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1 .0  INTRODUCT ION AND PROJECT  SUMMARY 

On behalf of Interstate Power and Light Company (IPL), SCS Engineers (SCS) has prepared 
the enclosed Unstable Areas Compliance Demonstration for the Lansing Landfill (existing coal 
combustion residual [CCR] landfill) as required by 40 CFR 257.64. 
 
Figure 1 shows the site location.  Figure 2 shows the Lansing Landfill location. 
 
2 .0  UNSTABLE  AREAS  RESTR ICT ION 

257.64  “Unstable areas.” 
 

“(a) An existing or new CCR landfill, existing or new CCR surface impoundment, or any 
lateral expansion of a CCR unit must not be located in an unstable area unless the owner or 
operator demonstrates by the dates specified in paragraph (d) of this section that recognized and 
generally accepted good engineering practices have been incorporated into the design of the 
CCR unit to ensure that the integrity of the structural components of the CCR unit will not be 
disrupted.” 
 

“(b) The owner or operator must consider all of the following factors, at a minimum, when 
determining whether an area is unstable: 
 

“(1) On-site or local soil conditions that may result in significant differential settling; 
 
As discussed in Appendices A and B, and as shown by the boring location plans 
and boring logs from the 2001 Ash Disposal Area Stability Evaluation prepared by 
BT2, Inc., and the 2017 Monitoring Well Construction Documentation prepared by 
SCS Engineers (see Appendix C), the Lansing Landfill CCR unit is not located in 
on-site or local soil conditions that may result in significant differential settling.  
The site soils below the landfill consist primarily of sand and gravel weathered 
from bedrock overlying relatively competent bedrock.  Based on the Standard 
Penetration Test (SPT) blow counts on the boring logs in Appendix C, the soils are 
typically medium dense to very dense and therefore not susceptible to appreciable 
differential settlement that would affect the performance of the landfill. 
 

(2) On-site or local geologic or geomorphologic features; and 
 
As discussed in Appendices A, B, and E, and shown by the boring logs in 
Appendix C, the Lansing Landfill CCR unit is not located in on-site or local 
geologic or geomorphologic features that are unstable.  The boring logs show 
primarily medium to very dense sand and gravel overlying bedrock below the 
landfill.  Borings in the landfill perimeter berm encountered primarily medium 
dense sand and stiff clay fill soils.  These geologic features provide a stable 
foundation for the CCR landfill.  This assessment is confirmed by the slope stability 
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evaluation in Appendix D that indicates the slope stability safety factor is 
acceptable. 
 

(3) On-site or local human-made features or events (both surface and subsurface).” 
 
As shown by the boring location plans and boring logs in Appendix C, the Lansing 
Landfill CCR unit is not located in on-site or local human-made features or events 
(both surface and subsurface) that are unstable. 
 
As discussed in Appendix E, groundwater or surface water is unlikely to cause 
instability.  The facility is designed with adequate run-on and run-off control 
systems.  Groundwater monitoring wells near the landfill perimeter berm show that 
groundwater hydraulic gradients are downward and therefore groundwater is 
unlikely to negatively impact the performance of the facility.   

 
3 .0  REFERENCES  

A. BT2, Inc., 2001, Ash Disposal Area Stability Evaluation, Alliant Energy – Lansing Power 
Station. 
 

B. SCS Engineers, 2017, Monitoring Well Construction Documentation, Soil and 
Hydrogeologic Investigation, IPL Lansing Generating Station. 

 
C. Terracon, 1996, Preliminary Subsurface Investigation, Proposed Fly Ash Embankment, 

Interstate Power Company, Lansing, Iowa. 
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APPENDIX A 
 

Site Description and Geologic Summary 
 
 

  



Site Description and Geologic Summary 
 
Site Information 
 
The Lansing Ash Disposal Area encompasses approximately 13 acres, and is located in an 
agricultural area near the Mississippi River.  The site location is the Southwest ¼ of Section 2, 
T98N, R3W located in Allamakee County, Iowa.  The landfill is bounded by a bluff to the 
northeast and by County Highway X52 to the southwest.  CCR ash ponds are located directly 
west of the landfill and a perimeter berm surrounds the landfill on the south and east sides. 
 
Regional Geology 
 
A summary of the regional hydrogeologic stratigraphy is presented in Attachment A1.  A 
regional bedrock surface hydrogeologic map is shown in Attachment A2.  Regional 
hydrogeologic cross-sections are shown in Attachment A2.  The bedrock surface elevation is 
highly variable due to erosion; the landscape is made up of steep hills and valleys, and the 
landfill site is located in a valley.  The uppermost bedrock unit in the site area is the Jordan 
Sandstone, which is the lower Cambrian-Ordovician sandstone interbedded with dolostone.  
Borings MW-5, MW-6, MW-18, MW-19, and MW-22P encountered sandstone bedrock in the 
area of the landfill.  Boring logs for these wells are included in Appendix C.  The well locations 
are shown on a figure in Appendix C.   
 
Attachment A3 shows locations of known sinkholes and potential karst areas in the vicinity of 
the Lansing site.  The site is within an area identified as “karst or potential karst,” however this 
is due to the presence of a sinkhole on the bluff along the Mississippi River rather than to 
identified karst features on the landfill site.  The elevation of the mapped sinkhole location is 
approximately 300 feet above the landfill site elevation.  The Galena Group, composed primarily 
of limestone and dolostone, is known to contain karst features within Allamakee County and is 
stratigraphically above the sandstone unit observed in borings at the landfill site.  Bedrock of the 
Galena Group has not been observed in borings at the Lansing landfill; the uppermost bedrock 
unit observed in borings MW-5, MW-6, MW-18, MW-19, and MW-22P is the Jordan Sandstone.  
Because the borings (Appendix C) near the landfill did not encounter karst features or limestone 
bedrock that is likely to contain karst features, it is unlikely that karst conditions are present 
below the landfill.  
 
The thickness of the Jordan Sandstone aquifer varies from 50 to more than 120 feet thick in most 
areas of Allamakee County.  Underlying the Cambrian-Ordovician sandstone are the Cambrian 
confining beds comprised of dolostone, siltstone, and shale.  The Cambrian confining beds 
overly the Dresbach aquifer, composed of shaly sandstone.  Attachment A4 shows the elevation 
of the top of the Cambrian-Ordovician sandstone in northeastern Iowa.  
 
Unconsolidated alluvial material, which is up to 60 feet thick within the deeply incised valley 
where the Lansing Generating Station, landfill, and CCR ponds are located, is thin to absent on 
the surrounding bluffs and hilltops.  Unconsolidated deposits at the site consist of sand, silt, silty 
clay, organic silt, and gravel.   
 



Previous Geologic Investigations 
 
The vicinity of the landfill site was investigated by Terracon in 1996, by BT2, Inc. in 2000, and 
by SCS Engineers in 2017 by performing approximately 20 borings within and adjacent to the 
landfill footprint.  Four of the borings were instrumented with groundwater monitoring wells.  
The majority of the borings extend to bedrock.  Split spoon and Shelby tube samples were 
collected.  Laboratory testing included grain size analysis, Atterberg limits, unconsolidated 
undrained triaxial compression, and consolidated undrained triaxial compression tests with pore 
water pressure measurement.  The boring locations and boring logs are shown in Appendix C. 
 
Based on the results of the subsurface investigations, the soils below the landfill consist 
primarily of sand and gravel weathered from bedrock overlying sandstone bedrock.  Based on 
the Standard Penetration Test (SPT) blow counts on the boring logs in Appendix C, the soils are 
typically medium dense to very dense. 
 
References 
 
BT2, Inc., 2001, Ash Disposal Area Stability Evaluation, Alliant Energy – Lansing Power 
Station. 
 
SCS Engineers, 2017, Monitoring Well Construction Documentation, Soil and Hydrogeologic 
Investigation, IPL Lansing Generating Station. 
 
Terracon, 1996, Preliminary Subsurface Investigation, Proposed Fly Ash Embankment, Interstate 
Power Company, Lansing, Iowa. 
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 Table LAN-3, Page 1 of 1 

Strategic Unit 
Hydrogeologic 

Units 
Type of Rock Hydrologic Conditions 

Thickness 
Range (ft) 

Age of Rocks* 

Quaternary  
Recent and Pleistocene 
deposits 

Surficial aquifers-
Alluvium, Drift, 
Buried-channel 

Sand and gravel interbedded with 
silt and clay 

Mostly unconfined local aquifers, 
some artesian, small-to-large yields 

0 – 305 
0 – 2.8 million 
years (m.y.) 

Devonian 

Yellow Spring 
Group (Gp) 

Lime Creek Formation 
(Fm) 

Confining layers Shale, some dolostone Non-aquifer 0 – 50 

365 – 405 
m.y. 

Cedar Valley 
Gp 

Lithograph City Fm 
Coralville Fm 
Little Cedar Fm 

Silurian-Devonian 
aquifer 

Limestone and dolostone, thin shales 

Major aquifer, mostly artesian, 
moderate-to-large yields 

0 – 400 
Wapsipinicon 
Gp 

Pinicon Ridge Fm 
Spillville Fm 

Dolostone and limestone 

Silurian  

Scotch Grove Fm 
Hopkinton Fm 
Blanding Fm 
Tete des Morts Fm 

Dolostone, locally with much chert, 
local shale as cavern fillings 

405 – 425 
m.y. 

Ordovician 

Maquoketa 
Fm 

Brainard Member 
Fort Atkinson Member 
Clermont Member 
Elgin Member 

Maquoketa Fm, 
confining beds 

Shale and dolostone, some chert 
Non-aquifer to local aquifer, small-
to-moderate yields 

0 – 300 
425 – 455 

m.y. Fort Atkinson – 
Elgin aquifer 

Galena Gp 

Dubuque Fm 
Wise Lake Fm 
Dunleith Fm 
Decorah Fm 

Galena aquifer 
Limestone and dolostone, minor 
chert, shale at base and locally in 
upper part 

Local aquifer, confined and 
unconfined, small-to-moderate 
yields 

0 – 240 

455 – 460 
m.y. 

 

Platteville Fm 
Glenwood Fm 

Decorah-
Platteville-
Glenwood 
confining beds 

Limestone and shale Non-aquifer 0 – 50 

St. Peter Sandstone 
Cambrian-
Ordovician 
aquifer 

Sandstone 
Major aquifer, mostly artesian, 
large yields 

0 – 580 

460 – 500 
m.y.  

Dolostone, minor sandstone and chert 
Prairie du Chien Gr 500 – 503 

m.y. 

Cambrian  

Jordan Sandstone Sandstone, dolomitic 
St. Lawrence Fm 
Lone Rock (Franconia) 
Fm 

Cambrian 
confining beds 

Dolostone, silty 
Non-aquifer 0 – 400 

503 – 508 
m.y. 

Fine, sandstone, siltstone, shale, and 
minor dolostone 

Wenowoc (incl 
Ironton-Galesville 
sandstone) Fm Dresbach aquifer 

Sandstone 
Artesian aquifer, large yields 0 – 1,950 

508 – 515 
m.y. 

Eau Claire Fm Fine sandstone, siltstone, and shale 
Mt. Simon Sandstone Sandstone 

Pre-C  
Undifferentiated 
crystalline rocks 

Unknown Igneous and metamorphic rocks Unknown Unknown 
570 m.y. – > 2 
billion years 

 
*Age determinations as used on COSUNA charts published by AAPG-USGS 
Source: “Water Resources of Southeast Iowa,” Iowa Geologic Survey Water Atlas No. 4.  I:\25215053\Data\Tables\Table 2_Regional Hydrogeologic Stratigraphy.doc 



Approximate  S ite  Loca tion
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Sinkholes and Potential Karst Areas in 

Source: Iowa Department of Natural Resources, Geodata, “Karst and Sinkholes in Iowa”, December 14, 2017. 
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Liquefaction and Settlement Potential Evaluation 
 

  



Liquefaction and Settlement Potential Evaluation 

 

Based on the results of the site investigation borings and laboratory testing performed by BT2, 
Inc., the landfill site soils are not subject to liquefaction or settlement concerns for the 
performance of the landfill. 

Liquefaction is the process by which a saturated, loose, cohesionless soil influenced by external 
forces suddenly loses its shear strength and behave as a fluid.  The external forces result from 
ground motion from an earthquake.  The landfill site soils in borings consist primarily of medium 
dense to very dense sands and gravels that are not subject to liquefaction.  In addition, 
liquefaction is not a concern given the low magnitude (less than 0.04g, 2 percent in 50 years) of 
maximum ground accelerations expected in the area; see Attachment B1. 

Settlement below a landfill can be a concern if the facility is underlain by extensive soft, 
fine-grained soils.  Soft soils are subject to consolidation settlement depending on the load over 
the soft soils.  The landfill site soils consist of medium dense to very dense sands and gravels 
that are not subject to consolidation settlement, so settlement is not a concern for the 
performance of the landfill. 
 
References 
 
BT2, Inc., 2001, Ash Disposal Area Stability Evaluation, Alliant Energy – Lansing Power 
Station. 
 
USGS seismic impact zones map website:  
https://earthquake.usgs.gov/static/lfs/nshm/conterminous/2014/2014pga2pct.pdf 
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Boring Locations and Boring Logs 
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APPENDIX D 
 

Slope Stability Evaluation 
 

  

























 

 

APPENDIX E 
 

Seepage Potential and Karst Condition Assessment 



Seepage Potential and Karst Condition Assessment 

 

The landfill is designed and constructed to include a storm water run-on and run-off management 
system.  Based on water table elevations from groundwater monitoring in 2014 through 2017, 
groundwater hydraulic gradients are downward near the landfill perimeter berm indicating that 
groundwater movement is not a concern for performance of the landfill.  No leachate seepage has 
been observed along the landfill perimeter berms by Interstate Power and Light Company (IPL) 
staff or during annual landfill inspections by a qualified professional engineer, so leachate 
movement is not a concern for performance of the landfill.  Therefore, there are currently no 
concerns that storm water, leachate, or groundwater movement will impact the stability of the 
landfill. 
 
As noted in Appendix A, karst features were not observed in the borings within and adjacent to 
the disposal facility.  Because the borings (Appendix C) near the landfill did not encounter karst 
features or limestone bedrock that is likely to contain karst features, it is unlikely that karst 
conditions are present below the landfill, so karst structures are not a concern at the landfill site.   
References 
 
BT2, Inc., 2001, Ash Disposal Area Stability Evaluation, Alliant Energy – Lansing Power 
Station. 
 
SCS, 2017, 2017 Annual Water Quality Report, Lansing Generating Station CCR Landfill, 
Interstate Power and Light Company. 
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