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Mr. Jeffrey Maxted 

Alliant Energy – Environmental Services Manager 

4902 North Biltmore Lane 

Madison, WI  53718-2148 

 

Re: Unstable Areas Determination CCR Surface Impoundments - §257.64 

 Interstate Power and Light Company (IPL) 

Lansing Generating Station 

 Lansing, Iowa 

 

 

Mr. Jeffrey Maxted,  

 

This Unstable Areas Determination has been prepared in accordance with the requirements of 

the United States Environmental Protection Agency (USEPA) published Final Rule for 

Hazardous and Solid Waste Management System – Disposal of Coal Combustion Residual 

(CCR) from Electric Utilities (40 CFR Parts 257 and 261, also known as the CCR Rule) 

published on April 17, 2015 (effective October 19, 2015) and subsequent amendments.  This 

letter assesses the factors of one CCR unit at Interstate Power and Light Company (IPL), 

Lansing Generating Station (LAN) in Lansing, Iowa in accordance with the CCR Rule 

§257.64 Unstable Areas.  For purposes of this Report, “CCR unit” refers to an existing or 

inactive CCR surface impoundment. 

 

Background Information 
In accordance with the requirements set forth in §257.64 of the CCR Rule a CCR unit must 

not be located in an unstable area. The owner or operator must consider all the following 

factors:  

• On-site or local soil conditions that may result in significant differential 

settling,  

• On-site or local geologic or geomorphologic features; and,  

• On-site or local human-made features or events (both surface and subsurface). 

 

Facility Specific Information 

LAN is located at 2320 Power Plant Drive, Lansing, Iowa.  Figure 1 provides both a topographic 

map and an aerial of the LAN facility location, with the approximate property boundary of the 

facility identified.  LAN has one existing CCR surface impoundment (Figure 2), which is the LAN 

Upper Ash Pond. 
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Differential Settling 

The LAN Upper Ash Pond was constructed in 1974 in a valley directly south of the LAN 

generating station.  The construction took place within the valley with the east and south side of the 

Upper Ash Pond being constructed against naturally occurring ground surface.  The north and west 

sides of the impoundment were constructed of dredge spoil medium to fine sand from Mississippi 

River maintenance dredging. 

 

To allow construction of the impoundment, the Unnamed Creek #1 was rerouted to run along the 

west side of the valley between the impoundment and a County Road on the east side slope of the 

valley, Figure 1.  Soil investigations completed at the time of construction indicate the valley is 

underlain by a medium dense deposit of sand and gravel over the full valley floor with loose to very 

loose river silt laying on top of the sand and gravel at the north end of the planned Upper Ash Pond.  

Only organic topsoil was removed prior to constructing the two embankment sides of the LAN 

Upper Ash Pond and the river silt remains in the foundation at the northern end of the LAN Upper 

Ash Pond.  The details of the LAN Upper Ash Pond construction are shown in drawings prepared 

by Sargent & Lundy in 1974, Exhibit A. 

 

The LAN Upper Ash Pond was constructed on foundation soils that are medium dense sand and 

gravel in the southern part of the Pond and are suitable foundation soils.  In the northern end of the 

pond the sand and gravels have an overlying river silt deposit that is loose to very loose and is 

saturated due to the Mississippi River.  The original construction of the LAN Upper Ash Pond was 

completed over the top of the river silt which has no clay-like properties (Exhibit B) and supported 

the embankment without substantial settlement after construction. 

 

In 2015, a subsurface soil investigation was undertaken to collect soil samples and determine the in-

situ density of the north and west embankments and the underlying foundation soil.  The soil 

borings were undertaken with hollow stem augers and sampling was completed with a standard 

split spoon (Figure 2).  The density information along with soil test results for water content, grain 

size, and Atterberg limits (Exhibit B) indicate the current conditions of the embankments as they 

were constructed in 1974. 

 

The test results indicate that the embankment is constructed of uniform, fine to medium sand (SP).  

The sand was compacted to medium dense to dense consistency as shown by the SPT results.  

Below the embankment, the two northern borings SB-1 and SB-7 (Figure 2) show that a very loose 

to loose silt is present under the embankment overlying a medium dense gravel.  In borings SB-3 

and SB-5 (Figure 2) the silt is thin and overlies the same gravel.  The silt deposit in the two northern 

borings is from backwater deposition by the Mississippi River prior to the installation of the LAN 

Upper Ash Pond and the thin silt layer to the south is natural deposition from flooding of the 

Unnamed Stream #1.   

 

The silt layer under the northern embankment of the LAN would have compressed under the load 

from installing the embankment in 1974.  Annual inspections of the embankment and topographic 

surveys completed in 2015 show the northern embankment was built to its design elevation and has 

not settled since the embankment was installed.  The loose silt is susceptible to liquefaction 
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settlement from an earthquake.  However, the LAN site is not in an area of strong ground motion to 

induce liquefaction. 

 

The Iowa Bedrock Survey Map (Exhibit C), available from the Iowa Geology and Water Survey, 

July 2013 indicates that bedrock is at an approximate elevation of 560 feet (depth of 90 feet below 

top of embankment) in the northern part of the LAN Upper Ash Pond and rises in elevation moving 

south up the valley of the Unnamed Stream #1. 

 

Based on the known geotechnical information, LAN impoundments are not susceptible to 

significant differential settlement from liquefaction of the silt layer.  Additionally, annual 

inspections of the embankments for the last 4 years have indicated no observable areas of 

differential settlement on the embankments.    

 

Geologic and Geomorphologic Features 

The Bedrock Geologic Map of Iowa (Exhibit C) shows that the site contains up to five types of 

bedrock formations: Prairie du Chien Group, St. Peter Sandstone, Jordan Sandstone, St. Lawrence, 

and Lone Rock Formations.  The formations are comprised of dolomite and siltstone.  The Iowa 

Bedrock Survey Map available from the Iowa Geology and Water Survey, July 2013 indicates that 

bedrock is at an approximate elevation of 560 feet (depth of 90 feet below top of embankment) in 

the northern part of the LAN Upper Ash Pond and rises in elevation moving south up the valley of 

the Unnamed Stream #1.  

 

Karst formations in Iowa are predominately in the northeast part of the state, see Exhibit D, which 

is where LAN is located.  An Iowa Department of Natural Resources map of known and potential 

karst terrain and/or paleosinks (sinkholes) near LAN has also been included in Exhibit D.  This map 

shows that the LAN is located inside an area potentially susceptible to karst formations.  A sinkhole 

has been identified approximately 2,000 feet east of the LAN Upper Ash Pond.  The mapped 

location of the sinkhole is approximately 300 feet higher than the impoundment.  As presented 

within the SCS Engineers Unstable Areas Compliance Demonstration1 for the onsite landfill, The 

Galena Group, which consists of limestone and dolostone, has identified paleosinks within 

Allamakee County and is stratigraphically above the weathered sandstone unit observed in many 

borings installed throughout the LAN Upper Ash Pond and the landfill site.  As a result, it is 

unlikely that karst conditions are present below the impoundment. 

 

Several figures and tables have been included in Exhibit E which have been provided by SCS 

Engineers. These figures show that the local shallow groundwater direction descends from the 

bluffs as well as generally moving northward to the Mississippi River.  The measurement of 

occasional downward gradient in the nested wells likely results from the silt layer discussed above 

acting as an aquitard separating the upper ground water in the valley from the deeper ground water 

of the Mississippi River elevation.  Additionally, water recharging the valley groundwater from 

operations at LAN is at or above a pH of 7.  As a result, there is no risk for the formation of 

paleosinks. 

 

 
1 Unstable Areas Demonstration Lansing Landfill, SCS Engineers, October 2018 
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EXHIBIT A – 1974 Drawings 

 

 
Alliant Energy 
Interstate Power and Light Company 
Lansing Generating Station 
Lansing, Iowa 
 
Unstable Area Determination 
 









 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXHIBIT A 

 

 
40 CFR Part 112 Cross Reference 
 
 
Wisconsin Power & Light Company 
Riverside Energy Center 
 
Spill Prevention, Control, and 
Countermeasure (SPCC) Plan 
 
 
 

EXHIBIT B – 2015 Investigation 
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EXHIBIT C – Iowa Bedrock Map 
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Sioux Quartzite (quartzite)

Niobrara Formation  (shale)

Gower Formation (dolomite)

Waucoma Formation (limestone)

Fort Benton Group (shale, chalk)

Wonewoc Formation (sandstone)

Lansing Group (limestone, shale)

Mt. Simon Sandstone (sandstone)

Bronson Group (limestone, shale)

Shawnee Group (limestone, shale)

Marmaton Group (shale, limestone)

Wabaunsee Group (shale, limestone)

Kansas City Group (limestone, shale)

Maquoketa Formation (shale, dolomite)

Eau Claire Formation (sandstone, shale)

Cedar Valley Group (dolomite, limestone)

LaPorte City Formation (limestone, chert)

Fort Dodge Formation (gypsum, redbeds)

Scotch Grove Formation (dolomite, chert)

Augusta Group (dolomite, limestone, chert)

Gilmore City Formation (limestone, dolomite)

Douglas Group (shale, limestone, sandstone)

Famennian Formations (shale, siltstone, dolomite)

Manson Impact Structure, Terrace Terrane (breccia)

Dakota and Windrow Formations (sandstone, shale)

Wapsipinicon Group (dolomite, limestone, anhydrite)

Upper Cherokee Group (shale, 
sandstone, limestone)

Manson Impact Structure, Crater Moat (shaly breccia)

Kinderhookian Formations 
(dolomite, limestone, siltstone)

Galena Group and Platteville Formation 
(dolomite, shale, chert)

Lime Creek and Sweetland Creek Formations 
(shale, limestone)

"St. Louis" and Pella Formations 
(dolomite, limestone, sandstone)

Lower Cherokee Group and Raccoon Creek Group 
(shale, sandstone)

Prairie du Chien Group and St. Peter Sandstone 
(dolomite, sandstone)

Hopkinton, Blanding, Tete des Morts, 
Mosalem Formations (dolomite, chert)

Manson Impact Structure, Central Peak 
(breccia; basement-rock megabreccia)

Jordan Sandstone, St. Lawrence and 
Lone Rock Formations (sandstone, dolomite)
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Table 3, Page 1 of 1

Vertical Hydraulic Gradients

Monitoring Well MW4 MW2 MW12 MW-22
screen bottom (feet amsl) 640.00 610.50 642.70 650.27

Piezometer MW5 MW3 MW12P MW-22P
effective screen midpoint (feet amsl) 625.00 595.00 625.48 622.64

Distance between Vertical Distance between Vertical Distance between Vertical Distance between Vertical
Measurement Date screen midpoints (feet) Gradient (ft/ft) (1) screen midpoints (feet) Gradient (ft/ft) (1) screen midpoints (feet) Gradient (ft/ft) (1) screen midpoints (feet) Gradient (ft/ft) (1)

May 11, 2001 21.8 0.055 24.5 0.031 NI NI NI NI
March 8, 2002 20.3 0.061 20.4 0.036 NI NI NI NI

February 19, 2004 19.4 0.064 NM NM NI NI NI NI
May 26, 2004 21.4 0.059 NM NM NI NI NI NI

August 23, 2004 21.1 0.058 NM NM NI NI NI NI
November 18, 2004 20.4 0.060 NM NM NI NI NI NI

May 5, 2005 20.2 0.062 NM NM NI NI NI NI
May 19, 2006 20.2 0.061 NM NM NI NI NI NI
May 30, 2007 20.1 0.061 NM NM NI NI NI NI
April 16, 2008 22.0 0.057 NM NM NI NI NI NI
April 3, 2009 22.9 0.054 NM NM NI NI NI NI
April 21, 2010 21.1 0.059 NM NM NI NI NI NI
May 4, 2011 21.8 0.057 NM NM NI NI NI NI
April 25, 2012 20.9 0.060 NM NM NI NI NI NI

October 17, 2012 20.4 0.061 NM NM NI NI NI NI
February 19-20, 2013 20.4 0.061 20.3 0.061 NI NI NI NI

April 1, 2013 21.1 0.058 20.6 0.054 NI NI NI NI
July 1, 2013 25.6 0.046 23.2 0.034 NI NI NI NI

April 29, 2014 22.1 0.057 NM NM 21.7 -0.013 NI NI
May 29, 2014 21.8 0.013 22.4 0.006 21.4 -0.015 NI NI
April 20, 2015 21.0 0.059 20.3 0.034 21.0 -0.013 NI NI
April 28, 2016 20.8 0.060 20.4 0.028 20.9 -0.002 NI NI

April 19-21, 2017 24.4 0.048 21.3 -0.001 22.7 -0.012 36.7 -0.025
April 16-17, 2018 20.7 -0.161 22.0 -0.016 NM NM

April 26, 2018 20.7 -0.156 21.7 0.036 35.6 -0.031
April 15-16, 2019 26.3 -0.143 23.0 -0.016 38.0 -0.048

June 20, 2019 NM NM NM NM NM NM
October 2, 2019 NM NM NM NM NM NM

December 5, 2019 NM NM NM NM NM NM
February 5, 2020 NM NM NM NM NM NM
May 20-21, 2020 20.6 0.037 23.1 -0.018 38.6 -0.044

July 6, 2020 NM NM NM NM NM NM
August 19-21, 2020 NM NM NM NM NM NM

October 19-20, 2020 20.4 0.041 22.8 -0.016 38.1 -0.044

Notes:  
1: A positive vertical gradient indicates upward groundwater flow.  A negative gradient indicates downward flow.
2: The screen midpoint for water table wells is calculated as the midpoint between the water table elevation and screen bottom elevation.
NM: Not Measured
NI: Not Installed

Created by: MDB Date: 8/9/2013
Last revision by: ACW Date: 10/22/2020
Checked by: RM Date: 10/22/2020
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Vertical Hydraulic Gradients

Monitoring Well MW302 MW304 MW306
screen bottom (feet amsl) 616.90 620.43 611.48

Piezometer MW302A MW304A MW306A
effective screen midpoint (feet amsl) 592.43 591.10 587.06

Distance between Vertical Distance between Vertical Distance between Vertical
Measurement Date screen midpoints (feet) Gradient (ft/ft) (1) screen midpoints (feet) Gradient (ft/ft) (1) screen midpoints (feet) Gradient (ft/ft) (1)

May 20-21, 2020 29.9 -0.150 29.9 0.111 28.9 -0.001
July 6, 2020 NM NM NM NM NM NM

August 19-21, 2020 29.8 -0.135 30.0 NM 28.9 0.009
October 19-20, 2020 29.6 -0.139 29.8 0.101 28.6 0.009

Notes:  
1: A positive vertical gradient indicates upward groundwater flow.  A negative gradient indicates downward flow.
2: The screen midpoint for water table wells is calculated as the midpoint between the water table elevation and screen bottom elevation.
NM: Not Measured
NI: Not Installed

Created by: TK Date: 10/23/2020
Last revision by: TK Date: 10/23/2020
Checked by: NDK Date: 10/23/2020
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