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INTRODUCTION, SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
 
The release of over five million cubic yards of coal combustion residue from the Tennessee 
Valley Authority’s Kingston, Tennessee facility in December 2008 flooded more than 300 acres 
of land, damaging homes and property.  In response the U.S. EPA is assessing the stability and 
functionality of coal combustion ash impoundments and other management units across the 
country and, as necessary, identifying any needed corrective measures. 
 
This assessment of the stability and functionality of the Burlington Generating Station ash 
management units is based on a review of available documents and on the site assessment 
conducted by Dewberry personnel on Thursday, October 7, 2010.  Dewberry originally found the 
supporting technical documentation lacking critical information.  A draft report was written that 
described recommendations for providing the critical technical documentation required to 
upgrade the ash management unit ratings from the POOR rating given in the draft report.   
 
The utility, Interstate Power and Light (IPL), responded by performing and providing a series of 
engineering reports on structural stability of the ash ponds. The initial studies, completed in 
February 2011 and based upon original construction soils data, indicated major structural 
stability issues associated with the ponds and ash management systems onsite.  Subsequent 
studies in April-May 2011, developed new soils data and showed the concerns of the earlier 
studies to be unfounded.  The utility, at the behest of USEPA, took specific actions and changed 
its operating procedures in ways to significantly reduce the potential for failure of the 
Economizer Ash Pond and ash management system. Based on those findings and actions, the 
Ash Seal Pond, Main Ash Pond, Upper Ash Pond, and Economizer Ash Pond ratings are 
considered Satisfactory.  
 

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), to determine 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 addresses 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 early 2009 the EPA sent its first wave of 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 determine preliminarily 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 and to determine the 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.  Also, after 
the field visit, additional studies and information was received by Dewberry & Davis LLC about 
the Burlington Generating Station ash management units that were reviewed and used in 
preparation of this 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.   
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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).   
 

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, Thursday 
October 7, 2010, and review of technical documentation provided by Interstate 
Power and Light “IPL,” including documentation provided after the site visit 
outlined in Section 10 of this report. 

1.1.1 Conclusions Regarding the Structural Soundness of the Management 
Unit(s) 

The ratings for the various onsite ponds are based on the documentation of 
critical engineering data and studies performed in 2011 to verify design 
slope stability analyses and the potential release of the contents of the 
Economizer Ash Pond under static and seismic conditions, and from the 
Main Ash Pond under seismic conditions. The structural soundness of the 
management units is Satisfactory based upon all studies completed and 
information provided. 

1.1.2 Conclusions Regarding the Hydrologic/Hydraulic Safety of the 
Management Unit(s) 

Documentation of critical hydrologic/hydraulic data, studies performed in 
2011, and information received following the Spring 2011 flooding of the 
Mississippi River verify adequate impoundment capacity to prevent 
overtopping of the Upper Ash pond and Main Ash Pond. The 
hydrologic/hydraulic soundness of the management units is Satisfactory. 

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical 
Documentation 

The supporting technical documentation is now adequate, based on the 
engineering studies performed by Aether DBS in 2011 that indicate:  

 Onsite soils are not susceptible to liquefaction 

 the Economizer Ash Pond slopes have Factors of Safety that meet 
minimum required values for both static and seismic conditions, 

  the Main Ash Pond slopes have Factors of Safety required for 
seismic conditions, and  
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 the catastrophic release of the contents of the Economizer Ash 
Pond would not overtop the Upper Ash Pond dikes.   

Technical documentation provided after submittal of the Draft report 
included critical engineering analyses addressing slope stability of the 
dikes and dam break scenarios that provided critical 
hydrologic/hydraulic analyses of the capacity of the impoundments to 
store the design precipitation event and hold the contents of the 
Economizer Ash Pond. 

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

The description of the management units provided by Interstate Power and 
Light “IPL” was an accurate representation of what Dewberry observed in 
the field. 

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 
to have no signs of overstress, significant settlement, shear failure, or other 
signs of instability, although visual observations were hampered by the 
presence of thick vegetation in some areas. 

The Ash Pond 2 dike and outlet structure were inundated by flood water 
from the Mississippi River at the time of Dewberry’s site visit.  The flood 
water prevented Dewberry from observing the Ash Pond 2 dike and outlet 
structure. 

From visual observations the embankments appear to be structurally 
sound.  There are no visual indications of unsafe conditions or needed 
remedial actions. 

1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of 
Operation 

The current maintenance and methods of operation appear to be adequate.  
There was evidence of recent rehabilitation of the Ash Pond 1 dike to 
repair wave erosion damage.  Also a slurry wall was installed at the Ash 
Seal Pond in 2007. 

There was no evidence of releases observed during the field inspection. 
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1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring 
Program 

The surveillance program appears to be adequate.  Dikes forming the 
management units are not instrumented.  Installation of a dike 
instrumentation program is not warranted at this time, based on the size of 
the dikes, the portion of the impoundments currently used to store wet ash 
and storm water runoff, the recent soils and engineering studies, the 
history of satisfactory performance, and the ongoing inspection program. 

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable 
Operation 

The facility rating is SATISFACTORY at this time for continued safe 
and reliable operation.  The classification reflects the studies 
performed after the site visit that show the dikes meet minimum 
Factors of Safety. 

1.2 RECOMMENDATIONS 

1.2.1 Recommendations Regarding the Structural Stability 

Observations made during the site visit do not indicate signs of overstress, 
significant settlement, shear failure, or other signs of instability.  
Technical documentation provided after submittal of the initial Draft 
report (See Section 10.0 and Appendix D) initially indicated slope stability 
issues, but subsequent soils analyses and engineering calculations 
concerning dike stability showed adequate structural stability exists for all 
dikes onsite. 

1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety 

Observations made during the site visits and discussions with the 
participants indicated that impoundment dikes, except for the Lower Ash 
Pond, have not been overtopped in previous storms that produced flooding 
in the Mississippi River.  Hydrologic/hydraulic analyses provided after 
issuing the Draft report indicate that the Main Ash Pond and Upper Ash 
Pond can retain the 100-year, 24-hour storm events without overtopping.  
Therefore there are no recommendations concerning hydrologic/hydraulic 
safety. 
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1.2.3 Recommendations Regarding the Supporting Technical Documentation 

The supporting technical documentation provided in response to 
recommendations in the initial draft report was sufficient.   

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 

No recommendations appear warranted at this time. 

1.2.6    Recommendations Regarding the Maintenance and Methods of Operation 

Although the maintenance program appears to be adequate, the following 
recommendations should improve maintenance and ensure trouble-free 
operation: 

 Develop a written operation and maintenance plan 

 Remove trees from the downstream slopes of the Ash Seal Pond 
and Bottom Ash Pond dikes, pending approval from the Army 
Corps of Engineers and the Iowa Department of Natural Resources. 

 

1.2.6 Recommendations Regarding the Surveillance and Monitoring Program 

No recommendations appear warranted at this time. 

1.2.7 Recommendations Regarding Continued Safe and Reliable Operation 

Continue to minimize stockpiling of ash on the Economizer Ash Pond 
northern embankment. 
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2.0 DESCRIPTION OF THE COAL COMBUSTION WASTE MANAGEMENT 
UNIT(S) 

 
2.1 LOCATION AND GENERAL DESCRIPTION 

The Burlington Generating Station is located on the west bank of the Mississippi 
River, approximately 5 miles south of Burlington, Iowa (See Appendix A – Doc 1).  
The plant is operated by Interstate Power and Light (IPL).  The fly ash management 
system consists of five impoundments.  The impoundment locations are shown on 
Figure 2.1-1 (Note: Proposed Coal Pile Runoff Pond has been completed).  

 Figure 2.1-1: Burlington Generating Station Site Plan 
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The impoundment names indicated on the Site Plan are, in some cases, different than 
used in other technical documents.  A cross-walk of impoundment names used on the site 
plan and other technical documents is provided in Table 2.1a.  As plant personnel use the 
Site Plan impoundment names, this report also uses the impoundment names indicated on 
the site plan. 

Table 2.1a Coal Combustion Waste Impoundment Reference Names 

Site Plan 
Ash Seal 
Pond 

Bottom Ash 
Pond 

Economizer 
Ash Pond 

Ash Pond 1 Ash Pond 2 

Technical 
Documents 

Ash Seal 
Pond 

Main Ash 
Pond 

Economizer 
Ash Pond 

Upper Ash 
Pond 

Lower Ash 
Pond 

 

The Ash Seal Pond was designed in the 1960s by Black & Veatch Consulting Engineers.  
The Ash Seal Pond was constructed as part of the general site fill placed to form the plant 
building pad (See Appendix A – Doc 2).  

Design information for the other ponds was not provided to Dewberry for review.  
Information provided indicate Ash Ponds 1 and 2 were commissioned in 1971 and the 
Main Ash Pond commissioned in 1980.  The Economizer Ash Pond was commissioned in 
1986 and appears to have been formed by dividing Ash Pond 1 into two sections with an 
interior dike (See Appendix A – Doc 3).  

The Ash Seal Pond had a spillway riser that discharged to a canal that emptied into the 
Mississippi River on the east site of the plant.  That discharge was decommissioned in 
2009.  Storm water entering the Ash Seal Pond is pumped into the Main Ash Pond.  The 
Main Ash Pond and Economizer Ash Ponds each discharge to Ash Pond 1 which 
discharges to Ash Pond 2.  Ash Pond 2 discharges to an open drainage way flowing to the 
Mississippi River.  An aerial photograph of the plant site and impoundments is provided 
in Appendix A – Doc 4. 
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Table 2.1b: Summary of Dam Dimensions and Size1 

  

Ash 
Seal 
Pond 

Bottom 
Ash 

Pond 

Economizer 
Ash Pond  

Ash 
Pond 1 

Ash 
Pond 2 

Dam Height (ft) 15 5 10 5 3 
Crest Width (ft) 212 10 15 123 N/A4 

Length (ft) 550 2,100 1,400 2,100 700 
Side Slopes 
(upstream) H:V Data Not Available 

Side Slopes 
(downstream) H:V 3:1 3:1 3:1 5:1 DNA 

_______________ 
1 Based on Site Plan Drawing (Figure 2.1-1) 
2 

Burlington Generating Station Berm/Seep Investigation, Hard Hat Services, 
August 31, 2007 (See Appendix A –Doc 5) 
3 

Upper Ash Pond 2009 Work Summary, Klingner & Assoc., July 4, 2010 (See 
Appendix A – Doc 6) 
4 Lower Ash Pond dike was inundated by flooding from the Mississippi River at 
the time of Dewberry site inspection. 

 

2.2 SIZE AND HAZARD CLASSIFICATION 

The classification for size, based on the height of the embankment and the 
impoundment storage, of each impoundment is “Small” based on the U.S. Army 
Corps of Engineers (USACE) Recommended Guidelines for Safety Inspection of 
Dams ER 1110-2-106 criteria summarized in Table 2.2.2: 

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 
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Dewberry conducted a qualitative hazard classification based on the Federal 
Guidelines for Dam Safety, dated April, 2004.  The hazard assessment 
classifications are summarized on Table 2.2.b. 

Table 2.2b: FEMA Federal Guidelines for Dam Safety 
Hazard Classification 

 Loss of Human Life Economic, Environmental, 
Lifeline Losses 

Low None Expected Low and generally limited to owner 
property 

Significant None Expected Yes 
High Probable.  One or more 

expected 
Yes (but not necessary for 
classification) 

 

There are no residences within 2 miles down-gradient of the ash impoundments.  
Based on dike heights ranging from 3 to 15 feet and the impoundment locations on 
the edge of the Mississippi River or contributory drainage ways, the failure or 
misoperation of the dikes is not expected to result in the loss of human life.  The 
economic impact is expected to be limited to the cost of removing released ash from 
portions of the Mississippi River and short stretches of contributing tributaries 
forming the boundary of the plant. 

Based on the relatively small size of the impoundments, loss of life and significant 
economic damages are not expected in the event of a failure or misoperation of the 
impoundments, Dewberry evaluated each ash impoundment as “LOW hazard 
potential”. 

 

2.3 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE 
UNIT(S) AND MAXIMUM CAPACITY 

Materials stored in the Ash Seal Pond may include fly ash, bottom ash, and 
economizer ash from past sluicing activities.  Due to the 2009 rerouting of the ash 
seal pond water, the Ash Seal Pond only receives storm water runoff from the plant 
site and the hydrated fly ash (product name C-Stone, or Eco-Stone) storage pile 
(See Appendix A – Doc 6). 

Material stored in the Bottom Ash Pond may include fly ash, bottom ash, and 
economizer ash from past sluicing activities.  Wastewaters sent to the pond for 
further treatment include bottom ash sluicing water; non-chemical boiler wash 
water; ash seal water; floor drains from the plant during only during an emergency; 
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and storm water contributions from the plant site runoff and the storage pile 
associated with hydrated fly ash (Product Name C-Stone) storage pile.  Due to the 
2009 rerouting of the Ash Seal Pond, ash seal waters are processed through the 
Bottom Ash Pond (See Appendix A – Doc 6). 

Materials stored in the Economizer Ash Pond may include fly ash, bottom ash, and 
economizer ash from past sluicing activities.  Wastewaters sent to the Economizer 
Ash Pond for further treatment include economizer ash sluice waters; boiler 
blowdown; non-chemical air heater washes; oil water separator discharge resulting 
from the treatment of plant floor drains; plant storm water runoff; and wastewaters 
associated with the treatment of Mississippi River water for steam grade waters.  In 
addition the Economizer Ash Pond receives coal pile runoff and Solids Contact 
Unit sludge created during the first phase of treatment of Mississippi River water in 
the steam grade water production (See Appendix A – Doc 6). 

Materials stored in Ash Ponds 1 and 2 may include fly ash, bottom ash, and 
economizer ash from past sluicing activities.  Wastewaters sent to the ponds for 
further treatment include effluent from the Bottom Ash Pond; Economizer Ash 
Pond and coal pile runoff pond (See Appendix A – Doc 6). 

Table 2.3: Maximum Capacity of Unit 

Ash Pond Name Ash Seal 
Pond 

Bottom 
(Main) 

Ash Pond 

Economizer 
Ash Pond  

(Upper) 
Ash 

Pond 1 

(Lower) 
Ash 

Pond 2 
Surface Area (acre)1 4.5 17.0 11.0 13.3 22.9 
Current Storage 
Capacity (cubic 
yards)1 

73,389 110,000 249,405 107,000 110,000 

Current Storage 
Capacity (acre-feet) 45.9 68.2 154.6 66.3 68.2 

Total Storage 
Capacity (cubic 
yards)1 

110,083 137,214 267,219 215,000 184,000 

Total Storage 
Capacity (acre-feet) 68.2 85.1 165.8 133.1 114.4 

Crest Elevation (feet) 533.7 533.8 540 530 527.7 
Normal Pond Level 
(feet)2 531.1 530.3 NA 529.1 521.5 

1 Data taken from Interstate Power and Light “IPL” May 22, 2010 letter to EPA (See 
Appendix A – Doc 6) 
2 Data taken from Site Plan with Elevations (See Appendix A – Doc 3) 
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2.4 PRINCIPAL PROJECT STRUCTURES 

2.4.1 Earth Embankments 

The Ash Seal Pond was constructed at the south end of the plant building 
pad (Appendix A – Doc 2) in the mid-to-late 1960s.  The Ash Seal Pond 
was constructed by adding fill to form two parallel dikes extending 
approximately 550 feet south from the main fill pad.  The impoundment 
was enclosed by a 500-foot long east-west dike at the south end.  The 
embankment forming the east dike is part of the main building pad and 
supports three parallel railroad tracks and a vehicle access drive.  The 
south embankment crest width is approximately 21 feet.  The west 
embankment original crest width was probably 15 feet but appears to have 
been widened in conjunction with construction of the abutting Bottom Ash 
Pond. 

The Bottom Ash Pond (i.e., Main Ash Pond) was constructed in the late 
1970s by impounding the area on the west side of the Ash Seal Pond.  The 
Bottom Ash Pond was formed by constructing an approximately 2,100 ft. 
“L” shaped dike abutting the Ash Seal Pond and the plant main access 
road embankment in the southeast and northwest corner of the Bottom 
Ash Pond respectively (Appendix A - Doc 3).  The Bottom Ash Pond crest 
width is approximately 10 feet. 

Ash Pond 1 (i.e., Upper Ash Pond) was constructed in the late 1960s and 
early 1970s by impounding the area on the north side of the plant access 
road.  Ash Pond 1 was formed by constructing an approximately 2,100 ft. 
“L” shaped dike abutting the plant access road and the plant fill pad at in 
the southwest and northeast corners of Ash Pond, respectively (Appendix 
A Doc 3).  The Ash Pond 1 dike crest width is approximately 12 feet. 

Ash Pond 2 (i.e., Lower Ash Pond) was also constructed in the late 1960s 
and early 1970s by impounding the area adjacent to, and north of, Ash 
Pond 1.  (Appendix A - Doc 3).  Ash Pond 2 was formed by construction 
of a 700 ft. long dike between the embankment carrying the plant railroad 
tracks along the Mississippi River and the main line railroad embankment 
to the west of the plant (Appendix A – Doc 3).  
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The Economizer Ash Pond was constructed in the mid 1980s by dividing 
Ash Pond 1 into two sections.  The Economizer Ash Pond is the southern 
portion of the original Ash Pond 1.  The Economizer Ash Pond was 
formed by the construction of a diagonal dike from the abutting plant 
access road and the plant fill pad at in the southwest and northeast potions 
of Ash Pond, respectively (Appendix Doc 3).  The east abutment of the 
Economizer Ash Pond is located approximately 400 feet south of the Ash 
Pond 1 abutment.  The Economizer Pond west abutment is approximately 
300 ft. east of the Ash Pond 1 abutment.  The crest width of the 
Economizer Ash Pond is approximately 15 feet.  

2.4.2 Outlet Structures 

The Ash Seal Pond primary outlet was closed in 2009.  The Iowa 
Department of Natural Resources amended the NPDES permit in January 
2010 to reflect the closure. 

The Bottom Ash Pond primary outlet consists of two 18-inch diameter 
corrugated metal pipes located in the northwest corner of the 
impoundment.  The pipes carry water through the plant main access road 
embankment into Ash Pond 1. 

The Economizer Ash Pond primary outlet consists of two 18-inch 
diameter concrete pipes located in the southwest corner of the 
impoundment.  The pipes carry water through the Economizer Ash Pond 
dike into Ash Pond 1. 

The Ash Pond 1 primary outlet is a riser located in the northeast corner of 
the impoundment.  The outlet discharges into Ash Pond 2.  The Ash Pond 
1 spillway was submerged at the time of Dewberry’s site visit, preventing 
observation of the spillway configuration. 

The Ash Pond 2 spillway outlet is located in the northeast corner of the 
impoundment.  The outlet discharges into the Mississippi River.  The Ash 
Pond 2 spillway was submerged at the time of Dewberry engineers’ site 
visit, preventing observation of the spillway configuration. 
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2.5 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT 

Critical infrastructure information was not provided to Dewberry for review. 

Based on available topographic maps (See Appendix A –Doc 7) surface drainage at 
the plant is toward the ash pond network which drains to the Mississippi River 
through Ash Ponds 1 and 2.  Based on available aerial photographs (See Appendix 
A – Doc 4) and a brief driving tour of the area, Dewberry did not identify critical 
infrastructure assets within 5 miles down gradient of the ash ponds. 

There is a main railroad line along the west side, and cross gradient to, the Ash 
Pond 1 and Ash Pond 2 impoundments.  Based on the heights of the dikes along the 
western boundaries of those impoundments and the presences of a substantial 
drainage ditch between the dikes and the railroad, it is not expected that a failure of 
a western dike would have a significant impact on the adjoining railroad.  Figure 
2.5- 1 show the railroad tracks relative to the west boundary of Ash Pond 1.  The 
Ash Pond 1 dike has a height of approximately 5 feet. 

 
Figure 2.5-1: Railroad Right-of-Way Along West Boundary of Ash Pond 1. 
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS 
 

Interstate Power and Light “IPL” provided a pond inspection report conducted by 
plant personnel on March 4, 2009 (See Appendix A - Doc 8).  The report identified 
several issues generally associated with signs of animal activity on the dike slopes, 
and trees and other woody type vegetation growing on the slopes. 

Other issues identified in the inspection report include: 

 Build up of settled ash near dike walls or discharge structure in the 
Economizer Ash Pond 

o Resolved.  Observations during Dewberry’s site visit indicated the 
area around the Economizer Ash Pond discharge structure was 
unobstructed. 

 Visual seeps through the dike wall, erosion of dike outside slope, and 
ponding water outside the dike wall of Ash Pond 1 

o Resolved.  Engineering firm retained to design and repair the Ash 
Pond 1 dike submitted a post-construction report indicating the work 
was successfully completed (See Appendix A – Doc 13). 

The inspection report (See Appendix A - Doc 8) included three recommendations: 

 Repair damage to Ash Pond 1 caused by animal activity. 

o Resolved.  Engineering firm retained to repair the Ash Pond 1 dike 
submitted a post-construction report indicating the work was 
successfully completed (See Appendix A – Doc 13). 

 Dredge the Economizer Pond to restore capacity 

o Resolved.  Dredging of the Economizer Pond was underway during 
Dewberry’s site visit.  Documentation provided after submission of 
the initial Draft report indicated that dredging operations had been 
completed and stockpiled ash removed from the pond site. 
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 Remove tree from dikes. 

o Resolved.  Observations during Dewberry’s site visit indicated trees 
had been removed from the dike walls.  The exceptions were along 
the outside slopes of the Ash Seal and Bottom Ash Ponds.  Removal 
of trees in those locations require approval from the Army Corps of 
Engineers and the Iowa Department of Natural Resources due to the 
potential for some trees being habitat for endangered species thought 
to be present in the area.  

IPL also provided a pond inspection report conducted by IPL personnel on July 23, 
2010.  The report identified two issues requiring corrective action: 

 Trees growing on the Storm Water Pond (Ash Seal Pond) embankment 

 Woody shrubs growing on the Economizer Ash Pond embankment 

The report also identified soft soils and/or dead vegetation on the Ash Seal Pond 
dike wall.  The report does not indicate whether corrective action was required. 

Documentation provided to Dewberry for review indicated that the impoundments 
have not been rated by federal or state regulatory agencies and safety inspections by 
federal or state agencies have been neither conducted nor planned. 
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3.1 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL 
PERMITS. 

Water discharge from the Burlington Generating Station is regulated by the Iowa 
Department of Natural Resources (DNR).  Iowa DNR has issued a National 
Pollutant Discharge Elimination System (NPDES) Permit, Iowa permit number 
2900101 (See Appendix A – Doc 9).  The permit was issued on September 5, 2006 
and expires on September 4, 2011. 

Supplemental information provided after submittal of the initial Draft report to EPA 
indicated that Burlington Generating Station submitted a NPDES Permit Renewal 
Application on February 18, 2011, which is greater than 180 days prior to permit 
expiration.  The NPDES permit includes five outfalls: 

 001 – Discharge from Ash Pond Treatment System 

 002 – Discharge from plant septic tank and wastewater treatment system 

 004 – Condenser cooling water, non-contact cooling water and water intake 
screen backwash 

 005 – Discharge of chemical metal cleanings wastes 

 007 – Discharge from Coal Pile Runoff Retention Pond 

The NPDES permit does not include an outfall designated 003.  Outfall 006, the 
Ash Seal Pond, was removed from the permit in Amendment No. 2 since it no 
longer discharges to the condenser canal located along the south dike.  (The 
condenser discharge canal discharges directly into the Mississippi River.)  The 
Bottom Ash Pond and Economizer Ash Pond discharge into Ash Pond 1 which 
discharges into Ash Pond 2.  Ash Pond 2 discharges into the Mississippi River.  
(See Appendix A – Doc 10).  

 

3.2 SUMMARY OF SPILL/RELEASE INCIDENTS 

Data reviewed by Dewberry did not indicate any spills, unpermitted releases, or 
other performance problems with the embankments 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 

The Burlington Generating Station Ash Seal Pond was designed in the 
mid-1960s by Black & Veatch Consulting Engineers.  The Ash Seal Pond 
was formed as part of the site original plant construction site preparation, 
which included construction of a fill pad for the plant (See Appendix A – 
Doc 2). 

The other impoundments were added to the coal combustion waste 
management system between 1971 and 1980.  The sequence of 
construction for the additional ponds was (See Appendix A – Doc 6): 

 Ash Pond 1 and Ash Pond 2 – commissioned 1971 

 Bottom Ash Pond – commissioned 1980 

 Economizer Ash Pond – commissioned 1986. 

4.1.2 Significant Changes/Modifications in Design since Original Construction 

Data provided to Dewberry for review indicated the Economizer Ash Pond 
was modified in 1990, 1992, and 2010.  Specific information was not 
provided on the first two modifications.  

In 2010 a large volume of economizer ash was dredged from the 
Economizer Ash Pond.  The dredging changed the flow pattern within the 
pond to provide greater retention time and increased the size of the 
equipment pad to facilitate future dredging, dewatering and ash handling 
and loading. 

Operational procedures for the Ash Seal Pond were changed in 2009.  
Prior to 2009, decant water from the Ash Seal Pond was discharged to the 
condenser discharge canal located adjacent to the south embankment of 
the pond.  The condenser discharge pond drains directly into the 
Mississippi River.  In 2009 the Ash Seal Pond spillway, identified on the 
NPDES Permit as Outfall 006, was closed and the outfall removed from 
the permit.  Ash Seal Pond water is collected in a pump seal well and is 
discharged to the Bottom Ash Pond using a portable pump. 

The other impoundments have not been significantly changed or modified 
since their original construction.  
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4.1.3 Significant Repairs/Rehabilitation since Original Construction 

Documentation provided to Dewberry for review included engineering 
data pertaining to repairs of dikes at the Ash Seal Pond and Ash Pond 1. 

In the summer of 2007 a geotechnical investigation was conducted along 
the south dike of the Ash Seal Pond in response to apparent embankment 
seepage identified by plant personnel.  The geotechnical investigation 
included soil test borings, soil strength tests conducted in the field, ground 
water level measurements and slope stability analyses (Appendix A – Doc 
5).  The investigation concluded that the calculated slope stability safety 
factor of 1.5 was adequate to “support the typical loads from normal site 
operations at the facility”.  The investigation also concluded that the 
shallow seeps were the result of sand seams in the clay fill used to 
construct the embankment. 

In response to recommendations included in the geotechnical report, a 
275-ft. long, approximately 8-ft. deep slurry cut-off wall was designed 
(Appendix A – Doc 11) and constructed (Appendix A – Doc 12) at the 
eastern end of the Ash Seal Pond south dike. 

In early 2010, the Ash Pond 1 dike underwent rehabilitation to correct the 
effects of wave erosion.  The rehabilitation included excavation of the 
damage areas; importing clay to regrade the levee crest and upstream 
slope; placing a geotextile membrane on the new subgrade, placing riprap 
along the upstream slope and crushed stone on the crest (Appendix A – 
Doc 13).  

Documentation provided suggests that a similar rehabilitation was planned 
for Ash Pond 2 (Appendix A – Doc 14) 

 

4.2 SUMMARY OF OPERATIONAL PROCEDURES 

4.2.1 Original Operational Procedures 

The Ash Seal Pond, commissioned in 1968, was the initial coal 
combustion waste management unit at the Burlington Generating Station.  
The Ash Seal Pond stored wet fly ash, wet bottom ash, process water from 
various plant sources and storm runoff from the south end of the plant.  
Decant water from the Ash Seal Pond discharged to the condenser 
discharge canal abutting the south dike.  The condenser discharge canal 
discharged directly into the Mississippi River until 2009. 
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Ash Ponds 1 and 2, commissioned in 1971, stored wet fly ash, wet bottom 
ash, wet economizer ash, process water from various plant sources, coal 
pile runoff and storm runoff from the north end of the plant.  Ash Pond 1 
was the primary settlement pond and Ash Pond 2 was used to provide 
additional settlement time prior to discharge to the Mississippi River. 

The Bottom Ash Pond, commissioned in 1980, to store fly ash, bottom 
ash, process water from various plant sources, and runoff from the 
hydrated ash (product name C-Stone) storage pile. 

The Economizer Ash Pond, commissioned in 1986, stored wet fly ash, wet 
bottom ash, wet economizer ash, process water from various plant sources, 
coal pile runoff and storm runoff from the north end of the plant. 

Decant waters from the Bottom Ash and Economizer Ash Ponds are 
routed to Ash Pond 1 and then to Ash Pond 2. 

In 2010 a large volume of economizer ash was dredged from the 
Economizer Ash Pond.  The dredging changed the flow pattern within the 
pond to provide greater retention time and increase the size of the 
equipment pad to facilitate future dredging, dewatering and ash handling 
and loading. 

Operational procedures for the Ash Seal Pond were changed in 2009.  
Prior to 2009, decant water from the Ash Seal Pond was discharged to the 
condenser discharge canal located adjacent to the south embankment of 
the pond.  

In 2009 the Ash Seal Pond spillway, identified on the NPDES Permit as 
Outfall 006, was closed and the outfall removed from the permit.  
Currently, Ash Seal Pond water is collected in a pump seal well and 
discharged to the Bottom Ash Pond using a portable pump. 

4.2.2 Significant Changes in Operational Procedures and Original Startup 

Documentation provided to Dewberry for review described the operational 
procedures of the Economizer Ash Pond in 1990 and 1992 (Appendix A – 
Doc 6).  Information provided during Dewberry’s site visit indicated that 
the Economizer Ash Pond began to be used primarily to store dry 
(dewatered) ash.  Wet ash was sluiced to a sump in the northeast corner of 
the Economizer Ash Pond.  Perimeter ditches conducted decant water 
along the interior perimeter to a spillway at the southwest corner of the 
impoundment for discharge to Ash Pond 1.  The majority of the 
Economizer Ash Pond footprint became used for storage of dry ash.  
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4.2.3 Current Operational Procedures 

No significant changes in operational procedures have been made to the 
Bottom Ash Pond, Ash Pond 1 or Ash Pond 2 since the commissioning of 
the ponds. 

As a result of engineering studies performed after the site visit, operating 
procedures have changed concerning the placement of dredged dry ash 
and location of heavy equipment relative to the north embankment of the 
Economizer Ash Pond.  Ash is now only stored temporarily along the 
north dike and heavy equipment is no longer stored on that dike. 

In 2009 the Ash Seal Pond spillway, identified on the NPDES Permit as 
Outfall 006, was closed and the outfall removed from the permit. 

4.2.4 Other Notable Events since Original Startup 

No additional information was provided to Dewberry concerning other 
notable events impacting operation of the Ash Seal Pond, Bottom Ash 
Pond, Economizer Ash Pond, Ash Pond 1 or Ash Pond 2. 
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5.0 FIELD OBSERVATIONS 
 

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS 

Dewberry personnel Mark Hoskins, P.E. and Joseph P. Klein, III, P.E. performed a 
site visit on Thursday October 7, 2010 in company with the participants. 

The site visit began at 8:00 AM.  The weather was sunny and warm.  Photographs 
were taken of conditions observed.  Please refer to photographs in Appendix B and 
the Dam Inspection Checklist forms in Appendix C. Selected photographs are 
included here for ease of visual reference.  All pictures in this section were taken by 
Dewberry personnel during the site visit. 

Based on the observations during the site visit no significant findings were noted.  
The site observations did not include the Ash Pond 2 dike which was inundated by 
flood water from the Mississippi River at the time of the site visit.  

5.2 ASH SEAL POND 

5.2.1 Crest 

The north boundary of the Ash Seal Pond is formed by the south end of 
the plant fill pad, making the crest part of the main plant site.  

The east boundary of the Ash Seal Pond is formed by an embankment 
having a crest that supports a wide grassy area, a gravel covered vehicle 
roadway and three lines of railroad tracks.  The crest had no signs of 
significant depressions, tension cracks or other indications of settlement or 
shear failure.  Photograph 5.2.1-1 shows the Ash Seal Pond east dike crest. 

The Ash Seal Pond south dike crest is paved with a gravel surface 
roadway.  The crest had no signs of significant depressions, tension cracks 
or other indications of settlement or shear failure.  Photograph 5.2.1-2 
shows the Ash Seal Pond south dike crest. 
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Figure 5.2.1-1: Ash Seal Pond East Dike Crest 

 
Figure 5.2.1-2: Ash Seal Pond South Dike Crest 
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The Ash Seal Pond west dike is also the west edge of the plant fill pad.  
The crest is covered with grass and gravel surface roadway for vehicle 
access.  The crest had no signs of significant depressions, tension cracks or 
other indications of settlement or shear failure.  Photograph 5.2.1-3 shows 
the Ash Seal Pond west dike crest. 

 
Figure 5.2.1-3: Ash Seal Pond West Dike Crest and Inside Slope 
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5.2.2 Upstream/Inside Slope 

The inside slopes of the Ash Seal Pond dikes are vegetated with various 
species of grass and weeds.  There were no observed scarps, sloughs, 
bulging, cracks, depressions or other indications of slope instability.  
Figure 5.2.2-1 shows typical vegetation conditions of the inside slopes of 
Ash Seal Pond embankments 

 
Figure 5.2.2-1: Ash Seal Pond Typical Inside Slope Vegetation Cover  
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5.2.3 Downstream/Outside Slope and Toe 

The Ash Pond north boundary is the south edge of the plant fill pad with 
no outside slope impacting the impoundment.  Similarly, the width of the 
east dike is such that the outside slope does not impact the 15 ft. high 
impoundment. 

The outside slope of the Ash Seal Pond south dike is vegetated with grass 
and weeds near the crest and small to medium trees beginning a short 
distance below the crest.  There were no observed scarps, sloughs, 
bulging, cracks, depressions or other indications of slope instability.  
Figure 5.2.3-1 shows the outside slope of the Ash Seal Pond south dike. 

 
Figure 5.2.3-1: Ash Seal Pond South Dike Outside Slope 
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The Ash Seal Pond south dike is bordered by the condenser discharge 
canal that empties directly into the Mississippi River.  At the time of 
Dewberry’s site visit flooding of the Mississippi River raised the water 
level in the canal to reach the toe of the outside slope of the dike.  Figure 
5.2.3-2 shows the canal against the slope of the embankment. 

 
Figure 5.2.3-2: Ash Seal Pond South Dike: Canal High Water against Toe of 
Outside Slope 

The area adjacent to the outside slope of the Ash Seal Pond west dike had 
been filled to become the C-Stone (local product name for hydrated fly 
ash) storage.  The C-Stone pile at the outside slope of the Ash Seal Pond 
west dike is shown in Figure 5.2.3-3. 
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Figure 5.2.3-3: C-Stone Storage Pile over Outside Slope Ash Seal Pond West 
Dike  

5.2.4 Abutments and Groin Areas 

The Ash Seal Pond is a diked impoundment formed by fill on four sides; 
therefore there are no abutments.  Neither erosion nor uncontrolled 
seepage was observed along the groins.  Groin slopes were protected with 
the same vegetative cover as the adjoining slopes.  Figure 5.2.4-1 shows 
typical conditions observed at inside groins. 

 
Figure 5.2.4-1: Ash Seal Pond inside Groin at Southeast Corner 
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5.3 BOTTOM ASH POND 

5.3.1 Crest 

The north boundary of the Bottom Ash Pond is the fill embankment 
constructed as part of the structural site preparation work.  The 
embankment was originally constructed as the traffic access road to the 
plant.  The crest is paved with rigid concrete pavement.  The crest had no 
signs of significant depressions, tension cracks or other indications of 
settlement or shear failure.  Photograph 5.3.1-1 shows the Bottom Ash 
north dike crest. 

 
Figure 5.3.1-1: Bottom Ash Pond North Dike Crest 

The Bottom Ash Pond east dike is also the west dike of the Ash Seal Pond.  
Dewberry’s observations of the crest of that dike are presented in Section 
5.2.1. 
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The crest of the Bottom Ash Pond south dike is heavily vegetated with 
weeds and swamp vegetation, much of which in over 6-ft. high making 
observations of surface conditions problematic.  Figure 5.3.1-2 shows the 
conditions observed over much of the crest of the Bottom Ash Pond south 
dike. 

 
Figure 5.3.1-2: Bottom Ash Pond South Dike Crest. 

Similar vegetative conditions were observed at the Bottom Ash Pond west 
dike, except at the northern end of the dike.  Figure 5.3.1-3 shows 
conditions at the northern end of the Bottom Ash Pond west dike.  There 
were no observed scarps, sloughs, bulging, cracks, depressions or other 
indications of slope instability where observations were possible. 

 
Figure 5.3.1-3: Bottom Ash Pond North End of West Dike 
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Additional data provided by Interstate Power and Light after submission 
of Dewberry’s draft report indicate the crest of the Bottom Ash Pond dikes 
has been mowed. 

5.3.2 Upstream/Inside Slope 

The upstream slope of the Bottom Ash Pond north dike is vegetated with 
grass, except near the normal pool elevation.  Near the normal pool 
elevation vegetation consisted of small trees and bushes.  Figure 5.3.2-1 
shows conditions along the upstream slope of the Bottom Ash Pond north 
dike. 

 
Figure 5.3.2-1: Bottom Ash Pond North Dike Upstream Slope 

The upstream slope of the Bottom Ash Pond east dike is the downstream 
slope of the Ash Seal Pond west dike.  Hydrated fly ash (product name C-
Stone) is stored along the downstream slope of the Bottom Ash Pond east 
dike.  Figure 5.2.2.-3 shows the area along the Bottom Ash Pond east dike 
upstream slope on the left side of the photograph. 
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The upstream slopes of the Bottom Ash Pond south and west dikes were 
generally vegetated with marsh grasses, bamboo and small trees.  
Photograph 5.3.2-2 shows conditions typical of the upstream slope of the 
west dike. 

 
Figure 5.3.2-2: Bottom Ash Pond Upstream Slopes South and West Dikes 

5.3.3 Downstream/Outside Slope and Toe 

The downstream slope of the Bottom Ash Pond north dike is the upstream 
slope of the Economizer Ash Pond south dike.  Fly ash stored in the 
Economizer Ash Pond is above the crest elevation of the Bottom Ash 
Pond north dike so that the downstream slope is not visible.  In Figure 
5.3.2-1 the embankment on the right side of the photograph is the 
downstream side of the Bottom Ash Pond north dike. 

The downstream slope of the Bottom Ash Pond east dike is the upstream 
slope of the Ash Seal Pond west dike which is vegetated with grass.  
Figure 5.2.3-3 shows the Bottom Ash Pond east dike downstream slope on 
the right side of the photograph. 
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The downstream slope of the Bottom Ash Pond south dike was vegetated 
with tall grass and weeds, and small bushes.  Figure 5.3.3-1 shows typical 
conditions of the downstream slope of the Bottom Ash south dike. 

 
Figure 5.3.3-1: Bottom Ash Pond Downstream Slope South Dike 

Flooding of the Mississippi River into the condenser discharge canal 
resulted in high water along the toe of the Bottom Ash Pond south dike 
downstream slope.  Figure 5.3.3-2 shows canal water along the slope toe. 

 
Figure 5.3.3-2: Bottom Ash Pond South Embankment: Discharge Canal Flooding 
back-up to Downstream Slope Toe 
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The downstream slope of the Bottom Ash Pond west slope is vegetated 
with tall plants and small trees.  Figure 5.3.3-3 shows conditions along the 
Bottom Ash Pond west dike downstream embankment.  No areas of 
seepage were observed along the toe of the downstream slope. 

 
Figure 5.3.3-3: Bottom Ash Pond West Dike Downstream Slope 

5.3.4 Abutments and Groin Areas 

The documentation provided to Dewberry indicates the Bottom Ash Pond 
was impounded by constructing the south and west dikes to abut the north 
and east dikes which were constructed as part of the original site. 

Neither erosion nor seepage was observed along the groins or abutments.  
Groin slopes are protected with the same vegetation cover as the adjoining 
slopes.  Figure 5.3.2-2 shows the upstream groin between the Bottom Ash 
Pond south and west dikes. 
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5.4 ECONOMIZER ASH POND 

5.4.1 Crest 

The crest of the Economizer Ash Pond had no signs of significant 
depressions, tension cracks or other indications of settlements or shear 
failure.  The crest is gravel covered to provide access for service vehicles.  
Figure 5.4.1-1 shows typical crest conditions.  Note that subsequent to this 
picture, IPL has agreed to minimize the stockpiling of ash and storage of 
heavy equipment on the north embankment. 

 
Figure 5.4.1-1: Overhead View of Economizer Ash Pond Crest with Dredging 
Equipment. 

5.4.2 Upstream/Inside Slope 

The upstream slope of the Economizer Ash Pond is vegetated with various 
species of grass and weeds.  Figure 5.4.1-1 above shows the upstream 
slope of the Economizer Ash Pond.  The upstream slope is shown in the 
center of the photograph with the dredging equipment. 
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5.4.3 Downstream/Outside Slope and Toe 

The downstream slope of the Economizer Ash Pond forms the southern 
boundary of Ash Pond 1.  Above the water line the slope is vegetated with 
grass, weeds and small trees. 

The toe of the Economizer Ash Pond dike downstream slope was below 
the Ash Pond 1 water level and was not observed. 

5.4.4 Abutments and Groin Areas 

The Economizer Ash Pond east abutment area was filled with dry fly ash.  
As the west abutment was the location of the gravity discharge to Ash 
Pond 1, standing water was present.  Figure 5.4.4-1 shows standing water 
at the western abutment of the Economizer Ash Pond dike. 

 
Figure 5.4.4-1: Economizer Ash Pond West Abutment and Pipe Spillway Invert 
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5.5 ASH POND 1 

5.5.1 Crest 

The crest Ash Pond 1 dike had no significant depressions, tension cracks 
or other indications of settlements or shear failure.  The crest of the Ash 
Pond 1 dike is gravel paved for service vehicle access.  Figure 5.5.1-1 
shows typical crest conditions. 

 
Figure 5.5.1-1: Ash Pond 1 Crest at Southwest End 

5.5.2 Upstream/Inside Slope 

The upstream slope of Ash Pond 1 dike was protected by crushed stone 
riprap.  There were no observed scarps, sloughs, bulging, cracks, 
depressions or other indications of slope instability.  Figure 5.5.2-1 shows 
a representative section of the upstream slope of the embankment. 

 
Figure 5.5.2-1: Ash Pond 1 Embankment Upstream Slope 
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5.5.3 Downstream/Outside Slope and Toe 

At the east and center portion of Ash Pond 1 the downstream slope is the 
southern boundary of Ash Pond 2.  Above the Ash Pond 2 water level the 
downstream slope of the embankment is vegetated with small weeds.  
Figure 5.5.3-1 shows the conditions of the eastern and central portion of 
Ash Pond 1 dike downstream slope.  Ash Pond 2 is on the right side of the 
photograph. 

 
Figure 5.5.3-1: Ash Pond 1 Dike Central Section Downstream Slope  

The western portion of the Ash Pond 1 dike is bordered by a railroad 
drainage ditch.  Figure 5.5.3-2 shows the conditions along the western 
portion of the dike downstream slope. 

 
Figure 5.5.3-2: Ash Pond 1 West Section Downstream Slope 
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The toe of the downstream slope along the entire length of the Ash Pond 1 
dike is submerged either by Ash Pond 2 or the railroad drainage ditch. 

5.5.4 Abutments and Groin Areas 

No erosion we observed at the abutments or groins.  No seepage was 
observed above the water elevation at the abutments.  Potential seepage 
below the water level could not be observed.  Figure 5.5.4-1 shows 
conditions at the western abutment. 

 
Figure 5.5.4-1: Ash Pond 1 West Abutment 
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5.6 ASH POND 2 

5.6.1 Crest 

The Ash Pond 2 dike was overtopped by flood waters from the Mississippi 
river.  Flood flow into a drainage way on the discharge side of Ash Pond 2 
was back-flowing over the 3-ft. high Ash Pond 2 dike at the time of the site 
visit.  Figure 5.6.1-1 shows the location of the ash pond dike.  The elevated 
pipeline is supported by foundation along the Ash Pond 2 dike crest. 
 

 
Figure 5.6.1-1: Ash Pond 2 Dike Crest Location beneath Pipe Support Columns. 

5.6.2 Upstream/Inside Slope 

Due to flood waters overtopping the Ash Pond 2 dike, observations of the 
upstream slope were not possible at the time of Dewberry’s site visit. 
 

5.6.3 Downstream/Outside Slope and Toe 

Due to flood waters overtopping the Ash Pond 2 dike, observations of the 
downstream slope and toe were not possible at the time of Dewberry’s site 
visit. 
 

5.6.4 Abutments and Groins 

Due to flood waters overtopping the Ash Pond 2 dike, observations of the 
abutments and groins slope were not possible at the time of Dewberry’s site 
visit. 
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5.7 OUTLET STRUCTURES 

5.7.1 Overflow Structures 

The Ash Seal Pond former overflow structure is located in the southwest 
corner of the impoundment at the intersection of the south and west dikes.  
The overflow structure was permanently closed and decommissioned in 
2009.  The outfall has been removed from the NPDES permit.  Figure 
5.7.1-1 shows the overflow structure. 

 
Figure 5.7.1-1: Ash Seal Pond Primary Spillway Structure. 
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Water in the Bottom Ash Pond is routed by interior ditches to the south 
and west, then north to the main plant access road embankment, which 
also serves as the north dike of the Bottom Ash Pond.  Water then flows 
from the Bottom Ash Pond through two 18-inch diameter corrugated metal 
pipes through the access road embankment.  Figure 5.7.1-2 shows the 
Bottom Ash spillway pipes. 

 
Figure 5.7.1-2: Bottom Ash Pond Primary Spillway Structure 
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Water in the Economizer Ash Pond is routed by interior ditches to the 
southwest corner of the impoundment.  Water flows through an inlet 
structure to two 18-inch diameter concrete pipes.  At the time of 
Dewberry’s site visit the Economizer Ash Pond water level had 
submerged the spillway inlet.  Figure 5.7.1-3 shows the Economizer Ash 
Pond spillway inlet location. 

 
Figure 5.7.1-3: Economizer Ash Pond Spillway Location 
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The Ash Pond 1 primary spillway is located in the northeast corner of the 
impoundment.  The spillway area is bordered by wire fencing serving as a 
trash rack.  A manually operated screw lift stop log is used to control 
discharge from Ash Pond 1.  Figure 5.7.1-4 shows the Ash Pond 1 
spillway inlet location. 

 
Figure 5.7.1-4: Ash Pond 1 Spillway Location 
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The Ash Pond 2 spillway is located in the northeastern portion of the 
impoundment.  As floodwater from the Mississippi River had overtopped 
the Ash Pond 2 dike, only the top of the spillway stop log was visible 
during Dewberry’s site inspection.  Figure 7.7.1-5 shows the top of the 
manually operated spillway stop log device. 

 
Figure 5.7.1-5: Ash Pond 2 Top of Spillway Stop Log Device 
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5.7.2 Outlet Conduit 

The original outlet structure of the Ash Seal Pond discharged into the 
condenser discharge canal.  The ash seal pond outlet has been permanently 
sealed and the outfall has been removed from the NPDES permit.  At the 
time of Dewberry’s site visit, the Mississippi River was flooding into the 
condenser discharge canal.  As a result Dewberry was unable to observe 
the Ash Seal Pond outlet. 

The Bottom Ash Pond discharges into an interior drainage ditch at the 
southwest corner of Ash Pond 1.  Figure 5.7.2-1 shows the Bottom Ash 
Pond spillway outlet discharge. 

 
Figure 5.7.2-1: Bottom Ash Pond Spillway Outlet Conduits 
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The Economizer Ash Pond spillway pipes also discharge into the interior 
drainage ditch at the southwest corner of Ash Pond 1.  Figure 5.7.2-2 
shows the Economizer Ash Pond spillway discharge pipes. 

 
Figure 5.7.2-2: Economizer Ash Pond Spillway Outlet Conduits 

The spillway outlet for Ash Pond 1 discharges into Ash Pond 2.  The 
outlet was submerged at the time of Dewberry’s site inspection and could 
not be observed. 

The Ash Pond 2 spillway outlet conduits carry flow through an 
embankment along the river and discharge into for Mississippi River.  The 
embankment is not part of the Ash Pond 2 structure.  High water in the 
Mississippi River prevented Dewberry’s observation of the Ash Pond 2 
spillway outlet. 

5.7.3 Emergency Spillway 

None of the Burlington Generating Station ash ponds have an emergency 
spillway. 

5.7.4 Low Level Outlet 

None of the Burlington Generating Station ash pond had a low level 
outlet. 



FINAL 

Burlington Generating Station  6-1 
Interstate Power and Light  Coal Combustion Waste Impoundment 
Burlington, Iowa  Dam Assessment Report 

6.0 HYDROLOGIC/HYDRAULIC SAFETY 
 

6.1 SUPPORTING TECHNICAL DOCUMENTATION 

6.1.1 Flood of Record 

No documentation has been provided concerning the flood of record. 

6.1.2 Inflow Design Flood 

Prior to submission of the draft report no documentation had been 
provided about the inflow design flood for Ash Seal Pond, Bottom Ash 
Pond, Economizer Pond, Ash Pond 1 or Ash Pond 2.  Subsequent to the 
site visit hydrologic studies were performed by the utility. Section 10.2.2 
presents information concerning the inflow design flood. 

6.1.3 Spillway Rating 

Prior to submission of the draft report, IPL had not provided 
documentation about Ash Seal Pond, Bottom Ash Pond, Economizer 
Pond, Ash Pond 1 or Ash Pond 2 spillway ratings.  Subsequent to the site 
visit hydrologic/hydraulic studies were performed by the utility. Section 
10.2.3 presents spillway rating information. 

6.1.4 Downstream Flood Analysis 

No downstream flood analysis data were provided to Dewberry for 
review. 

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

The technical documentation provided to Dewberry prior to submission of the draft 
report lacked critical hydrologic and hydraulic analyses data to assess the 
hydrologic/hydraulic safety of the Ash Seal Pond, Bottom Ash Pond, Economizer 
Pond, Ash Pond 1 or Ash Pond 2.  Subsequent to the submission of the Draft report, 
IPL provided EPA with supplemental hydrologic and hydraulic documentation for 
the Bottom Ash Pond and Ash Pond 1.  The supplemental hydrologic and hydraulic 
documentation is discussed in Section 10.2 of this report. 

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY 

Based on the supplemental technical documentation, the hydrologic and hydraulic 
safety of the Ash Seal Pond, Bottom Ash Pond, Economizer Pond, Ash Pond 1 or 
Ash Pond 2 is rated SATISFACTORY. 
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7.0 STRUCTURAL STABILITY 
 

IPL provided stability analysis information concerning the Ash Seal Pond prior to 
production of the draft report.  This section only presents a discussion of the 
structural stability of the ash seal pond. 

No stability analyses of the Bottom Ash Pond, Economizer Ash Pond, Ash Pond 1 
or Ash Pond 2 were provided to Dewberry for review prior to writing the draft 
site assessment report.  After reviewing the draft report, IPL directed that a series 
of engineering studies be conducted concerning structural stability of the dikes, 
soil composition, and liquefaction of soils underlying the ponds (see Appendix 
D).  The results of those studies were provided to USEPA during March-June 
2011 and are presented, along with a discussion of the engineering studies, in 
Section 10 of this report.   

 
7.1 SUPPORTING TECHNICAL DOCUMENTATION 

7.1.1 Stability Analyses and Load Cases Analyzed 

Documentation of slope stability analyses for the Ash Seal Pond south 
dike was provided to Dewberry for review.  The documentation was 
provided in the August 31, 2007 report Burlington Generating Station 

Berm/Seep Investigation, prepared by Hard Hat Services (See Appendix A 
– Doc 5). 

The stability analyses for the Ash Seal Pond included only one long-term 
loading condition.  The report concluded that the calculated safety factor 
of 1.5 “will be adequate to support typical loads from normal site 

operations at the facility…” 

7.1.2 Design Parameters and Dam Materials 

The Ash Seal Pond stability analyses were based on parameters developed 
during the geotechnical investigation (see Appendix A -  Doc 6).  The 
documentation indicated the stability analyses assumed three strata: soft 
clay, sand and firm clay.  The material properties used in the analyses are 
shown in Table 7.1.2 
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Table 7.1.2: Summary of Soil Properties Used in the Stability 
Analyses 

Soil 
Strata 

Total Unit 
Weight 
(pounds per 
cubic foot) 

Saturated Unit 
Weight 
(pounds per 
cubic foot) 

Cohesion 
(pounds 
per square 
foot) 

Friction 
Angle 
(degrees) 

Soft Clay 120 120 500 0 

Sand 130 130 0 30 

Firm Clay 125 125 1250 0 

 

No data pertaining to the Ash Seal Pond embankment original design 
parameters were provided to Dewberry for review. 

7.1.3 Uplift and/or Phreatic Surface Assumptions 

The Ash Seal Pond slope stability documentation provided to Dewberry 
did not specifically identify uplift forces acting on the base of the dike.  
However, the documentation indicates the analyses were conducted using 
STABL5M 2-D software which includes uplift pressures in the algorithms 
used to compute stability factors of safety. 

The phreatic surface used in the analyses used the pool elevation at the 
upstream slope and the level of the reported shallow seep at the 
downstream slope (Appendix A – Doc 5). 

7.1.4 Factors of Safety and Base Stresses 

The safety factor computed in the slope stability report (Appendix D – 
Doc 5) is listed in Table 7.1.4 
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Table 7.1.4 Slope Stability Factors of Safety Burlington Generating 
Station Ash Seal Pond 

Loading Condition Required Safety 
Factor (U.S. Army 
Corps of Engineers)1 

Ash Seal Pond 

Long-Term 
Stability 

1.5 1.5 

Rapid Drawdown 
Stability 

1.2 Not Calculated 

Seismic Stability 1.2 Not Calculated 

1 U.S. Army Corps of Engineers Engineering Manual 1110-2-1903 Slope 

Stability, 31 October 2003 

7.1.5 Liquefaction Potential 

No documentation of soil liquefaction analyses was provided to Dewberry 
for review. 

7.1.6 Critical Geological Conditions 

Documentation provided for the Ash Seal Pond included a geologic cross 
section of the south dike.  The cross section included three strata: soft 
clay, sand and firm clay (See Appendix A – Doc 5) 

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

The technical documentation provided to Dewberry lacked critical engineering 
analyses data required to assess the structural stability of all the ponds.  Technical 
documentation for the Ash Seal Pond was incomplete and no technical 
documentation was provided for the Bottom Ash Pond, Economizer Pond, Ash 
Pond 1 or Ash Pond 2 embankments.  In the Draft report, Dewberry recommended 
new geotechnical engineering analyses be conducted to verify that the existing 
slope stability safety factors meet or exceed acceptable standards. 

Subsequent to the submission of the Draft report, IPL provided EPA with 
supplemental structural stability documentation for the Bottom Ash Pond (referred 
to as the Main Ash Pond in the supplemental documentation), Ash Seal Pond, 
Economizer Ash Pond, and Ash Pond 1.  The supplemental structural stability 
documentation is discussed in Section 10.3 of this report. 
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7.3 ASSESSMENT OF STRUCTURAL STABILITY 

The structural stability of the Ash Seal Pond was rated as fair in the draft report, 
based on the data provided that showed this four acre pond meets minimum 
Factors of Safety under static conditions.  Further studies (see Section 10.3) 
showed improved Factors of Safety so the rating is changed to Satisfactory.  
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION 
 

8.1 OPERATING PROCEDURES 

Ash Seal Pond - Materials stored in the Ash Seal Pond may include fly ash, bottom 
ash, and economizer ash from past sluicing activities.  Due to the 2009 re-routing of 
the ash seal water, the Ash Seal Pond only receives storm water runoff from the 
plant site and the hydrated fly ash (Product name C-Stone) storage.  No new coal 
combustions wastes are added to the Ash Seal Pond.  A low dike around the 
spillway riser was constructed to prevent water from being discharged thought the 
closed outfall.  Figure 8.1-1 shows the interior dike and sealed spillway inlet. 

 
Figure 8.1-1: Ash Seal Pond Interior Low Dike and Spillway Riser 

Bottom Ash Pond [Main Ash Pond] - Materials stored in the Bottom Ash Pond may 
include fly ash, bottom ash, and economizer ash from past sluicing activities.  
Wastewaters sent to the pond for further treatment include bottom ash sluice water; 
non-chemical air heater and boiler wash waters; ash seal water; and storm water 
from plant runoff and the storage pile associated with the hydrated ash (Project 
name C-Stone).  Due to the 2009 re-routing of ash seal water, ash seal waters are 
processed through the Bottom Ash Pond.  Water collected in the Bottom Ash Pond 
is routed through interior drainage ditches to the northwest corner of the 
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impoundment where is flows through a spillway consisting of two 18-inch diameter 
corrugated metal pipes beneath the plant main access road embankment into Ash 
Pond 1.  Figure 8.1-2 shows the spillway inlet. 

 
Figure 8.1-2: Bottom Ash Pond Primary Spillway Inlet 

Economizer Ash Pond - Materials stored in the Economizer Ash Pond may include 
fly ash, bottom ash, and economizer ash from previous sluicing activities.  
Wastewaters sent to the Economizer Ash Pond for further treatment include 
economizer and sluice waters; boiler blowdown; non-chemical air heater basket 
wash water; oil water separator discharge resulting in the treatment of plant floor 
drains; plant storm water runoff; and wastewaters associated with the treatment of 
Mississippi River water for steam grade water makeup.  In addition, the 
Economizer Ash Pond receives coal pile runoff and Solids Contact Unit sludge 
created during the first phase of treatment of the Mississippi River water in steam 
grade water production (see Appendix A – Doc 6).  Water collected in the 
Economizer Ash Pond is routed to the south and west with interior perimeter 
ditches to the southwest corner of the impoundment.  The water flows through two 
18-inch diameter concrete pipes beneath the Economizer Ash Pond dike 
discharging into an Ash Pond 1 interior drainage ditch.  Figure 8.1-3 shows the 
Economizer Ash Pond spillway inlet. 
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Figure 8-1-3: Economizer Ash Pond Spillway Inlet 

Ash Pond 1 [Upper Ash Pond] - Materials stored in Ash Pond 1 may include fly 
ash, bottom ash, and economizer ash from past sluicing activities.  Wastewaters sent 
to Ash Pond 1 for further treatment include effluent from the Bottom Ash Pond, 
Economizer Ash Pond, and Coal Pile Runoff Pond (see Appendix A – Doc 6).  Ash 
Pond 1 decant water flows to the primary spillway located in the northeast corner of 
the impoundment.  Figure 8.1-4 shows the location of the low interior dike and the 
primary spillway entrance. 
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Figure 8.1-4: Ash Pond 1 Primary Spillway Riser 

Ash Pond 2 [Lower Ash Pond] - Materials stored in Ash Pond 2 may include fly 
ash, bottom ash, and economizer ash from past sluicing activities.  Wastewaters sent 
to Ash Pond 2 for further treatment include effluent from the Bottom Ash Pond, 
Economizer Ash Pond, and Coal Pile Runoff Pond (See Appendix A – Doc 6).  Ash 
Pond 2 decant water flows to the primary spillway located in the northeast corner of 
the impoundment.  The spillway structure was inundated at the time of Dewberry’s 
site visit preventing observation. 

 

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES 

Documentation of an operations and maintenance plan was not provided to 
Dewberry for review. 

Based on observations made during the site visit, the crests of the Ash Seal Pond, 
Economizer Ash Pond and Ash Pond 1 were generally clear of vegetation except for 
occasional short grass along the edge of the crests.  The crest of the south and west 
dikes of the Bottom Ash Pond were heavily vegetated with tall weeds and bamboo 
over 6-feet tall.  At the time of Dewberry’s site visit, the crest of the Ash Pond 2 
dike was inundated by flood water from the Mississippi River and could not be 
observed. 
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The downstream slopes of the Ash Seal Pond and Bottom Ash Pond were vegetated 
with tall weeds and small to medium trees.  The downstream slope of the 
Economizer Ash Pond was vegetated with various species of tall grass and weeds.  
The downstream slope of Ash Pond 1 was course crushed stone with occasional 
weeds.  At the time of Dewberry’s site visit the Ash Pond 2 dike downstream slope  
was inundated by flood water from the Mississippi River and could not be 
observed. 

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 

Although the current maintenance program appears to be adequate for the 
Economizer Ash Pond and Ash Pond 1, several recommendations are 
provided to improve maintenance and ensure a trouble free operation: 

 Develop a written operations and maintenance plan 

 Clear tall vegetation from the crest of the Bottom Ash dikes 

o Information provided by IPL subsequent to submittal of the 
Dewberry Draft report indicates tall vegetation along the 
crest of the Bottom Ash Pond has been removed. 

 Remove trees from the downstream slopes of the Ash Seal Pond 
and Bottom Ash Pond dikes pending regulatory approval from the 
Army Corps of Engineers and the Iowa Department of Natural 
Resources. 

. 
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9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM 
 

9.1 SURVEILLANCE PROCEDURES 

Surveillance procedures are specified in the Alliant Energy “Genco Standard Guide 
for Pond Inspections, Procedure No. GENCO-0-OP-402-01” dated April 30, 2009 
(See Appendix A – Doc 15).  The program requirements include: 

 Inspections by knowledgeable plant personnel at intervals determined based 
on physical construction and arrangement, and local operating conditions, 
including spring snow melt and flooding.  Inspections must be conducted at 
least annually. 

 Additional corporate environmental staff pond inspection conducted a 
minimum of once a year.  The latest annual pond inspection was performed 
in July 2010. 

9.2 INSTRUMENTATION MONITORING 

None of the Burlington Generating Station’s five coal waste management 
impoundment embankments have an instrumentation monitoring system. 

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM 

9.3.1 Adequacy of Inspection Program 

Based on the data reviewed by Dewberry, including observations during 
the site visit, the inspection program is adequate. 

9.3.2 Adequacy of Instrumentation Monitoring Program 

 None of the Burlington Generating Station’s five coal waste management 
impoundment embankments have an instrumentation monitoring system 

Based on the size of the embankments, the current inspection program, 
and the observations made during the site visit, an embankment 
monitoring program is not needed at this time. 
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10.0 SUPPLEMENTAL HYDROLOGIC AND STABILITY DOCUMENTATION 
 

10.1 SUPPLEMENTAL TECHNICAL DOCUMENTATION 

Dewberry provided a draft of this report dated November 5, 2010 for review by 
USEPA.  In the report, based on the lack of available hydrologic/hydraulic and 
stability analyses, Dewberry recommended conducting new analyses based on 
current design criteria.  The EPA sent the draft report to the utility and State of 
Iowa for review.  After reviewing the report, Interstate Power and Light (IPL) 
provided additional technical documentation entitled Ash Pond Slope Stability and 

Hydraulic Analysis, Burlington Generating Station, Burlington, IA, February 3, 
2011, prepared by Aether DBS (See Appendix D - Doc 22). 

The findings in the February 2011 Aether DBS report showed that the Economizer 
Ash Pond and Main Ash pond did not meet minimum Factors of Safety (see 
Section 10.3.1 below and Appendix D - Doc 23). As a result, the USEPA required 
immediate actions be taken by IPL to address the safety of the Burlington 
Generating Station ash ponds.  A series of memoranda and studies were developed 
as a result of the report, including:  

 Significant Structural Stability Concerns at the Burlington Generating 
Station, correspondence dated March 18, 2011 from USEPA to Alliant 
Energy Corporate Services (See Appendix D – Doc 24) 

 Response to USEPA Concerns, Burlington Generating Station, 

correspondence dated March 23, 2011 from IPL to EPA (See Appendix D – 
Doc 25) 

 Response to Additional Activities Request, United States Environmental 
Protection Agency March 29, 2011 Response, correspondence dated April 
4, 2011 from Aether DBS to IPL (See Appendix D – Doc 26). 

 Burlington Generating Station Response to USEPA Letter dated 3-29-2011, 
Memorandum dated April 5, 2011 from Burlington Generating Station 
Plant Manager to Alliant Energy Managing Attorney (See Appendix D – 
Doc 27) 

 Ash Pond Slope Stability and Seismic Analysis – Supplement BGS (dated  
June 1, 2011) correspondence from Aether DBS to IPL (See Appendix D – 
Doc 28). 
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10.2 HYDROLOGIC AND HYDRAULIC SAFETY 

10.2.1 Flood of Record 

No information was provided about the flood of record in the additional 
documentation.  However, flooding is commonplace at the site, as 
observed during the site visit.  Design flood information was provided. 

10.2.2 Inflow Design Flood 

Documentation provided to Dewberry (See Appendix D - Doc 22) 
indicated the design storm was the 100-year (1-percent probability of 
occurrence in any given year), 24-hour event with an intensity of 6.8 
inches.  The documentation concluded that the Main Ash Pond can store 
net inflow from the design storm with a freeboard of 0.8 feet, and the 
Upper Ash Pond can store the design storm net inflow with a freeboard of 
0.75 feet. 

10.2.3 Spillway Rating 

Documentation provided to Dewberry for review indicated the Main Ash 
Pond spillway capacity was 18 cubic feet per second (CFS), and the Upper 
Ash Pond spillway capacity was 7 CFS. 

10.2.4 Summary Analysis 

A freeboard of 0.8 feet or less is below the desired 1.0 ft freeboard, but 
should be sufficient.  Spillway capacities are adequate for the two ponds. 

10.3 IMPOUNDMENT STRUCTURAL STABILITY  

10.3.1 Stability Analyses and Load Cases Analyzed, February 3, 2011 Report 

Aether DBS, at the direction of IPL, conducted slope stability analyses for 
the CCR impoundment embankments.  Results of the analyses were 
provided in the report cited above, dated February 3, 2011 (See Appendix 
D- Doc 22).  The analyses were conducted following the guidelines of the 
U.S. Army Corps of Engineers slope stability manuals and computer 
modeling software. 

The stability analyses assumed soil strata data from original design 
documents and included results for two loading conditions: 
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 Long-term, steady conditions at normal pool elevations 

 Seismic loading at normal pool elevations. 

The results of the February 3 report showed Factors of Safety less than 
required minimum values, that the site was susceptible to liquefaction, and 
there was potential for imminent and substantial endangerment.  The 
results of the February 3 report and subsequent recommendations for 
further study and immediate action by the USEPA are summarized in 
Appendix D, Document 28. 

10.3.2 Stability Analyses and Load Cases Analyzed, June 1, 2011 Report 

The June 1 report provided new soil composition and strength data based on cone 
penetrometer and geoprobe sampling. See Tables 10.3.1(a) and (b) below.  

Table 10.3.1(a)  Economizer Ash Pond Stability Analysis Soil 
Properties, June 1, 2011 Report 

Soil Type Depth 
Range (ft) 

Cohesion 
(psf) 

Friction Angle 
(Ø) (Degrees) 

Eastern Cross Section 

CCR Cohesionless 0 – 20 0 34 

CCR Cohesionless 20 – 33 0 32 

CCR Cohesive 20 -33 1,000 0 

Native Clay 33 – 41 600 0 

Native Sense Sand > 41 0 30 

Western  Cross-Section 

Embankment Clay 0 - 15 1,200 0 

CCR 15 – 25 0 32 

Native Clay 25 – 35 700 0 

Native Sense Sand >40 0 30 
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Table 10.3.1 (b) Ash Seal, Main Ash and Upper Ash Ponds 
Stability Analyses Soil Properties 

CCR Pond Soil Strata Cohesion 
(psf) 

Friction Angle 
(Ø) (Degrees) 

Ash Seal Pond 

Embankment 700  

Sand  37 

Clay 900  

Main Ash 
Pond 

Embankment 700  

Clay 1,200  

Upper Ash 
Pond 

Embankment 1,950  

Clay 900  

Sand  35 

 

Using the updated soils information, new structural stability analyses were 
performed. See Table 10.3.2.The results indicate that the slope stability Factors of 
Safety for all four ponds meet or exceed the minimum requirements. 
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Table 10.3.2  Results of Slope Stability Analyses 

Loading 
Condition CCR Pond 

Slope Stability Safety Factor 

Minimum Feb. 3, 2011 
Analyses 

June 1, 2011 
Analyses 

Long Term - 
Static 

Ash Seal Pond 

1.5 

1.6 2.2 

Main Ash Pond 2.1 4.3 

Economizer Ash Pond 1.1 1.5 

Upper Ash Pond 2.1 3.4 

Long Term - 
Earthquake 

Ash Seal Pond 

>1.0 

1.2 1.8 

Main Ash Pond 1.0 2.6 

Economizer Ash Pond 0.7 1.5 

Upper Ash Pond 1.5 2.6 

 

10.1 10.4 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

The technical documentation provided to USEPA for the Burlington Generating Station 
is adequate to perform the critical engineering analyses required to assess the structural 
stability of all the ponds. 

10.1 10.5 ASSESSMENT OF STRUCTURAL STABILITY 

Based upon the data provided by IPL (see Appendix D) and summarized in this section, 
the structural stability of the four ash ponds at the Burlington Generating Station is rated 
as Satisfactory.  
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Burlington Generating Station 1  Interstate Power & Light Co, 
Burlington, Iowa  Berm Investigation 

940 E. Diehl Road Suite 150, Naperville, IL 60563
Phone  (630) 637-9470  Fax (630) 637-9471

www.hardhatinc.com

August 31, 2007 
 
Robin R. Nelson 
Environmental & Safety Specialist 
Alliant Energy/Interstate Power & Light Co. 
4282 Sullivan Slough Road 
Burlington, IA 52601-9015 
 
Re: Burlington Generating Station Berm/Seep Investigation  

Interstate Power & Light Co. 
 

Introduction 
Interstate Power & Light Co. (IP&L) retained Hard Hat Services (HHS) to investigate the 
stability of the berm that isolates the settling pond from the drainage channel, which 
discharges directly in the Mississippi River, and to determine the origin of the seep that was 
observed by IP&L in the southeast corner of the settling pond (Figure 1). 

Investigation Activities 
The investigative activities were conducted on Tuesday, August 7, 2007 and included 
advancing nine soil borings at the Burlington Generating Station (BGS) to depths between 6 
and 15 feet.  The borings were completed on the berm that separates the BGS’s settling pond 
from the discharge channel to the Mississippi River.  A photographic log has been included 
in Exhibit A.   

A licensed geologist logged the borings in the field.  Water bearing zones and the presence of 
groundwater were also recorded.  In most borings 1-inch diameter schedule 40 PVC 
piezometers with 5-foot screens were installed.  Water levels from the piezometers were 
measured and the borings and piezometers were surveyed for relative elevations (Exhibit B).  
The south end of west rail was used as the benchmark elevation.  Soil boring logs are 
provided in Exhibit C. 

Soil lithology starting at ground surface generally consists of 2 to 3 feet of brown, fine to 
coarse grained ash.  Underlying the ash, to an approximate depth of 10 feet below ground 
surface, is a dark grayish-brown, low to high plasticity clay.  At most soil boring locations 
the clay contained several thin (approximately 1/16th inch thick) sand seams, which appeared 
wet.  In soil borings SB-1, SB-5, SB-6, and SB-8 a black, medium to coarse grained, wet 
sand was encountered at 10 feet below ground surface.  Based on borings SB-1 and SB-5, the 
sand is between 3.5 and 4 feet thick.  Also based on borings SB-1 and SB-5, the sand is 
underlain by a black, high plasticity, highly organic clay. 

Depth to water in the piezometers was surveyed on Tuesday, August 7 and again on Tuesday, 
August 14, 2007.  Water was not present in all piezometers on August 7, but after allowing 
them to equilibrate for seven days, water was found to be present in all piezometers.  
Groundwater elevations in the piezometers varied between 2.5 to 8 feet BGS (Exhibit D).  

The collected geotechnical and groundwater information was used to determine slope 
stability of the berm.  The slope stability calculations have been completed based on a 
conservative approach using the STABL5M 2-D limit equilibrium slope stability program 
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from Purdue University (1996).  A conservative dike/soil profile using conservative soil 
strengths were entered into the slope stability program.  The program showed an acceptable 
slope stability Factor of Safety of approximately 1.5 (The factor of safety is equal to the soil 
shear strength/soil shear stress along the most critical potential shear surface).  The ten most 
critical surfaces analyzed are shown in Exhibit E along with the soil strengths and dike/sub-
surface geometry.  The analysis conservatively assumed; 

• Dike side slope of 2:1 with a 3:1 side slope into the ash pond, 
• Top of dike is approximately 21 feet wide, 
• Ash pond water level near the top at elevation 101' with relatively high pore pressure 

through out the dike as shown by the "W1" water table/piezometric surface, 
• Cohesionless materials are assumed to only have a relatively low 30-degree angle of 

internal fiction (which is appropriate for loose fine sand whereas much is medium to 
coarse grained), and 

• Cohesive materials have been assigned the lowest non-zero shear strength results 
found based on field pocket penetrometer testing in all nine borings.  For the clay 
above the "deep" sand layer, 500 PSF shear strength/cohesion was assumed whereas 
1,250 PSF cohesion was specified below the deep sand layer. 

Conclusions 
Berm Slope Stability – Based on the slope stability calculations, the berm will be adequate to 
support the typical loads from normal site operations at the facility, although the area of the 
seeps should be regraded to avoid further erosion after the shallow seeps are stopped.  If the 
shallow seeps not stopped, the leakage over time may cause increased erosion and could have 
detrimental impacts to the stability of the berm.  

Shallow Seeps – While on site, the berm bank along the water discharge channel was 
inspected and several shallow seeps were observed.  The shallow seep, observed by IP&L 
near the southeast corner of the settling pond berm, appears to be fed from the settling pond 
through sand seams that exist within the clay berm.  The sand seams exit the south side of the 
berm at the exact elevation where the shallow seep is first observed.  This information is 
conclusive that the seeps originate from the settling pond.  As a result, the Iowa Department 
of Natural Resources would most likely consider this a non-permitted discharge from the 
pond and would require that IP&L conduct repair work to prevent the seeps from occurring. 

Deep Seeps – Because the Mississippi River elevation was sufficiently low, a deeper seep 
was observed along the southern base of the berm slope that extended for about 250 feet.  At 
that elevation, the 3.5 to 4 foot sand seam was exposed at the ground surface.  This sand 
seam produced groundwater seeping onto the toe of slope.  It is unclear if the liquids from the 
lower sand seam were from natural groundwater discharge or influenced by the settling pond.  
Because the depth and construction of the settling pond is unknown, HHS cannot determine 
if the settling pond is hydraulically connected through the sand seam unless further testing is 
completed or additional information is provided by IP&L.  

Suggested Approach 

After carefully assessing the site geology and hydrogeology, HHS recommends the 
following: 

Burlington Generating Station 2  Interstate Power & Light Co, 
Burlington, Iowa  Berm Investigation 
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Shallow Seeps – IP&L should prevent the water from discharging through the shallow sand seams.  
By stopping water from traveling through the shallow sand seams, the seeps observed on the 
southern slope of the berm would be eliminated. 

Deep Seeps – The groundwater discharging through the deep sand seam should be left unchanged.  
HHS recommends leaving the deep sand seam because if it were isolated, significant hydraulic 
pressure may build up and could potentially create a larger problem at a different location along 
the berm. 

Suggested Solution 
Our suggested method for preventing the flow of water through the shallow sand seams would be 
to construct a shallow slurry wall comprised of native soil and a combination of fly ash and/or 
bentonite powder to create a low permeability barrier along the majority of the length of the 
settling pond.  Slurry walls must be carefully designed and constructed to ensure that a constant 
mixture of materials is used to create a barrier that will prevent the groundwater flow, which will 
in turn eliminate the shallow seeps along the southern berm. 

Please feel free to call me if you have any questions with this investigation report. 

 
Sincerely, 
HARD HAT SERVICES 

 
 
 

Mark W. Loerop, P.E. 
Project Manager 
 
 
Cc:  John McDonough – Via Email 
 Bill Skalitzky – Via Email 
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Exhibit A – Photographic Log 
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Photo 1)  Southeast – Facility Discharge Channel Toward the Mississippi River 

 
 

 
Photo 2)  South – Seep Location in from Berm 
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Photo 3)  East - Facility Discharge Channel Toward the Mississippi River 

 
 

 
Photo 4)  West – Facility Discharge Channel; Continuous Wet Ground after Dry Weather 
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Photo 5)  Soil Core from Geoprobe 
 
 

 
Photo 6)  Soil Core from Geoprobe 
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Exhibit B – Elevation Survey 
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Exhibit C – Soil Boring Logs 
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Exhibit D – Water Levels 
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Exhibit E – Slope Stability Calculations 
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GENCO STANDARD GUIDE FOR POND INSPECTIONS 
1. INTRODUCTION  

Alliant Energy owns numerous generating stations and other facilities that utilize engineered 
process water systems (ash ponds) to handle coal combustion byproducts (e.g., bottom ash, 
economizer ash, and fly ash) coal pile and landfill storm water runoff, and cooling ponds.  In 
nearly every case, state mandated monitoring and water quality testing requirements are 
associated with the discharges of these ponds and a compromise of the structural integrity of 
these ponds could lead to an uncontrolled or unmonitored discharge to the environment.   
 

2. OBJECTIVE 
 

The purpose of this Guide is to formalize guidance regarding routine Pond inspections including 
frequency of inspections, management review requirements, and guidance on issue resolution.  
This procedure will be utilized by all GENCO power plants to establish a comprehensive and 
corporate-wide compliance and inspection program for ash ponds, storm water runoff ponds 
including coal piles and landfill ponds, and cooling ponds (if applicable).  Failure to routinely 
inspect and document the integrity of ponds can result in unidentified structural or operational 
problems that if unresolved can lead to noncompliance with environmental requirements.  Encl 
(1) provides a general overview of the inspection process as well as detailed instructions and a 
checklist for performing and documenting the inspections.      
 

 
3. DISCUSSION  

Each generating station or facility with a pond system, that may pose a risk to the environment 
and the company, generally has a system that is unique to their site.  This guide along with Encl 
(1) is meant to provide general guidance to each plant manager or site director to perform 
routine inspections of their pond systems to allow prompt identification of problems or potential 
problems.  Although no formal state guidelines exist in Iowa, Minnesota, or Wisconsin regarding 
pond inspections, each plant manager or site director is responsible to ensure that these pond 
systems operate properly with discharges that are within permit limits and with no breeches in 
structural integrity.   
 
The GENCO inspection guidelines are a tool for plant or site management to help standardize 
routine pond inspections.  Deficiencies that are identified during the process should be properly 
vetted through the environmental and engineering groups to determine what corrective actions 
are required and what state permitting or approvals are necessary to conduct corrective 
actions.    
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4. GENCO POND INSPECTION GUIDELINES  
4.1 Pond Inspection Periodicities  

1. Due to the uniqueness of each plant or site’s pond systems, plant managers, site 
directors, environmental specialists, and engineering representatives must jointly 
determine inspection periodicities.  Routine inspection periodicities should be determined 
based upon physical construction and arrangement and should also take historical 
environmental factors into account (e.g. spring melt and flooding).   However, ponds 
should be inspected at a minimum of once per year in accordance with Enclosure (1).  
Additionally, corporate environmental will participate in site pond inspections a minimum 
of once a year.   

2. To facilitate planning and execution of these inspections each plant should set up a task 
in Enviance or Maximo to ensure that the inspections are performed and documented at 
the desired periodicity.   

4.2 Pond Inspection Procedure  

1. Inspections- knowledgeable plant personnel (corporate environmental if applicable) will 
use Enclosure (1) as a standard checklist to perform the required pond inspections.  
Inspectors should review previous inspection reports to review past issues and corrective 
actions prior to each pond inspection.  Inspectors will complete Encl (1) for each pond 
inspected and note any concerns on page two Encl (1).  Inspectors shall take pictures of 
any discrepant conditions and attach them to the report to allow corporate environmental 
and engineering resources to better understand the exact nature of the concern.   

 
2. Review Requirements- the Plant Manager and Environmental and Safety Specialist will 

review the report with the inspector(s) and sign off on the inspection form.    
 
3. Issue Resolution- plant management will determine how to correct any deficiencies 

noted during the inspection process.  Outside assistance may be required in some 
cases.       

 
a. Prior to commencing the work, Corporate Environmental shall be contacted to 

review solutions; and to determine if any type of permitting or approval is required 
from the State, Federal, or County Agencies. 

 
b. Engineering shall be contacted to resolve any structural concerns of a dike or levee 

(e.g. tree removal or erosion).     
 
 

4.3 Record Retention- plants shall maintain a copy of each pond’s Encl (1) inspection results for 
a period of five years.  This requirement may be met by attaching an electronic copy of the Encl 
(1) pond Inspection results for each pond to the Enviance task or Maximo PM that tracks the 
inspections.   
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5.0 Revision / Review Record  

Any amendments or revisions to this procedure must be approved by  
GENCO Regional Directors 
 

Revision / Review Record  
Revision  Reason for Revision  Date  Author  Approved By 
Original Initial Issue of new GENCO Procedure 4/30/09 Buddy Hasten  Paul Treangen

Terry Kouba 
Linda Poe 

     

     

     

     

     

     

 
** End of Procedure **  

 

5 

CONFIDENTIAL BUSINESS INFORMATION



APPENDIX B: SITE PHOTOGRAPHS 

 

 Photograph 1: Rooftop View of East Side of Ash Seal Pond 

 

 

Photograph 2: Rooftop View of West Side of Ash Seal Pond 



 

Photograph 3: Rooftop View of South Side of Bottom Ash Pond with Eco-Stone 

Storage Pile 

 

 

Photograph 4: Rooftop View of North Side of Bottom Ash Pond 

 



 

Photograph 5: Rooftop View of Economizer Ash Pond. Economizer Ash Pond in 

Foreground. Ash Pond 1 in Background 

 

Photograph 6: Rooftop View of Ash Pond 1 Ash Pond 1 Upstream Dike Abutment 

Located at Construction Equipment. Ash Pond 1 Downstream Dike Located Above 

Downstream Dike.  



 

Photograph 7: Rooftop View of Ash Pond 2. Downstream Dike Located beneath Pipe 

Crossing in Upper Right. Dike Inundated by Flood Water from Mississippi River 
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Site Name: 
Burlington Generating 

Station 
Date: 7 October 2010 

Unit Name: 
Ash Seal & Storm 

Water Pond Operator's Name: Interstate Power and Light 

Unit I.D.:  Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Mark Hoskins, P.E. and Joseph P. Klein, III, P.E. 

 

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?  Annual  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    531.1  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?  N/A  20. Decant Pipes:    

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

5. Lowest dam crest elevation (operator records)?  533.7        Is water exiting outlet, but not entering inlet?  See Note  

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

N/A        Is water exiting outlet flowing clear?  See Note  

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?  N/A  

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?  N/A  

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?  See Note  

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? See Note        Around the outside of the decant pipe?   X 

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

See Note  

16. Are outlets of decant or underdrains blocked?  See Note  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 

14, 15 
and 16 

Primary spillway riser pipe is located inside a low gravel berm. Current impoundment  pool elevation is below the 
crest of the berm such that water is not entering the spillway riser. 

20 
In addition to water not entering the primary spillway riser, the riser discharge pipe was below the flood water 
elevation of the canal adjacent to the toe of the west dike. 

21 and 
22 

A combination of flooding and thick vegetation along the west dike made observation of the slopes and toe 
ineffective. 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit 6-26-00-1-00 INSPECTOR Mark Hoskins, P.E. & J.P. Klein, III, P.E. 

Date 7 October 2010 

Impoundment Name Ash Seal & Storm Water Pond 

Impoundment Company Interstate Power and Light Co. 

EPA Region 7 

State Agency 

(Field Office) Address 

Iowa Department of Natural Resources, Environmental Services Division 

502 E. 9
th

 St., Des Moines, IA 50319 

Name of Impoundment  

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

 

New         Update     

  Yes No 

Is impoundment currently under construction?   

Is water or ccw currently being pumped into the impoundment?   

IMPOUNDMENT FUNCTION:  

Nearest Downstream Town Name: Chillicothe, IA 

Distance from the impoundment: 1.6 miles 

Location: 

Latitude  41 Degrees 5 Minutes 47 Seconds N 

Longitude  92 Degrees 33 Minutes 14 Seconds W 

State  County  

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency? Iowa Department of Natural Resources 
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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. 

 

 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: 

Based on the 15 ft. height of the dam and the adjacent discharge canal to the Mississippi River, 
failure or misoperation of the dike is not expected to result in loss of human life. The economic 
impact is expected to include wooded and/or Company owned property and possible  ash 
recovery from the Mississippi River. 
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CONFIGURATION: 

 
 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

 

Embankment Height (ft) 15 Embankment Material Documentation not provided 

Pool Area (ac)  4.54 Liner Documentation not provided 

Current Freeboard (ft) 2.6 Liner Permeability N/A 
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TYPE OF OUTLET (Mark all that apply) 

 Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

 Outlet 

N/A inside diameter  

(SDR 17 – smooth lined – 19.5” OD) 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the 

outlet?  
  

 No Outlet  

 
Other Type of Outlet  

      (specify): 

 

 

The Impoundment was Designed By Black & Veatch  
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 Yes No  

Has there ever been a failure at this site?     

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 

at this site?  
   

If So When?  2007 

If So Please Describe : Seepage was reportedly observed at two depths near in the 

embankment at the southeast corner of the impoundment. A geotechnical 

investigation was conducted by Hard Hat Services that recommended construction of 

a slurry cut-off wall. An approximately 280 ft. long slurry wall was installed along the 

south dike beginning at the near the southeastern corner of the impoundment. 
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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?  

 

  

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.   

 Construction drawings indicate embankment constructed over natural ground. Original configuration has not 

been altered.  Construction specifications indicate foundation preparation was required. 

 

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

the foundation preparation?  

Documentation not provided during site visit. Owner is conducting additional search for design 

documentation. 

 

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

or patchwork on the dikes?  

Neither observations during the site visit nor photographic documentation indicated prior releases, failures 

or patchwork on the dikes. 
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Site Name: 
Burlington Generating 

Station 
Date: 7 October 2010 

Unit Name: 
Main Ash Pond (aka 
Bottom Ash Pond) Operator's Name: Interstate Power and Light 

Unit I.D.:  Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Mark Hoskins, P.E. and Joseph P. Klein, III, P.E. 

 

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?  Annual  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    530.3  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?  530  20. Decant Pipes:    

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

5. Lowest dam crest elevation (operator records)?  533.8        Is water exiting outlet, but not entering inlet?   X 

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

N/A        Is water exiting outlet flowing clear?   See Note 

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)?  

N/A       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?  See Note       At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?  See Note       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?  See Note  
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 

8 Documentation of foundation preparation available at the time of site inspection. 

10, 11 & 
17 

Heavy vegetation growth along crest and embankments of south dike prevented observations of potential cracks, 
scarps or settlements. 

20 Bottom Ash Pond Spillway two 18-inch diameter corrugated metal pipes through the north dike  into Ash Pond 1 

23 
High water in Mississippi River has flooded Ash Seal Pond discharge canal resulting in water backing up along the 
toe of the adjacent Main Ash south dike. 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit 6-29-00-1-00 INSPECTOR Mark Hoskins, P.E. &  J. P. Klein, III P.E. 

Date 7 October 2010 

Impoundment Name Main or Bottom Ash Pond 

Impoundment Company Interstate Power and Light Co. 

EPA Region 7 

State Agency 

(Field Office) Address 

State of Iowa Department of Natural Resources, Environmental Services Div. 

502 E. 9
th

 St., Des Moines, IA 50319 

Name of Impoundment Main or Bottom Ash Pond 

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

 

New         Update     

  Yes No 

Is impoundment currently under construction?   

Is water or ccw currently being pumped into the impoundment?   

IMPOUNDMENT FUNCTION: 

Storage of fly ash, bottom ash, ash transport water, storm water runoff 

from plant site, storm water runoff from hydrated fly ash storage piles 

and plant floor drains. 

Nearest Downstream Town Name: Chillicothe, IA 

Distance from the impoundment: 1.6 miles 

Location: 

Latitude  41 Degrees 5 Minutes 50 Seconds N 

Longitude  92 Degrees 33 Minutes 14 Seconds W 

State Iowa County Des Moines 

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency? Iowa Department of Natural Resources 
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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. 

 

 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: 

Based on the 5 ft. height of the dam and the heavily wooded area between the impoundment 
and the Mississippi River, failure or misoperation of the dike is not expected to result in loss of 
human life. The economic impact is expected to include wooded and/or Company owned 
property and possible  ash recovery from the Mississippi River. 
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CONFIGURATION: 

 
 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

 

Embankment Height (ft) 5 Embankment Material Documentation not provided 

Pool Area (ac)  17 Liner Documentation not provided 

Current Freeboard (ft) 3.5 Liner Permeability N/A 
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TYPE OF OUTLET (Mark all that apply) 

 Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

 Outlet 

18” inside diameter (two pipes) 

(SDR 17 – smooth lined – 19.5” OD) 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the 

outlet?  
  

 No Outlet  

 
Other Type of Outlet  

      (specify): 
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 Yes No  

Has there ever been a failure at this site?     

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 

at this site?  
   

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?  

 

  

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.   

Correspondence from Alliant Energy to the EPA (letter dated May 22, 1009) indicates that based on a 

review of available records Alliant believes the impoundment was designed by a Professional Engineer. 

Documentation was not available at the time of the site visit. 

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

the foundation preparation?  

The dam assessor did not meet with nor have documentation from the design Engineer-of-Record concerning 

foundation preparation. 

 

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

or patchwork on the dikes? 

Neither observations during the site visit nor photographic documentation indicated prior releases, failures 

or patchwork on the dikes. 
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Site Name: 
Burlington Generating 

Station 
Date: 7 October 2010 

Unit Name: Economizer Ash Pond Operator's Name: Interstate Power and Light 

Unit I.D.:  Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Mark Hoskins, P.E. and Joseph P. Klein, III, P.E. 

 

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?  Annual  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    See Note  19. Major erosion or slope deterioration?   X 

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

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

5. Lowest dam crest elevation (operator records)?  540        Is water exiting outlet, but not entering inlet?   X 

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

N/A        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)?  

N/A       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 

3 

Economizer Ash Pond used primarily to store/stockpile dry ash. Water limited to small amount of occasional ash 
transport water and direct storm rainfall stored in small excavations within the ash pile. Recorded pool elevations of 
the small water storage areas range from 548.9 to 550.3. Water is routed surface ditches to southwest corner of 
pond to flow into Upper Ash Pond (aka Ash Pond 1) 

8 Documentation of foundation preparation available at the time of site inspection. 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit 6-29-00-1-00 INSPECTOR Mark Hoskins, P.E. &  J. P. Klein, III P.E. 

Date 7 October 2010 

Impoundment Name Economizer Ash Pond 

Impoundment Company Interstate Power and Light Co. 

EPA Region 7 

State Agency 

(Field Office) Address 

State of Iowa Department of Natural Resources, Environmental Services Div. 

502 E. 9
th

 St., Des Moines, IA 50319 

Name of Impoundment Main or Bottom Ash Pond 

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

 

New         Update     

  Yes No 

Is impoundment currently under construction?   

Is water or ccw currently being pumped into the impoundment?   

IMPOUNDMENT FUNCTION: 

Storage of fly ash, bottom ash, economizer ash, ash transport water, 

boiler wash water, air heater water, steam grade water productions 

wastewater, storm water runoff from plant site, solids contact units 

sludge for treatment of Mississippi River water, coal pile runoff and 

boiler blowdown. 

Nearest Downstream Town Name: Chillicothe, IA 

Distance from the impoundment: 1.6 miles 

Location: 

Latitude  41 Degrees 5 Minutes 50 Seconds N 

Longitude  92 Degrees 33 Minutes 14 Seconds W 

State Iowa County Des Moines 

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency? Iowa Department of Natural Resources 
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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. 

 

 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: 

Based on the 10 ft. height of the dam and the area between the impoundment and the 
Mississippi River being limited to the plant site, failure or misoperation of the dike is not 
expected to result in loss of human life. The economic impact is expected to include wooded 
and/or Company owned property and possible  ash recovery from the Mississippi River. 
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CONFIGURATION: 

 
 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

 

Embankment Height (ft) 10 Embankment Material Documentation not provided 

Pool Area (ac)  11 Liner Documentation not provided 

Current Freeboard (ft) 1.8 Liner Permeability N/A 
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TYPE OF OUTLET (Mark all that apply) 

 Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

3 
depth (ft) 

N/A 
average bottom width (ft) 

5 
top width (ft) 

  

 Outlet 

 inside diameter  

(SDR 17 – smooth lined – 19.5” OD) 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the outlet?     

 No Outlet  

 
Other Type of Outlet  

      (specify): 

 

 

The Impoundment was Designed By: N/A  
 

 

 



       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

6 

 Yes No  

Has there ever been a failure at this site?     

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 

at this site?  
   

If So When?   

If So Please Describe : 

 

 



       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

8 

 

 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?  

 

  

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.   

Correspondence from Alliant Energy to the EPA (letter dated May 22, 1009) indicates that based on a 

review of available records Alliant believes the impoundment was designed by a Professional Engineer. 

Documentation was not available at the time of the site visit. 

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

the foundation preparation?  

The dam assessor did not meet with nor have documentation from the design Engineer-of-Record concerning 

foundation preparation. 

 

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

or patchwork on the dikes? 

Neither observations during the site visit nor photographic documentation indicated prior releases, failures 

or patchwork on the dikes. 

 

 
 



       US Environmental  

Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

1 

Site Name: 
Burlington Generating 

Station 
Date: 7 October 2010 

Unit Name: 
Upper Ash Pond (aka 

Ash Pond 1) Operator's Name: Interstate Power and Light 

Unit I.D.:  Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Mark Hoskins, P.E. and Joseph P. Klein, III, P.E. 

 

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?  Annual  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    529.1  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?  529  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?  N/A        Is water entering inlet, but not exiting outlet?  See Note  

5. Lowest dam crest elevation (operator records)?  530        Is water exiting outlet, but not entering inlet?  See Note  

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

N/A        Is water exiting outlet flowing clear?  See Note  

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)?  

N/A       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 

8 Documentation of foundation preparation available at the time of site inspection. 

20 
Spillway pipe through north dike is gravity flow into Lower Ash Pond (aka Ash Pond 2). Lower Ash Pond was 
flooded by Mississippi River at the time of the site inspection to an elevation above the spillway outlet invert. 
Discharge could not be observed. 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit 6-29-00-1-00 INSPECTOR Mark Hoskins, P.E. &  J. P. Klein, III P.E. 

Date 7 October 2010 

Impoundment Name Upper Ash Pond (aka Ash Pond 1) 

Impoundment Company Interstate Power and Light Co. 

EPA Region 7 

State Agency 

(Field Office) Address 

State of Iowa Department of Natural Resources, Environmental Services Div. 

502 E. 9
th

 St., Des Moines, IA 50319 

Name of Impoundment Upper Ash Pond (aka Ash Pond 1) 

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

 

New         Update     

  Yes No 

Is impoundment currently under construction?   

Is water or ccw currently being pumped into the impoundment?   

IMPOUNDMENT FUNCTION: 

Storage of fly ash, bottom ash, economizer ash, ash transport water, 

boiler wash water, air heater water, storm water runoff from plant site, 

solids contact units sludge for treatment of Mississippi River water, coal 

pile runoff and boiler blowdown. 

Nearest Downstream Town Name: Chillicothe, IA 

Distance from the impoundment: 1.6 miles 

Location: 

Latitude  41 Degrees 5 Minutes 50 Seconds N 

Longitude  92 Degrees 33 Minutes 5 Seconds W 

State Iowa County Des Moines 

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency? Iowa Department of Natural Resources 
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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. 

 

 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: 

Based on the 5 ft. height of the dam and the heavily wooded area between the impoundment 
and the Mississippi River, failure or misoperation of the dike is not expected to result in loss of 
human life. The economic impact is expected to include wooded and/or Company owned 
property and possible  ash recovery from the Mississippi River. 
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CONFIGURATION: 

 
 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

 

Embankment Height (ft) 5 Embankment Material Documentation not provided 

Pool Area (ac)  13.3 Liner Documentation not provided 

Current Freeboard (ft) 0.9 Liner Permeability N/A 
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TYPE OF OUTLET (Mark all that apply) 

 Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

 Outlet 

18” inside diameter (two pipes) 

(SDR 17 – smooth lined – 19.5” OD) 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the outlet?    

 No Outlet  

 
Other Type of Outlet  

      (specify): 

 

 

The Impoundment was Designed By: N/A  
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 Yes No  

Has there ever been a failure at this site?     

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 

at this site?  
   

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?  

 

  

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.   

Correspondence from Alliant Energy to the EPA (letter dated May 22, 1009) indicates that based on a 

review of available records Alliant believes the impoundment was designed by a Professional Engineer. 

Documentation was not available at the time of the site visit. 

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

the foundation preparation?  

The dam assessor did not meet with nor have documentation from the design Engineer-of-Record concerning 

foundation preparation. 

 

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

or patchwork on the dikes? 

Neither observations during the site visit nor photographic documentation indicated prior releases, failures 

or patchwork on the dikes. 
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Site Name: 
Burlington Generating 

Station 
Date: 7 October 2010 

Unit Name: 
Lower Ash Pond (aka 

Ash Pond 2) Operator's Name: Interstate Power and Light 

Unit I.D.:  Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Mark Hoskins, P.E. and Joseph P. Klein, III, P.E. 

 

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?  Annual  18. Sloughing or bulging on slopes?  See Note  

2. Pool elevation (operator records)?    521.5  19. Major erosion or slope deterioration?  See Note  

3. Decant inlet elevation (operator records)?  522  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?  N/A        Is water entering inlet, but not exiting outlet?  See Note  

5. Lowest dam crest elevation (operator records)?  522.7        Is water exiting outlet, but not entering inlet?  See Note  

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

N/A        Is water exiting outlet flowing clear?  See Note  

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)?  

N/A       From underdrain?  
See Note 

 

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

 X      At isolated points on embankment slopes?  
See Note 

 

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

 

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

 

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

 

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

See Note       "Boils" beneath stream or ponded water?  
See Note 

 

14. Clogged spillways, groin or diversion ditches? 
See Note 

       Around the outside of the decant pipe?  
See Note 

 

15. Are spillway or ditch linings deteriorated?  
See Note 

 
22. Surface movements in valley bottom or on 
hillside?  

See Note 
 

16. Are outlets of decant or underdrains blocked?  
See Note 

 23. Water against downstream toe?  X  

17. Cracks or scarps on slopes?  
See Note 

 
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 

8 Documentation of foundation preparation available at the time of site inspection. 

10 - 22 

Lower Ash Pond upstream dike is common as Upper Ash Pond Dike.  

Downstream dike of Lower Ash Pond was inundated by Mississippi River flooding at the time of the site inspection. 
Neither the dike nor spillway structures were visible. Observation of drainage swale downstream of the dike location 
indicated floodwaters were still flowing into the pond during the site visit. The plant has installed a secondary 
NPDES monitoring station near the Upper Ash Pond spillway to meet compliance monitoring requirements due to 
the frequency of floods overtopping the Lower Ash Pond dike 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit 6-29-00-1-00 INSPECTOR Mark Hoskins, P.E. &  J. P. Klein, III P.E. 

Date 7 October 2010 

Impoundment Name Lower Ash Pond (aka Ash Pond 2) 

Impoundment Company Interstate Power and Light Co. 

EPA Region 7 

State Agency 

(Field Office) Address 

State of Iowa Department of Natural Resources, Environmental Services Div. 

502 E. 9
th

 St., Des Moines, IA 50319 

Name of Impoundment Lower Ash Pond (aka Ash Pond 2) 

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

 

New         Update     

  Yes No 

Is impoundment currently under construction?   

Is water or ccw currently being pumped into the impoundment?   

IMPOUNDMENT FUNCTION: 

Storage of fly ash, bottom ash, economizer ash, ash transport water, 

boiler wash water, air heater water, storm water runoff from plant site, 

solids contact units sludge for treatment of Mississippi River water, coal 

pile runoff and boiler blowdown. 

Nearest Downstream Town Name: Chillicothe, IA 

Distance from the impoundment: 1.6 miles 

Location: 

Latitude  41 Degrees 5 Minutes 55 Seconds N 

Longitude  92 Degrees 33 Minutes 5 Seconds W 

State Iowa County Des Moines 

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency? Iowa Department of Natural Resources 
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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. 

 

 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: 

Based on the 3 ft. height of the dam and the heavily wooded area between the impoundment 
and the Mississippi River, failure or misoperation of the dike is not expected to result in loss of 
human life. The economic impact is expected to include wooded and/or Company owned 
property and possible ash recovery from the Mississippi River. 
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CONFIGURATION: 

 
 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

 

Embankment Height (ft) 3 Embankment Material Documentation not provided 

Pool Area (ac)  22.9 Liner Documentation not provided 

Current Freeboard (ft) Pond flooded Liner Permeability N/A 
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TYPE OF OUTLET (Mark all that apply) 

 Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

 Outlet 

18” inside diameter  

(SDR 17 – smooth lined – 19.5” OD) 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the outlet?     

 No Outlet  

 
Other Type of Outlet  

      (specify): 

 

 

The Impoundment was Designed By: N/A  
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 Yes No  

Has there ever been a failure at this site?     

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 

at this site?  
   

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?  

 

  

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.   

Correspondence from Alliant Energy to the EPA (letter dated May 22, 1009) indicates that based on a 

review of available records Alliant believes the impoundment was designed by a Professional Engineer. 

Documentation was not available at the time of the site visit. 

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

the foundation preparation?  

The dam assessor did not meet with nor have documentation from the design Engineer-of-Record concerning 

foundation preparation. 

 

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

or patchwork on the dikes? 

Neither observations during the site visit nor photographic documentation indicated prior releases, failures 

or patchwork on the dikes. 

 

 
 





















































































































SUMMARY OF AETHER FINDINGS - FEBRUARY 2011 REPORT 
AND USEPA/DEWBERRY RESPONSE 

1.1 Soil Data Summary, February 3, 2011 Report 

 

Table 10.2.2 – Soil Properties Used in Stability Analyses1 

Main Ash Pond – South Dike 

Soil Description Soil Unit Weight (pcf) Shear Strength 
Parameters 

Layer Soil Type Total Saturated Cohesion 
(psf) 

Friction 
(Degrees) 

1 Dike 125 125 1000 0 

2 
Ash - Static 

120 120 
0 25 

Ash - Seismic 100 0 

3 Natural 120 120 0 30 

Economizer Ash Pond – North Dike 

Soil Description Soil Unit Weight (pcf) Shear Strength 
Parameters 

Layer Soil Type Total Saturated Cohesion 
(psf) 

Friction 
(Degrees) 

1 Dike 130 130 0 28 

2 
Ash – Static 120 120 0 25 

Ash – Seismic 120 120 100 0 

3 and 4 Clay 125 125 500 0 

5 Sand 125 125 0 30 



Table 10.2.2 – Soil Properties Used in Stability Analyses1 

Upper Ash Pond North Dike 

Soil Description Soil Unit Weight (pcf) Shear Strength 
Parameters 

Layer Soil Type Total Saturated Cohesion 
(psf) 

Friction 
(Degrees) 

1 Dike 130 130 1000 0 

2 
Ash – Static 120 120 0 25 

Ash – Seismic 120 120 100 0 

3 Clay 125 125 500 0 

4 Sand 125 125 0 30 

Ash Seal Pond – South Dike 

Soil Description Soil Unit Weight (pcf) Shear Strength 
Parameters 

Layer Soil Type Total Saturated Cohesion 
(psf) 

Friction 
(Degrees) 

1 Clay 120 120 500 0 

2 Sand 130 130 0 30 

3 Clay 125 125 1250 0 

1 Soil shear strength parameters used for both static and seismic analyses 
unless otherwise noted. 

Soil stratification and parameters are based on prior geotechnical data for 
the Main Ash Pond, Upper Ash Pond, and Ash Seal Pond.  New soil 
borings were conducted for the Economizer Ash Pond. 

 
1.1.1 Uplift and/or Phreatic Surface Assumptions 

No uplift calculations were provided to Dewberry for review.  Based on 
the stability analyses in the February 3 report, the phreatic surface was 
modeled as being slightly below the dike crest on the upstream slope to 
the toe of the embankment on the downstream slope of each embankment. 

 



1.1.2 Factors of Safety 

Safety factors computed in the slope stability analyses in the February 3 
report are shown in Table 10.2.4 

Table 10.2.4  Factor of Safety Impoundment Dike Slopes for 
Burlington Generating Station 

Main Ash Pond 

Impoundment/ Failure 
condition 

Required Minimum 
Factor of Safety 

Computed Factor 
of Safety 

Long-term, Normal Pool 1.5 2.1 

Seismic, Normal Pool >1.0 1.0 

Economizer Ash Pond 

Long-term, Normal Pool 1.5 1.1 

Seismic, Normal Pool >1.0 0.7 

Upper Ash Pond 

Impoundment/ Failure 
condition 

Required Minimum 
Factor of Safety 

Computed Factor 
of Safety 

Long-term, Normal Pool 1.5 2.1 

Seismic, Normal Pool >1.0 1.5 

Ash Seal Pond   

Long-term, Normal Pool 1.5 1.6 

Seismic, Normal Pool >1.0 1.2 

 



For long term, normal pool loading, the computed Factor of Safety for the 
Economizer Ash Pond of 1.1 is lower than the required minimum value 
of 1.5.  The Aether DBS report indicated that a static failure of the 
Economizer Ash Pond dike could result in static liquefaction of the ash 
pile with flow into the Upper Ash Pond.  Aether DBS states in the report 
that,  

“… the Economizer Ash Pond embankment was analyzed as ash, but it is 
likely to have an original clay embankment behind the crest...  A static 
failure of the Economizer Ash slope could lead to static liquefaction of the 
pile with flow into the Upper Ash Pond.  If such a flow occurred, the 
flowing material could possibly overtop or push the Upper Ash Pond 
embankment into the Lower Ash Pond.” 

The implications of this finding are that the Economizer Ash Pond dike, 
including the 25 foot pile of ash stored above the dike, could fail at any 
time.  Since the Lower Ash pond floods periodically its content would 
be released to the Mississippi River.  The Aether report indicated 
immediate action should be taken by the utility, recommending the 
discharge pipe location be changed, such that the discharge would be far 
from the point of failure.  The USEPA responded that further studies be 
taken immediately (see Section 10.4). 

For seismic normal pool loading the computed factor of safety of 1.0 for 
the Main Ash Pond and 0.7 for the Economizer Ash Pond are lower than 
the required minimum value of greater than 1.0.  The Aether DBS 
analyses concluded, “Results that are 1.0 or less indicate that substantial 
deformation may occur in the embankment and the deformation could 
lead to the release of the pond contents.”  

That is, the Main Ash Pond and Economizer Ash Pond pose an 
imminent and substantial endangerment to the environment under 
seismic conditions. 

1.1.3 Critical Geologic Conditions 

The February 3 report indicated the Burlington Generating Station site is 
underlain by two geologic units overlying a layer described as “refusal 
material” based on standard penetration resistance values in prior soil test 
borings.  

The upper geologic stratum is described as very loose silt or fine sand and 
soft clay to depths of 20 to 60 feet.  The lower geologic stratum is 



described as medium dense to very dense sand and gravel to a depth of 
about 80 feet. 

The documentation provided to Dewberry for review indicated a peak 
bedrock acceleration of 0.06g for an earthquake with a 2 percent 
probability in 50 years.  Dewberry validated that peak acceleration value 
based on U.S.G.S. seismic risk maps. 

Liquefaction Potential 

Documentation provided to Dewberry (see Appendix D - Doc 22) 
included an assessment of liquefaction for both ash fill used in the 
Economizer Ash Pond embankment, and for the very loose natural silts 
and sand underlying other embankments.  The assessment concludes that 
the ash fill is susceptible to liquefaction in the event of a design 
earthquake and that it will lose nearly all of its shear strength.  
Liquefaction potential of the ash fill was included in the stability analyses. 

The documentation also concludes that the very loose sand and/or sandy 
silt underlying clay embankments will liquefy during the design 
earthquake.  The potential for liquefaction of the embankment foundation 
soils was not considered in the stability analyses. 

1.1.4 Documentation Recommendations 

The February 3 report includes three recommendations addressing slope 
stability concerns: 

 Reroute sluice water in the Main Ash Pond and Economizer Ash 
Pond as a means of relocating the free water surface as far from the 
pond embankment as possible to reduce the probability of 
embankment liquefaction in the event of a design earthquake. 

 Conduct additional assessment of the potential for liquefaction of 
foundation soils beneath the Main Ash Pond and Economizer Ash 
Pond embankments 

 Conduct additional assessment of the critical section of the 
Economizer Ash Pond embankment to determine if a buried clay 
embankment exists that would restrict flow liquefaction from a 
static slump in the ash face with a safety factor less than 1.5. 

 



1.2 ACTIONS BASED ON SUPPLEMENTAL DOCUMENTATION 

1.2.1 Structural Stability 

Dewberry’s technical review of the supplemental documentation 
concurred with the findings.  Dewberry considered the calculated slope 
stability Factors of Safety for the Economizer Ash Pond of 1.1 for static 
loading and 0.7 for seismic loading as significant concerns.  

Dewberry also assessed the potential for liquefaction of foundation soils 
beneath other embankments; this was identified as a significant concern. 

On March 16, 2011, U.S. EPA initiated a conference call with IPL and 
Dewberry to discuss structural stability concerns at Burlington Generating 
Station.  USEPA followed the call with a letter dated March 18, 2011 
requesting that IPL: 

 Review the Aether DBS report and any other related engineering 
studies, and 

 Submit a written response presenting alternative evaluations of the 
structural stability concerns and proposed short term and long term 
actions to mitigate the concerns. 

Alliant Energy, on behalf of IPL, provided a response to the EPA request 
on correspondence dated March 23, 2011.  In their response the utility 
indicated: 

 The potential for static liquefaction failure was limited to the east 
end of the north slope of the Economizer Ash Pond where the 
geotechnical investigation results found only ash on the 
constructed embankment.  Failure of that section of the 
embankment was not expected to leave Burlington Generating 
Station Property. 

o A simplified dam break analysis by Aether DBS was 
provided to support the evaluation that the only release to 
the Mississippi River would be water pushed out of the 
Upper Ash Pond during inflow from the Economizer Ash 
Pond. 



 IPL owns the land for a distance of about 1mile south of the Main Ash 
Pond. The utility expects that any potential release from the Main Ash 
Pond resulting from a design earthquake would be retained on IPL-owned 
property. To further resolve the stability concerns, IPL proposed the 
following actions: 

 IPL would authorize Aether DBS to conduct a detailed assessment 
of the liquefaction potential of the foundation soils beneath the 
former Ash Seal Water Pond and Main Ash Pond. The assessment 
would include collection of additional in situ soil strength and 
density data using cone penetrometer technology. 

 IPL would change the existing flow patterns of the Economizer 
Ash Pond away from the western embankment as recommended in 
the Aether DBS report. 

o IPL would also reroute flow through the Main Ash Pond as 
soon as conditions allowed excavation equipment to access 
the work area. 

 IPL is planning upgrades to increase the capacity of the Upper Ash 
Pond to improve freeboard during design storm events. Although 
scheduled to be completed in 2011, the specific schedule is 
dependent on potential spring flooding along the Mississippi River. 

 IPL would authorize Aether DBS to investigate the cyclic 
resistance capacity of soils under the clay embankments of the 
former Ash Seal Pond, Main Ash Pond, and Upper Ash Pond. 
Based on expected work area access limitations during spring 
flooding, IPL expects this work to be accomplished during the 
summer of 2011. 

 IPL would authorize Aether DBS to investigate the north bank of 
the Economizer Ash Pond to identify whether a clay embankment 
is located in the cross section of the present slope, and if so, to 
recalculate the slope stability Factors of Safety. This work is also 
expected to occur during the summer of 2011. 

 IPL would provide EPA with Aether DBS reports and conduct a 
meeting to determine if supplementary actions are necessary. 



In correspondence dated March 29, 2001 to IPL, the USEPA indicated 
agreement with IPL’s proposed actions, and that the actions be taken as 
soon as possible. EPA also requested that IPL take six additional 
activities: 

A. Conduct a dam break analysis based on a catastrophic failure of the 
Economizer Ash Pond 

B. Conduct a hydraulic study to verify that only water is released in 
the event of an Economizer Ash Pond embankment failure 

C. Avoid stockpiling reclaimed Economizer Ash on the north side of 
the pond 

D. Relocate handling and loading operations for the reclaimed 
Economizer Ash to the south side of the pond 

E. Establish a ten-foot equipment-free perimeter along the entire 
water’s edge of the Economizer Ash Pond. 

F. Install slope inclinometers in association with the new soil borings 
drilled in conjunction with the investigation to determine the 
presence of a clay embankment in the Economizer Ash Pond dike.  
Such inclinometers would show embankment movement under 
static conditions. 

IPL provided correspondence dated April 4, 2011 (see Appendix D – Doc 
25) in response to EPA’s request for additional activities. The utility had 
performed studies and developed findings to address items A, B and F of 
the March 29, 2011 EPA correspondence. 

 Dam Break Analysis (Item A): The dam break analysis provided 
calculations and source references that supported the prior conclusion 
that in the event of a catastrophic failure of the Economizer Ash Pond 
embankment, the stability of the Upper Ash Pond would be maintained 
and the ash would not be released to the Mississippi River (see 
Appendix D – Doc 25, calculations dated April 1, 2011). 

 Hydraulic Analysis (Item B): Documentation provided included 
calculations and source references that support the conclusion that water 
overtopping the Upper Ash Pond resulting from a catastrophic failure of 
the Economizer Ash Pond embankment will have been retained for a time 
sufficient for most of the fluid ash to have settled prior to discharge into 
the Mississippi River. 



 Slope Inclinometers (Item F): The correspondence stated that the 
failure mechanism associated with liquefaction flow would not show 
on slope inclinometer readings. Therefore IPL proposed to complete 
the investigation to determine the presence of a clay embankment 
within the Economizer Ash Pond before implementing a slope 
monitoring program. 

Items C, D and E of the March 29, 2011 EPA correspondence involved 
specific actions.  The utility responded as follows: 

 Avoid Stockpiling on North Side of Economizer Ash Pond (Item C): 
In March the utility removed the observed ash stockpile off the North 
Side embankment. The utility stated that no further dredging and 
stockpiling is anticipated until late summer after the proposed 
additional geotechnical investigation is completed. 

 Relocate Handling and Loading Operations to South Side of Pond 
(Item D): The utility stated that based on the physical arrangement of 
the Economizer Ash Pond, most of the dredging operations would be 
performed from the south side of the pond. However, the utility 
indicated that there remains a need to place some material on the north 
side of the pond. As noted above, further dredging and stockpiling is 
curtailed until summer. 

 Establish Equipment Free Perimeter (Item E): Burlington Generating 
Station agreed to keep heavy construction equipment off the north 
embankment until the soil borings are completed. Smaller equipment 
required for routine site maintenance will have access to the 
embankment. 



Figure 10.4.1-1 shows the Economizer Ash Pond as observed during the 
October 7, 2010 site visit. The stockpiles are as high as 20 feet.  Figure 10.4.1-
2 shows the Economizer Ash Pond with the stockpiles removed and 
construction equipment removed from the embankments.  

 
Figure 10.4.1-1” Economizer Ash Pond with Stockpile and Construction 
Equipment October 7, 2010 (Photo by Dewberry) 

 

 

 
Figure 10.4.1-2: Economizer Ash Pond with Stockpile and Construction Equipment 
Removed. (Photo courtesy of Burlington Generating Station) 

 









































































































































 

 

 
June 1, 2011 
 
Mr. William Skalitzky                                                                            154.002.009                
Alliant Energy Corporate Services, Inc, 
4902 N. Biltmore Lane 
Madison, WI  53718 
  
Re: Ash Pond Slope Stability and Seismic Analysis - Supplement 
 Burlington Generating Station – Burlington, IA 
  
Mr. Skalitzky; 
 
With this report, Aether DBS (Aether), supplements the findings from our February 3, 2011 “Ash 
Pond Stability and Hydraulic Analysis, Burlington Generating Station” report.  In the February 3, 
2011 report, Aether found that the stability of the Economizer Ash Pile did not meet a minimum 
acceptable factor of safety under both static and seismic loading; and that the Main Ash Pond fell 
below the seismic loading acceptable factor of safety used by the United States Environmental 
Protection Agency (EPA) for Coal Combustion Residuals (CCR).  In addition, soil information 
available on February 3, 2011 indicated that native soils immediately below the CCR may be subject 
to liquefaction during an earthquake of International Building Code design intensity. 
 
To extend the knowledge of soil conditions at the CCR facilities, Aether recommended that 
Interstate Power and Light consider collection of additional data on the strength of the CCR and 
native soils immediately below the CCR using in-situ testing methods.  The work was authorized in 
April 2011 with the data collection occurring between May 9 and May 16, 2011. 
 

Means and Methods for Data Collection 
 
Certain soils may have zero effective stress (liquefaction) during an earthquake or from static shear 
of a saturated embankment slope.  Soils that will liquefy include loose or very loose uniform fine 
sand or silt, and soft low-plasticity clay.  The liquefaction resistance of a soil is based on its strength 
and the effective confining stress (pressure from the self-weight of the soil).  The resistance may be 
tested by obtaining samples of the soil and testing the soil in the laboratory by the cyclic triaxial test 
(ASTM D 5311).  Since soils that have low resistance to liquefaction are difficult to sample in an 
undisturbed condition, the laboratory test is usually run on a reconstituted sample and often does not 
reflect the in-situ conditions.  Because of this limitation, Aether recommended that the strength of 
the CCR and soil immediately below the CCR be measured with a Cone Penetrometer Test (ASTM 
D 5778) which collects a continuous measure of soil strength with depth. 
 
The Cone Penetrometer Test pushes a standard dimension cone into the soil on a continuous basis 
followed by a sleeve that is advanced separately behind the cone.  In addition to the pressure 
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required to advance the cone and the sleeve, the pore pressure at the cone tip is measured by a 
pressure transducer.  The cone, sleeve and pore pressure transducers are calibrated in accordance 
with ASTM D 5778 and the data is collected continuously with stops only to add additional drill rod 
to the pushing string.  The rods were added every four feet and the pauses required for these rod 
additions are sometimes evident in the data (i.e., a pore pressure decline).  The Cone Penetrometer 
test is correlated to soil borings or samples recovered to calibrate the observations of the Cone 
Penetrometer.  The calibration borings also produce soil samples for laboratory testing to determine 
the basic soil properties needed to confirm soil classification in accordance with the Unified Soil 
Classification System (ASTM D 2487). 
 
The additional May 2011 investigation was made to accomplish three purposes: 
 

1. Determine if a clay berm was present in the eastern 500 feet of the north embankment of the 
Economizer Ash Pile. 

2. Determine the soil strength properties for the embankment soils and the native soil present 
under the embankments. 

3. Determine the susceptibility of the embankment soils and the native soils to liquefaction and 
the cyclic resistance strength of the soils that are susceptible to liquefaction. 

 
The proposed investigation included the installation of 21 Cone Penetrometer probes.  The probes 
include two series of cross-sectional probings of the eastern 500-feet of the Economizer Ash Pile to 
determine if a clay berm is within the CCR.  The remainder of the Economizer Ash Pile was probed 
only from the centerline of the visible clay berm.  In addition to the Economizer Ash Pile, more 
Cone Penetrometer probes were advanced on the berm centerline of the Ash Seal Pond, Main Ash 
Pond, and Upper Ash Pond.   After completion of the Cone Penetrometer probes, geo-probe 
locations were selected for correlation with the cone penetrometers in effort to collect soil samples at 
locations where it was determined that liquefaction susceptibility was questionable and Unified Soil 
Classification parameters were needed to clarify the Cone Penetrometer results.  
 
The goal of the Cone Penetrometer testing was to advance the penetrometers into the dense sand 
layer that is present starting at approximately elevation 510 feet.  Soils at the site below that depth 
are not liquefaction susceptible and do not impact the stability of the CCR impoundments. 
 

Investigation Activities 
 
The conditions of the CCR impoundments presented in the February 3, 2011 report show that the 
CCR is placed over a native soil that was deposited by flooding of the Mississippi River.  Near the 
river at the Ash Seal Water Pond, the native soils are characterized by coarser natural levee soils.  
Regardless of location on the property, a dense sand layer begins at approximately elevation 510 and 
becomes coarser and denser with depth.  The dense soil is not the focus of the additional 
investigation and is an indicator of reaching the depth of interest. 
 
Previous site soil information is presented in the February 3, 2011 report and is not repeated herein.  
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The CCR and soil data collected in May 2011 includes Cone Penetrometer Tests (CPTs), Geo-Probe 
samples for correlation, and soil testing of geo-probe core sections.  Locations of the CPTs and geo-
probes are indicated on Figure 1. 
 
The CPT equipment conformed to ASTM D 5778-95, Standard Test Method for Performing 
Electronic Friction and Piezocone Testing of Soils.  The electronic measurements collected include 
cone-tip resistance, sleeve friction, and pore pressure output in pounds per square inch (psi).  The 
results are recorded at depth intervals of approximately 0.5 centimeters at a standard cone 
penetration rate of 2 centimeters/second.  The CPT provides continuous, real-time output of soil 
lithology data over the full depth of the embankments, through the native soils, and stopping in the 
dense sand when the CPT probe could not be advanced further.  The data was viewed graphically as 
the CPT probe was advanced through the CCR and native soil.  A total of twenty one (21) CPT 
probings were completed in May 2011.  The data plots from the CPTs are provided for each location 
in Attachment A. 
 
The CPT data plots were observed real-time in the field to determine where native soil or CCR may 
be susceptible to liquefaction.  Geo-probe samples were collected at the chosen locations and soil 
samples recovered from the geo-probe sleeve.  The geo-probe borings were logged in the field in 
accordance with the Unified Soil Classification System (ASTM D 2487).  Field characterization of 
the geo-probe borings included evaluation for the presence of saturation and the use of a pocket 
penetrometer on cohesive soils for estimates of unconfined compressive strengths recorded in tons 
per square foot (TSF).  A total of twelve (12) geo-probe borings were completed as part of the 
extended soil investigation.  The geo-probe boring logs are provided in Attachment B.  A summary 
of the Unified Soil Classification and soil consistency adjectives is provided with the geo-probe 
borings in Attachment B. 
  
Using the CPT data and geo-probe boring visual classifications, specific sections of the soil cores 
were recovered for index testing.  A total of twenty (20) samples were taken from the 12 soil borings 
completed on the embankments of the CCR ponds.  The samples were analyzed for moisture content 
(ASTM D-2216), Atterberg limits (ASTM D-4318), and grain size (ASTM D-422).  Laboratory 
reported results of the soil samples are provided in Attachment C.    
 
On May 19, 2011, Aether surveyed the elevation of each CPT probe location using known 
benchmarks located throughout the site.  The results indicate that the top elevation of each 
embankment is within ± 1 foot of the same elevation as previous topographic maps show with the 
exception of CPT7 and CPT 8 which are 3-feet lower than the other CPTs on the Economizer Ash 
Pile.  The ground surface elevations are provided in Attachment A. 
 

CCR and Native Soil Lithology and Properties 
 
The data collected from the CPT and Geoprobe borings confirm that the native dense sand is 
encountered at elevation 505 to 510 feet consistently across the site except at the very western edge 
of the site where loess or clay till soils from the adjacent uplands intercede into the floodplain.  
Throughout the floodplain the soil directly underlying the CCR and overlying the dense sand is 
medium stiff clay.  The imported clay embankment that contains the CCR is medium stiff to stiff 
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clayey silt with some sand.  From an interview with a long time staff member at the Generating 
Station, Aether understands that the clay borrow site was a rock quarry just west of the Station.  The 
surface soil in the Burlington Iowa area is loess with a glacial till found between the loess and 
limestone bedrock.  The observed properties of the clay embankments confirm that loess is the likely 
source soil. 
   
Where the CPT and geo-probes encountered CCR in the Economizer Ash Pile, the first twenty feet 
of CCR has properties distinct from the lower ten feet of CCR.  The properties of the CCR vary 
greatly due to cemented layers within the CCR.  The cross-section of CPT 4, 5, and 6 encountered a 
cemented layer at 16 to 20 feet below grade that caused refusal of the CPT probe.  Geo-probe boring 
SB-4 installed coincident with CPT-6 showed that the CCR and native soil lithology was the same as 
the cross-section at CPT 1, 2, and 3.  The cross-section CPT 1, 2, and 3 was used to delineate the 
embankment.  The elevation of saturation in the CCR at the north embankment is elevation 529, 
which is the same as the water elevation in the Upper Ash Pond.  Surface water from the settling 
pond on top of the Economizer Ash Pile seeps vertically downward beneath the settling pond.  A 
cross-section of the eastern end of the Economizer Ash Pile is shown on Figure 2.    
 
The CPT test results were reviewed to determine the Mohr Coulomb friction angle and cohesion for 
each layer of CCR or native soil.   Figure 3 shows the method used by Aether to interpret the distinct 
layers of CCR or native soil from the CPT probe results.  Figure 3 also shows the method of 
comparing the geo-probe boring results to the CPT data plot and relating the laboratory test results to 
stratification shown on the CPT. 
 
The CPT data results indicate that strength parameters for the CCR and native soil may be 
cohesionless, cohesive or some combination.  For purposes of analyzing the strength of the 
embankments under suddenly applied loads (i.e., seismic), Aether assigned an undrained cohesion 
only strength to clay and a friction angle only strength to CCR and native sand.  The cemented layers 
in the CCR and the apparent cohesion are ignored and friction angle only is assigned to the CCR, 
with some minor exceptions. 
 
The CPT data results for clay layers are assigned an undrained shear strength (cohesion) based on 
the procedure recommended by Robertson1.  The undrained shear strength is: 
 

 Su = (qc - ɑ0) / Nk 
 
Where:  Su  = undrained shear strength 
              qc = cone penetration pressure 
              ɑ0 = total vertical overburden stress 
              Nk = a constant varying from 11 to 19 (15 recommended for normally consolidated clay) 
 
The friction angle for cohesionless soil is related to the cone penetration value empirically as a 
variation on effective confining stress.  The method is shown in Robertson and on Figure 19.5 of 
Terzaghi2.  The figure from Terzaghi is included in Attachment A. 

                                                 
1 Robertson, P.K. and Campanella, R.G., 1986, “Guidelines for Use, Interpretation and Application of the CPT and 
CPTU, “UBC, Soil Mechanics Series No. 105, Civil Engineering Department, Vancouver BC, V6T 1W5 
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The results indicate the native clay cohesion ranges from 600 to 1200 pounds per square foot (psf).  
The measured cohesion of the native clay is higher than used for the February 3, 2011 analysis.  For 
the CCR, friction angle ranges from 30 to 34 degrees without factoring in cemented layers.  For 
pseudo-static stability analysis, when liquefaction occurs, the saturated ash at the bottom of the CCR 
(immediately above the native clay) is assigned a friction angle of 25 degrees (silt with relative 
density of 0%), NAVFAC3. 
 

Embankment Stability – Static At Normal Operating Conditions 
 
Economizer Ash Pile – The Economizer Ash Pile was constructed on top of a portion of the original 
Upper Ash Pond.  The south embankment and the east embankment of the Pile are constructed of 
imported clay over the clay embankments of the original Upper Ash Pond (CPT 9, 10, 11, and 12 
and SB-3).  The north and west embankment of the Pile are constructed over CCR that was 
deposited into the Upper Ash Pond prior to construction of the Pile and are the least stable 
embankments of the Economizer Ash Pile.  The thickness of the CCR from the Upper Ash Pond is 
greatest on the East end and becomes thinner to the West (CPT 1 through 8 and SB 1, 2 and 4).     
 
The results of the May 2011 investigation show that the eastern 500-feet of the northern 
embankment of the Economizer Ash Pile is constructed of CCR.  The western part of the north 
embankment is imported clay compacted on top of CCR.  Both cross-sections were evaluated for 
static stability of the Economizer Ash Pile.  The strength parameters from the CPT results are:  
 
Soil Type Depth Range (ft) Cohesion (PSF) Friction Angle (deg) 
Eastern Cross-Section    
CCR cohesionless 0-20 0 34 
CCR cohesionless 20-33  32 
CCR cohesive (two small 
layers) 

20-33 1000 0 

Native Clay 33-41 600 0 
Native Dense Sand  >41 0 30 
Western Cross-Section    
Embankment Clay 0-15 1200 0 
CCR 15-25 0 32 
Native Clay 25-35 700 0 
Native Dense Sand >40 0 30 
 
 

                                                                                                                                                                   
2 Terzaghi, Karl, Ralph Peck and Gholamreza Mesri, “Soil Mechanics in Engineering Practice”, Third Edition, John 
Wiley and Sons, 1996. 
3 Naval Facilities Command, Design Manual – Soil Mechanics, Foundations, and Earth Structures, March 1971, Figure 
3-7. 
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The embankment geometry and soil layers and strengths were used as input to the two dimensional 
limit-equilibrium slope stability analyses program STABL5M (1996)4 to analyze hundreds of 
potential slip surfaces for each case.  The program calculates a factor of safety based on the ratio of 
the driving forces to the resisting forces along each potential slip surface.  A calculated factor of 
safety greater than one indicates stability along the surface analyzed.  Both circular surfaces and 
block slides were investigated with the block slide showing slightly lower factor of safety and with 
the native clay layer under the CCR controlling the stability.     
 
The minimum static factor of safety for the eastern cross-section is 1.5 and for the western cross-
section 1.7.  The output results for the static analysis of multiple searches are presented in 
Attachment D. 
 
Ash Seal, Main Ash and Upper Ash  Ponds – The soil strength parameters from the CPT results for 
the stability of the other three CCR  Ponds are: 
 

Ash Pond Strata Cohesion 
PSF 

Friction Angle 
Degrees 

Ash Seal 
Embankment 700  

Sand  37 
Clay 900  

Main Embankment 700  
Clay 1200  

Upper 
Embankment 1950  

Clay 900  
Sand  35 

 
 
The CPT results and laboratory confirmation show the native clay layer is present under all of the 
ponds with the exception of the eastern Ash Seal pond where coarser grained levee deposit are under 
the imported clay embankment.  The static stability of each pond was reassessed with the measured 
strength parameters. The results of the analysis indicate that revised static stability factors are greater 
than 1.5.  The results are presented in Attachment D.  
 

Ash Pond Minimum 
Factor of Safety 

Ash Seal 2.2 
Main 4.3 
Upper 3.4 

Economizer 1.5 

                                                 
4 STABL User Manual, By Ronald A. Siegel, Purdue University, June 4, 1975 and STABL5 …The SPENCER Method 

of Slices: Final Report, By J.R. Carpenter, Purdue University, August 28, 1985 
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	Embankment Stability – Earthquake with Normal Operating Conditions 
 
An earthquake induced loading on the embankments may cause excessive displacement of the 
embankment resulting in a release of the contents or could result in liquefaction of the CCR in the 
embankment for the Economizer Ash Pile.  The native soils below the embankments are 
predominantly clay with a plastic index greater than 12 and will not liquefy during an earthquake, 
Moss5.  The only liquefiable soil found during the CPT investigation is the saturated ash above the 
native clay and below the water table at elevation 529 feet under the north embankment of the 
Economizer Ash Pile.   
 
To determine if the saturated CCRs will liquefy, an analysis of the cyclic stress ratio (CSR) from the 
design earthquake was completed for the Economizer Ash Pile and was compared to the cyclic 
resistance ratio (CRR) determined from the CPT data.  The CPT data was converted to a CRR using 
the procedure proposed by Moss.  The procedure incorporates data from known worldwide 
liquefaction results into the recommended procedures of the National Council for Earthquake 
Engineering and Research for establishing CRR from CPT results. The CRR results for the 
Economizer Ash Pile are shown in Attachment E.  The CRR that will cause liquefaction in the 
saturated zone just above the native clay is 0.08.  (CRR is the ratio of the shear stress to the effective 
confining stress). 
 
The CCR ponds and piles are low hazard embankments as determined by the EPA.  A low hazard 
dam (embankment) will not result in loss of life if the dam fails.  FEMA6 indicates that a safety 
evaluation earthquake (maximum design earthquake) should be selected based on the hazard rating 
of the dam.  The International Building code uses a probability of 2% in 50 years (return period of 
2475 years) for design of structures that are moderate to high risk for loss of life.  For low risk 
structures, a probability of 10% in 50 years (return period of 475 years) is an acceptable standard.  
For analysis of the impacts on the liquefaction and the pseudo-static safety factors, Aether used the 
475 year return period for the analysis. 
 
Economizer Ash Pile – The CSR and maximum earthquake acceleration were determined by 
analyzing the soil profile at the Economizer Ash Pile using the program SHAKE7. SHAKE performs 
a one-dimensional analysis of the earthquake motion traveling upward from rock/very dense gravel 
at 80-feet below ground surface and produces an amplified and filtered earthquake response at other 
depths.  SHAKE also determines the peak acceleration in each layer and the ratio of the maximum 
shear stress to confining pressure at strains that are 65% of the maximum shear strain determined in 
the analysis.    The input earthquake record was scaled to an effective peak horizontal acceleration of 
2.5% of gravity at bedrock.  The scale factor was determined using the United States Army Corps of 
Engineers program DEQRAS which provides the probabilistic effective scale factor based on the 

                                                 
5 Moss R.E.S., R. B. Seed, R. E. Kayen, J.P. Stewart and K. Tokimatsu, “Probabilistic Liquefaction Triggering based on 
Cone Penetrometer Test”, Geo-Frontiers 2005. 
6 Federal Emergency Management Agency, “Federal Guidelines for Dam Safety”, May 2005 
7 SHAKE 2000, A Computer Program for the 1-D Analysis of Geotechnical Earthquake Engineering Problems, 
November 2007 
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latitude and longitude of the site.  For Burlington Station the 475 year return scalar is 2.5% of 
gravity. 
 
The result of the SHAKE analysis is shown in Attachment E.   The CSR in the saturated CCR is 
0.105 which is greater than the CRR of 0.08 and liquefaction is probable during the seismic design 
event.  Liquefaction will result in the saturated layer losing strength and the loss of strength along 
with the forces of ground motion could cause the slope of the north Economizer Ash Pile to slide 
into the Upper Ash Pond. 
 
To evaluate the potential of movement, the Economizer Ash Pile embankment was analyzed for 
pseudo-static forces from the earthquake.  The analyses from the SHAKE run indicate that the 
horizontal earthquake force in the embankment above the liquefied CCR averages 7.5% of gravity.  
This force along with a vertical force 2/3 of the horizontal force (5.0% of gravity) was applied to the 
embankment and a block slide was analyzed going through the liquefied layer.  The liquefied layer 
was assigned a reduced friction angle of 25⁰, the minimum friction angle for silt with a relative 
density of 0% (NAVFAC). 
 
The result of the pseudo-static analysis is a safety factor of 1.0 with the surface going through the 
native clay and not the liquefied CCR which has a higher safety factor.  The results of the analysis 
are presented in Attachment F.  For the western cross-section of the Economizer Ash Pile, the failure 
also goes through the native clay with a minimum factor of safety of 1.1.  Both safety factors 
indicate acceptable earthquake response in accordance with FEMA Guidelines for Dam Safety.  
Only the western cross-section meets the minimum safety factor of 1.1 established as EPA policy. 
 
Ash Seal, Main Ash and Upper Ash Ponds – The remainder of the ponds are constructed of imported 
clay over native clay or at the east of the Ash Seal Pond dense levee deposits under the embankment.  
There is no risk of the native soil liquefying with resultant stability issues for the embankment.  
However, the embankments will be subject to extra loading during a seismic event.  The results of 
the analysis using a horizontal acceleration of 6.8% of gravity and a vertical acceleration of 4.5% of 
gravity are: 
 

Ash Pond Minimum 
Factor of Safety 

Ash Seal 1.8 
Main 2.6 
Upper 2.6 

 

Conclusion 
 
Static Embankment Stability – The Economizer Ash Pile has a minimum static safety factor of 1.5.  
The increase from 1.1 reported in February 3, 2011 is due to using stronger native clay and stronger 
ash embankment strengths based on the CPT data and the lowering of the ground water table to 
represent measured conditions.    Based on the CPT data results, the Ash Seal, Main and Upper Ash 
Ponds have minimum static factors of safety from 2.2 to 4.3 based on higher strengths of the 
embankment clay and native clay layers as measured in the CPT data. 
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Pseudo-Static Earthquake Stability – For a design basis earthquake at the Economizer Ash Pile the 
embankment may deform or liquefy and the contents of the pond may slide into the Upper Ash 
Pond.  Since the slide would likely occur in the native clay layer below the CCR the movement 
would be slow and contained within the Upper Ash Pond keeping the impact within the existing 
CCR management units.  The minimum factor of safety for the Economizer Ash Pile under pseudo-
static earthquake is 1.0.  Based on soil strengths from the CPT results, the Ash Seal, Main and Upper 
Ash Ponds have minimum pseudo-static factors of safety of 1.8 to 2.6. 
 
We appreciate the opportunity to perform an assessment of the Burlington Generating Station Ash 
ponds.  
 
If you have any questions, please call. 
 
 
 
 
 
Stuart Russell,  Iowa P.E. # 8752 
 

 
Timothy J. Harrington, P.E.  
 
 
 
Figures: 

 Figure 1- CPT and SB Locations 
 Figure 2 – Economizer Ash Pond Cross Section 
 Figure 3 – CPT and SB Correlation 

 
Attachments: 

 Attachment A – Cone Penetrometer Test Results 
 Attachment B – Boring/Geoprobe Logs 
 Attachment C – Soil Laboratory Results 
 Attachment D – Static Slope Stability Analyses 
 Attachment E – Cyclic Resistance Ratio and Cyclic Stress Ratio 
 Attachment F – Dynamic/Pseudo-Static Slope Stability Analyses 
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Attachment A

Cone Penetrometer Test (CPT) Results 

Burlington Generating Station

Source:
CABENO Environmental Field Services, LCC May 2011




CONE PENETROMETER TEST (CPT) 

 
 

CPT I.D. LOCATION GROUND ELEVATION (FT) 
CPT-1 Economizer Ash Pond 548.78 
CPT-2 Economizer Ash Pond 550.34 
CPT-3 Economizer Ash Pond 549.91 
CPT-4 Economizer Ash Pond 549.65 
CPT-5 Economizer Ash Pond 549.74 
CPT-6 Economizer Ash Pond 550.57 
CPT-7 Economizer Ash Pond 545.78 
CPT-8 Economizer Ash Pond 546.26 
CPT-9 Economizer Ash Pond 549.48 
CPT-10 Economizer Ash Pond 549.42 
CPT-11 Economizer Ash Pond 547.86 
CPT-12 Economizer Ash Pond 548.25 
CPT-13 Ash Seal Water Pond 534.22 
CPT-14 Ash Seal Water Pond 533.67 
CPT-15 Main Ash Pond 536.75 
CPT-16 Main Ash Pond 534.84 
CPT-17 Main Ash Pond 534.52 
CPT-18 Main Ash Pond 533.89 
CPT-19 Main Ash Pond 535.32 
CPT-20 Upper Ash Pond 530.47 
CPT-21 Upper Ash Pond 530.42 
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Attachment B

Boring / Geoprobe Logs

Burlington Generating Station

Source:
CABENO Environmental Field Services, LCC May 2011





Boring Log  
Legend 

 
 
Sample 
No:  (Number) Soil samples are numbered consecutively from the ground surface.  Core samples are numbered  
consecutively from the first core run. 
 
Type:  A= Auger Cuttings    CR= Core Run        MS= Modified Spoon              PB= Pitcher Barrel 
           PT= Piston Tube      ST= Shelby Tube    SS= Split Spoon (2” O.D.)      WC= Wash Cuttings 
 
Interval:  The depth of sampling interval in feet below ground surface 
 
Blow Count 
The number of blows required to drive a 2-inch O.D. split-spoon sampler with a 140 pound hammer falling 30-inches.  
When appropriate, the sampler is driven 18 inches and blow counts are reported for each 6-inch interval.  The sum of 
blow counts for the last two 6-inch intervals is designated as the standard penetration resistance (N) expressed as blows 
per foot. 
 
Recovery in Inches 
The length of sample recovered by the sampling device. 
 
U.S.C.S. Soil Type 
The Unified Soil Classification System symbol for recovered soil samples determined by visual examination or laboratory 
tests.  Refer to ASTM D2487-69 for a detailed description of procedure and symbols.  Underlined symbols denote 
classifications based on laboratory tests (i.e. ML), all others are based on visual classification only. 
 
Percent Moisture 
Natural moisture content of sample expressed as percent of dry weight. 
 
qu TSF 
Unconfined compressive strength in tons per square foot obtained by hand penetrometer.  Laboratory compression test 
values are indicated by underlining. 
 
Contact Depth 
The contact depth between soil layers is interpreted from significant changes in recovered samples and observations 
during drilling.  Actual changes between soil layers often occur gradually and the contact depths shown on the boring logs 
should be considered as approximate. 
 
Soil Description and Remarks 
Soil descriptions include consistency or density, color, predominant soil types and modifying constituents. 

Cohesive Soils 
 

Cohesionless Soils 
 

Consistency qu (TSF) Blows/ft. Density Blows/ft. 
Very Soft less than 0.25 0-1 Very Loose 4 or less 

Soft 0.25 to 0.50 2-4 Loose 5 to 10 
Medium Stiff 0.50 to 1.00 5-8 Medium Dense 11 to 30 

Stiff 1.00 to 2.00 9-15 Dense 30 to 50 
Very Stiff 2.00 to 4.00 15-30 Very Dense Over 50 

Hard more than 4.00 Over 30   
 

Particle Size Description 
 

Definition of Terms 
 

Boulder = Larger than 12 inches Trace = 5 to 12 percent by weight 
Cobble = 3 to 12 inches Some = 12 to 30 percent by weight 
Gravel = 0.187 to 3 inches And = Approximately equal fractions 
Sand = 0.074 to 4.76 mm (  ) = Driller’s observation 
Silt and Clay = smaller than 0.074 mm   
 
Piezo. 
(Piezometer) Screened interval of the piezometer installation is denoted by cross-hatching. 
 
General Note 
The boring log and related information depicted subsurface conditions only at the specified locations and date indicated.  
Soil conditions and water levels at other locations may differ from conditions occurring at these boring locations.  Also the 
passage of time may result in a change in the conditions at these boring locations. 
 
Soil Test Boring Refusal 
Defined as any material causing a blow count greater that 50 blows/6 inches.   Such material may include bedrock, 
“floating” rock slabs, boulders, dense gravel seams, hard pan clay, or cemented soils.  Refusal is usually indicated in 
fractional notation showing number of blows as the numerator and inches of penetration as the denominator. 



























Thomas C. Wells
TextBox
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Soil Laboratory Results

Burlington Generating Station

Source: Testing Service Corporation,  May 2011
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Static Slope Stability Analyses
Ten Most Critical Surfaces Per Analysis

Burlington Generating Station

Source:
Program pcSTABL5m/SI output by Aether dbs  May 2011





S

T

E
D

50 80 110 140 170 200
480

510

540

570

600

Elev.

(ft)

Alliant Burlington Main Ash Pond South Dike - Static Case

3

1

1 2

1

3 3

4

W1 W1

W1 W1

Ten Most Critical. C:BURL20C2.PLT By: TCW 05-31-11 7:47am
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PCSTABL5M/SI FSmin=4.32 X-Axis (ft)

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 Dike 125 125 700 0 0 0 W1

2 Ash 120 120 0 25 0 0 W1

3 Natural 120 120 1200 0 0 0 W1

4 Sand 130 130 0 37 0 0 W1
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PCSTABL5M/SI FSmin=3.41 X-Axis (ft)

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 Dike 130 130 1950 0 0 0 W1

2 Ash 120 120 0 25 0 0 W1

3 Clay 125 125 900 0 0 0 W1

4 Sand 125 125 0 35 0 0 W1
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Ten Most Critical. E:BURL50C2.PLT By: TCW 05-29-11 3:55pm
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a 2.22

b 2.26
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f 2.29
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h 2.34
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j 2.36

PCSTABL5M/SI FSmin=2.22 X-Axis (ft)

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 Clay 120 120 700 0 0 0 W1

2 Sand 130 130 0 37 0 0 W1

3 Clay 125 125 900 0 0 0 W1
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b 1.52
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d 1.52
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f 1.53

g 1.53

h 1.53

i 1.53

j 1.53

PCSTABL5M/SI FSmin=1.52 X-Axis (ft)

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 DIKE 125 125 0 34 0 0 W1

2 ASH 120 120 0 34 0 0 W1

3 CLAY 125 125 1000 0 0 0 W1

4 ASH 120 120 0 32 0 0 W1

5 CLAY 125 125 1000 0 0 0 W1

6 ASH 120 120 0 32 0 0 W1

7 CLAY 125 125 600 0 0 0 W1

8 CLAY 125 125 600 0 0 0 W1

9 SAND 125 125 0 30 0 0 W1
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b 1.85
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j 1.92

PCSTABL5M/SI FSmin=1.81 X-Axis (ft)

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 DIKE 125 125 0 34 0 0 W1

2 ASH 120 120 0 34 0 0 W1

3 CLAY 125 125 1000 0 0 0 W1

4 ASH 120 120 0 32 0 0 W1

5 CLAY 125 125 1000 0 0 0 W1

6 ASH 120 120 0 32 0 0 W1

7 CLAY 125 125 600 0 0 0 W1

8 CLAY 125 125 600 0 0 0 W1

9 SAND 125 125 0 30 0 0 W1



S

T

E
D

0 50 100 150 200 250
450

500

550

600

650

Elev.

(ft)

Alliant Burlington Economizer Pile West, North Ash Slope - Static Case

4 4
3

3
3

1

1 1 1 2

1

3

4

5

W1 W1 W1

W1 W1

Ten Most Critical. C:BURL70B.PLT By: TCW 05-31-11 2:32pm

bcdef ghi j
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a 1.69

b 1.69

c 1.70
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f 1.72

g 1.72
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PCSTABL5M/SI FSmin=1.69 X-Axis (ft)

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 Dike 125 125 1200 0 0 0 W1

2 Ash 120 120 0 28 0 0 W1

3 Ash Fdn 125 125 0 32 0 0 W1

4 Clay 125 125 700 0 0 0 W1

5 Sand 125 125 0 30 0 0 W1
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Cyclic Resistance Ratio (CRR)
and
Cyclic Stress Ratio (CSR)

Burlington Generating Station

Source:
CRR based on CPT results by Aether dbs  May 2011, and
Program SHAKE CSR calculations by Aether dbs  May 2011
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Economizer Ash Pile Sub-Surface Profile
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Main Ash Pile Sub-Surface Profile
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Dynamic / Pseudo-Static Slope Stability Analyses
Ten Most Critical Surfaces Per Analysis

Burlington Generating Station

Source:
Program pcSTABL5m/SI output by Aether dbs  May 2011
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PCSTABL5M/SI FSmin=2.82 X-Axis (ft)

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 Dike 125 125 700 0 0 0 W1

2 Ash 120 120 100 0 0 0 W1

3 Natural 120 120 1200 0 0 0 W1

4 Sand 130 130 0 37 0 0 W1
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PCSTABL5M/SI FSmin=2.58 X-Axis (ft)

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 Dike 130 130 1950 0 0 0 W1

2 Ash 120 120 100 0 0 0 W1

3 Clay 125 125 900 0 0 0 W1

4 Sand 125 125 0 35 0 0 W1
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Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 Clay 120 120 700 0 0 0 W1

2 Sand 130 130 0 37 0 0 W1

3 Clay 125 125 950 0 0 0 W1
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Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 DIKE 125 125 0 34 0 0 W1

2 ASH 120 120 0 34 0 0 W1

3 CLAY 125 125 1000 0 0 0 W1

4 ASH 120 120 0 25 0 0 W1

5 CLAY 125 125 1000 0 0 0 W1

6 ASH 120 120 0 25 0 0 W1

7 CLAY 125 125 600 0 0 0 W1

8 CLAY 125 125 600 0 0 0 W1

9 SAND 125 125 0 30 0 0 W1
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Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 Dike 125 125 1200 0 0 0 W1

2 Ash 120 120 0 25 0 0 W1

3 Ash Fdn 125 125 0 25 0 0 W1

4 Clay 125 125 700 0 0 0 W1

5 Sand 125 125 0 30 0 0 W1
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a 1.71

b 1.72

c 1.74

d 1.76

e 1.78

f 1.78
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i 1.79

j 1.79

PCSTABL5M/SI FSmin=1.71 X-Axis (ft)

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 Dike 125 125 1200 0 0 0 W1

2 Ash 120 120 0 25 0 0 W1

3 Ash Fdn 125 125 0 25 0 0 W1

4 Clay 125 125 700 0 0 0 W1

5 Sand 125 125 0 30 0 0 W1
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