Analysis to 

be completed by end of year 

Pool Area (ac)  60’ Liner Yes, Lined 

Current Freeboard (ft) 2’ Liner Permeability  
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TYPE OF OUTLET (Mark all that apply) 

N/A  Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

X Outlet 

18” inside diameter  

 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

X 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the 

outlet?  
X  

 No Outlet  

 
Other Type of Outlet  

      (specify): 
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 Yes No  

Has there ever been a failure at this site?   X  

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 

at this site?  
 X  

If So When?   

If So Please Describe : 
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 Yes No 

Has there ever been any measures undertaken to 

monitor/lower Phreatic water table levels based 

on past seepages or breaches  

at this site?  

 

 X 

If so, which method (e.g., piezometers, gw 

pumping,...)? 

  

 

If So Please Describe : 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

 Not available – However, Stability Analysis of Unit will be completed by end of this year. Visible 

inspection did not see any issues, liner and slopes is good condition. 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

No – requested a copy of Stability Analysis for this assessment 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

No- 
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Site Name: Sioux Date: September 30, 2010 

Unit Name: Bottom Ash Pond Operator's Name: AmerenUE 

Unit I.D.: Bottom Ash Hazard Potential Classification: High  Significant X Low  

Inspector's Name: Jeffrey Crabtree, PE and James Filson, PE 

 

Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  
 

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?  
Weekly 
and 

Annually 
 18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?   9/30/10 reading 434  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)? plan  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?   X       Is water entering inlet, but not exiting outlet?   X 

5. Lowest dam crest elevation (operator records)? 443        Is water exiting outlet, but not entering inlet?   X 

6. If instrumentation is present, are readings recorded 
(operator records)?  

plans        Is water exiting outlet flowing clear?  X  

7. Is the embankment currently under construction?   X 
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

 X      From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

 X      At isolated points on embankment slopes?  X  

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?  X       From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or  whirlpool 
in the pool area?  

 X      "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X       Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   X 
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   X 23. Water against downstream toe?  X  

17. Cracks or scarps on slopes?    X 
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported  for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  

 

Issue #  Comments 

#4 Spillway/Control – bulkhead with gate structure inside riser – Outfalls through a 30” pipe. 

#9 
Tree on embankment at end of “Embankment” embankment classification by AmerenUE Dam Safety Group based on not 
impounding water. 

#12 No trash rack but floating device and area clear of debris 

#17 Erosion in small areas (south side) and riprap placed a exterior (North and South sides) and interior (North and NW corner) 

#19 Minor is areas – noted on weekly and annual report, being monitored. 

#21 Seep in NE corner (Clearwater exiting from toe area) and AmerenUE are monitoring. 
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#23 
West side – Channel adjacent to toe, unable to assess area. Incised channel flow adjacent to toe.  This area is inspected by 
Ameren during their weekly and annual inspections. 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit MO-0000353 INSPECTOR  

Date 4/16/04 to 4/15/09 

Impoundment Name Sioux 

Impoundment Company AmerenUE 

EPA Region Region 7 

State Agency 

(Field Office) Address 

State of Missouri 

Department of Natural Resources 

Name of Impoundment Bottom Ash outfall 002 

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

 

New    X    Update     

  Yes No 

Is impoundment currently under construction?  X 

Is water or ccw currently being pumped into the impoundment? X  

IMPOUNDMENT FUNCTION: Storage and ph neutralization 

Nearest Downstream Town Name: West Alton 

Distance from the impoundment:  

Location: 

Latitude  38 Degrees 54 Minutes 46.62 Seconds N 

Longitude  90 Degrees 17 Minutes 42.43 Seconds W 

State Missouri County St. Charles 

  Yes No 

Does a state agency regulate this impoundment?    X 

If So Which State Agency?  



       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

4 

HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 

misoperation of the dam results in no probable loss of human life or 

economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard 

potential classification are those where failure or misoperation results in 

no probable loss of human life and low economic and/or environmental 

losses.  Losses are principally limited to the owner’s property. 

 

X SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 

significant hazard potential classification are those dams where failure 

or misoperation results in no probable loss of human life but can cause 

economic loss, environmental damage, disruption of lifeline facilities, 

or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but 

could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 

potential classification are those where failure or misoperation will 

probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

Early assessment is determined to be appears to be low based on site assessment only; however, 

unknown embankment material pushes us to a significant hazard.   Visual assessment of unit was 

conducted and site in good conditions.  AmerenUE has been monitoring this location as noted in 

their annual inspection report.  AmerenUE has a dam safety group which oversees the unit and 

conducts weekly inspections.   

 

The unit is not lined.  The embankment top widths are approximately 30-75 ft.  The material of this 

embankment is unknown and unable to determine.  AmerenUE is currently conducting a stability 

analysis for this unit and final assessment of embankment will be determined once this report is 
reviewed.  The report is anticipated to be completed by the end of the year.     
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CONFIGURATION: 

 

  Cross-Valley     Side-Hill   X  Diked 

  Incised (form completion optional)    Combination Incised/Diked 

Embankment Height (ft) 27’ Embankment Material Unknown –Stability Analysis to 

be completed by end of year 

Pool Area (ac)  47ac Liner No 

Current Freeboard (ft)  Liner Permeability  



       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

6 

TYPE OF OUTLET (Mark all that apply) 

N/A  Open Channel Spillway (Spillway tied to outlet pipe) 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

X Outlet 

30” inside diameter  

 

Material  

 
corrugated metal 

 
welded steel 

X 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the 

outlet?  
X  

 No Outlet  

 
Other Type of Outlet  

      (specify): 
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 Yes No  

Has there ever been a failure at this site?   X  

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 

at this site?  
 X  

If So When?   

If So Please Describe : 
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 Yes No 

Has there ever been any measures undertaken to 

monitor/lower Phreatic water table levels based 

on past seepages or breaches  

at this site?  

 

 X 

If so, which method (e.g., piezometers, gw 

pumping,...)? 

  

 

If So Please Describe : 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

 Not available – However, Stability Analysis of Unit will be completed by end of this year. Visible 

inspection did not see any issues, liner and slopes is good condition. 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

No – requested a copy of stability Analysis for this assessment 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

No- 

 
 


