
 
 

932 N. Wright Street, Suite 160, Naperville, IL 60563 
Phone  (877) 630-7428 

www.hardhatinc.com 
 

VIA EMAIL 

October 5, 2020 

 

 

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) 

Ottumwa Generating Station 

 Ottumwa, 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 both CCR units at Interstate Power and Light Company (IPL), 

Ottumwa Generating Station (OGS) in Ottumwa, 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). 
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Facility Specific Information 

The OGS is located at 20775 Power Plant Road, Ottumwa, IA 52501.  Figure 1 provides both a 

topographic map and an aerial of the OGS facility location, with the approximate property 

boundary of the facility identified.  Figure 2 identifies each CCR Unit.  OGS has one existing and 

one inactive CCR surface impoundment, which are identified as follows: 

• OGS Ash Pond (existing) 

• OGS Zero Liquid Discharge Pond (inactive)   

 

Differential Settling 

The embankment soils at OGS were documented by SCS Engineers1 boring logs MW-304 and 

MW-305, Figure 2.  The results indicate that the embankments of both impoundments are 

constructed of stiff compacted clay from the site overlying the medium stiff native clay which 

overlies very dense sand of the Des Moines River.  The boring logs are shown in Exhibit A. 

 

During the design phase, before the plant was constructed, a 1974 subsurface investigation 

was completed which included borings and testing of the native soils. These borings showed 

that the native clay was sampled and tested for Atterberg limits, unconfined compressive strength 

and both consolidated undrained (CU) and unconsolidated undrain (UU) triaxial strength.  The test 

results are shown in Exhibit B and indicated that the native clay under the embankments is a low 

plasticity clay (CL) with unconfined compression values from 1,500 to 2,500 psf.  Triaxial UU tests 

indicated a range of 750 to 2,000 psf for cohesion and the CU tests indicated 29˚ to 34˚ for friction 

angle and 0 to 600 psf cohesion.  The CU test results imply the clay is normally consolidated. 

 

Information on the compacted clay and river valley sand is available from the SCS soil boring 

standard split spoon (SPT) blowcount information, Exhibit A.  The Terzaghi and Peck relationship 

of SPT blowcount to clay cohesion for the average blowcounts in each clay layer yields a value of 

cohesion of 1,000 psf for the native clay and 1,600 psf for the embankment clay, Exhibit C.  The 

very dense sand is assigned a friction angle of 38˚, based on the correlation of cohesionless soil 

strength to density provided in NAVFACs DM-72 , Appendix C. 

 

The analysis of slope stability for the CCR embankments was completed with a cohesion value of 

1,600 psf for the embankment clay, 1,000 psf for the native clay and a friction angle of 38˚ for the 

very dense sand.  Soil borings show the soil conditions are consistent under the entire area of the 

two CCR ponds. 

 

Based on the known geotechnical information, both the OGS Ash Pond and the OGS Zero Liquid 

Discharge Pond are not susceptible to significant differential settlement.  Additionally, annual 

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

differential settlement on the embankments.    

 

 
1 SCS Engineers, “Ottumwa Generating Station – Monitoring Well Construction Documentation”, April 15, 2016 
2 Naval Facilities Engineering Command, Soil Mechanics, Foundations, and Earth Structures, Figure 3-7, 

NAVFAC DM-7, January 1971 

10/08/2020 - Classification: Internal - ECRM7766200



Mr. Maxted 3 Unstable Areas Determination 

Interstate Power and Light Company  October 5, 2020 Ottumwa Generating Station  

 

Geologic and Geomorphologic Features 

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

bedrock including the Lower Cherokee, Raccoon Creek, St. Louis, and Pella formations.  The 

formations are comprised of dolomite, shale, and sandstone.  The Bedrock Topography of 

Southeast Iowa by Robert. E Hansen from 1973 shows that the elevation of the bedrock in the 

general area of the facility varies between 600 and 650 feet.  The 1974 boring logs (Exhibit B) on 

Section E-E show the bedrock near the CCR impoundments varies between 630 to 655 feet in 

elevation.   

 

While there are karst formations known to exist in Iowa, they are predominately in the northeast 

part of the state, see Exhibit E.  Additionally, an Iowa Department of Natural Resources map of 

known and potential karst terrain and/or paleosinks (sinkholes) near OGS has also been included in 

Exhibit E.  This map shows that the OGS is in an area potentially susceptible to karst formations 

although there are no known paleosinks near the facility.   

 

Several figures and tables have been included in Exhibit F from the OGS Selection of Remedy3. 

This document illustrates that the local groundwater direction is generally east toward the Des 

Moines River.  Additionally, the nested well water elevation data for MW-305 and MW-305A 

suggests that a downward gradient exists.  At this location limestone is located 35 feet below the 

bottom of the impoundment and the water recharging this area is likely at or above a pH of 7.  As 

result, there is little risk for the formation of paleosinks. 

 

Human-made Features or Events 
Based on the information provided herein, both the OGS Ash Pond and the OGS Zero Liquid 

Discharge Pond are not susceptible to anthropogenic activities that could exist in this area, which 

could include a large dam failure, failure due to improper cut and fill during construction, excessive 

drawdown of groundwater, extreme fluctuations in flooding from human-made changes, or failure 

due to underground mines.   

 

Unstable Areas Determination 
After review of the reasonably and readily available documentation, the following CCR Units 

are not located in unstable areas: 

• OGS Ash Pond  

• OGS Zero Liquid Discharge Pond   

 

 
3 SCS Engineers, “Selection of Remedy”, September 11, 2020 
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FIGURES 

 

 
Alliant Energy 
Wisconsin Power and Light Company 
Ottumwa Generating Station 
Ottumwa, Iowa 
 
Unstable Area Determination 
   Figure 1 – Site Location 
   Figure 2 – Critical Section Location 
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 Approximate Property Boundary

Site Location Drawing

Ottumwa Generating Station Figure 1

Intersate Power and Light Company Date

7/12/2016

Historical Aerial Photo 4/13/2016
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EXHIBIT A 

 

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

EXHIBIT A – 2016 SOIL BORINGS 

 

 
Alliant Energy 
Wisconsin Power and Light Company 
Ottumwa Generating Station 
Ottumwa, Iowa 
 
Unstable Area Determination 
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EXHIBIT A 

 

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

EXHIBIT B – 1974 SOIL LABORATORY RESULTS 

 

  
Alliant Energy 
Wisconsin Power and Light Company 
Ottumwa Generating Station 
Ottumwa, Iowa 
 
Unstable Area Determination 
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EXHIBIT A 

 

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

EXHIBIT C – CONVERSION OF BLOWCOUNT TO SOIL STRENGTH 

 
Alliant Energy 
Wisconsin Power and Light Company 
Ottumwa Generating Station 
Ottumwa, Iowa 
 
Unstable Area Determination 
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EXHIBIT A 

 

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

EXHIBIT D – BEDROCK MAPS 

 

 
Alliant Energy 
Wisconsin Power and Light Company 
Ottumwa Generating Station 
Ottumwa, Iowa 
 
Unstable Area Determination 
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EXHIBIT A 

 

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

EXHIBIT E – KARST FORMATION MAPS 

 

 
Alliant Energy 
Wisconsin Power and Light Company 
Ottumwa Generating Station 
Ottumwa, Iowa 
 
Unstable Area Determination 
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EXHIBIT A 

 

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

EXHIBIT F – OGS GROUNDWATER MAP 

 

 
Alliant Energy 
Wisconsin Power and Light Company 
Ottumwa Generating Station 
Ottumwa, Iowa 
 
Unstable Area Determination 
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Raw Data MW-301 MW-302 MW-303 MW-304 MW-305 MW-305A MW-306 MW-307 MW-308 MW-309 MW-310 MW-310A MW-311 MW-311A River at Intake
Measurement Date

April 26, 2016 3.83 18.27 8.65 27.47 22.24 NI 12.61 NI NI NI NI NI
June 23, 2016 4.05 18.25 8.18 26.31 21.55 NI 12.83 NI NI NI NI NI
August 9, 2016 4.36 18.38 9.31 29.05 23.13 NI 13.12 NI NI NI NI NI

October 26-27, 2016 4.59 18.23 8.90 27.81 22.54 NI 13.26 NI NI NI NI NI
January 18-19, 2017 4.96 18.44 9.33 28.34 23.04 NI 13.58 8.75 7.97 8.28 NI NI NI NI NI

April 19-20, 2017 4.48 17.55 6.50 25.36 20.64 NI 12.78 3.94 4.30 4.78 NI NI NI NI NI
June 20-21, 2017 4.72 18.25 8.65 28.09 22.65 NI 13.53 7.71 7.13 7.34 NI NI NI NI NI

August 21-23, 2017 5.35 18.77 10.49 30.45 24.91 NI 14.70 11.78 12.27 13.12 NI NI NI NI NI
November 8, 2017 5.09 18.50 9.73 29.81 24.15 NI 14.43 10.19 10.40 10.74 NI NI NI NI NI

April 18, 2018 5.10 18.19 8.60 27.29 22.92 NI 14.55 7.90 7.48 7.29 NI NI NI NI NI
May 30, 2018 NM NM NM NM NM NI NM 5.11 4.34 3.96 NI NI NI NI NI
June 28, 2018 NM NM NM NM NM NI NM 4.69 3.96 3.47 NI NI NI NI NI
July 18, 2018 NM NM NM NM NM NI NM 5.29 4.72 4.25 NI NI NI NI NI

August 14-15, 2018 5.72 17.85 8.50 26.49 22.35 NI 14.81 NM NM NM NI NI NI NI NI
August 29, 2018 5.54 18.01 6.00 25.02 NM NI NM NM NM NM NI NI NI NI NI

October 16, 2018 4.13 16.99 4.90 24.64 20.54 NI 13.23 3.43 NM 3.33 NI NI NI NI NI
January 8, 2019 4.41 17.87 6.42 26.56 21.78 NI 13.63 NM NM NM NI NI NI NI NI

April 8, 2019 3.94 16.67 5.52 23.51 19.90 NI 12.51 2.66 1.69 1.39 NI NI NI NI NI
August 28, 2019 NM NM NM NM NM NI NM NM NM NM 17.65 NI 12.08 NI NI

October 23-24, 2019 3.56 13.76 7.21 25.13 20.70 NI 12.19 5.67 4.08 3.66 9.32 NI 6.38 NI NI
December 11, 2019 NM NM NM NM NM NI NM 7.97 8.00 7.70 NM NI NM NI NI

February 5, 2020 3.33 NM NM NM NM NI NM 7.68 5.27 6.60 13.92 NI 9.18 NI NI
March 12-13, 2020 3.81 NM NM NM 22.50 32.39 NM NM NM NM 13.18 40.09 10.00 29.43 NI

April 1, 2020 3.36 16.9 5.18 24.27 23.32 28.98 12.34 3.8 3.51 3.71 7.54 8.77 4.83 5.27 6.6
April 13-14, 2020 3.38 17.45 6.99 26.42 21.47 30.34 12.76 6.90 5.30 5.75 12.72 10.43 7.39 5.12 10.6

June 30, 2020 NM NM NM NM NM NM NM NM NM NM NM NM NM 5.81 NM

Well Number MW-301 MW-302 MW-303 MW-304 MW-305 MW-305A MW-306 MW-307 MW-308 MW-309 MW-310 MW-310A MW-311 MW-311A River at Intake
Top of Well Casing Elevation / 

Surface Water Reference Elevation 
(feet amsl)

686.63 673.90 661.07 682.84 683.91 684.03 683.47 657.56 655.39 654.94 658.63 657.93 654.18 653.54 656.31

Screen Length (ft) 10.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 NA
Total Depth (ft from top of casing) 17.0 25.8 17.5 52.3 51.5 81.91 36.6 28.0 25.0 27.5 25.9 55.55 17.9 47.68 NA
Top of Well Screen Elevation (ft) 679.63 653.10 648.57 635.54 637.41 607.12 651.87 634.56 635.39 632.44 637.76 607.38 641.24 610.86 NA

Measurement Date
April 26, 2016 682.80 655.63 652.42 655.37 661.67 NI 670.86 NI NI NI NI NI
June 23, 2016 682.58 655.65 652.89 656.53 662.36 NI 670.64 NI NI NI NI NI
August 9, 2016 682.27 655.52 651.76 653.79 660.78 NI 670.35 NI NI NI NI NI

October 26-27, 2016 682.04 655.67 652.17 655.03 661.37 NI 670.21 NI NI NI NI NI
January 18-19, 2017 681.67 655.46 651.74 654.50 660.87 NI 669.89 648.81 647.42 646.66 NI NI NI NI NI

April 19-20, 2017 682.15 656.35 654.57 657.48 663.27 NI 670.69 653.62 651.09 650.16 NI NI NI NI NI
June 20-21, 2017 681.91 655.65 652.42 654.75 661.26 NI 669.94 649.85 648.26 647.60 NI NI NI NI NI

August 21-23, 2017 681.28 655.13 650.58 652.39 659.00 NI 668.77 645.78 643.12 641.82 NI NI NI NI NI
November 8, 2017 681.54 655.40 651.34 653.03 659.76 NI 669.04 647.37 644.99 644.20 NI NI NI NI NI

April 18, 2018 681.53 655.71 652.47 655.55 660.99 NI 668.92 649.66 647.91 647.65 NI NI NI NI NI
May 30, 2018 NM NM NM NM NM NI NM 652.45 651.05 650.98 NI NI NI NI NI
June 28, 2018 NM NM NM NM NM NI NM 652.87 651.43 651.47 NI NI NI NI NI
July 18, 2018 NM NM NM NM NM NI NM 652.27 650.67 650.69 NI NI NI NI NI

August 14-15, 2018 680.91 656.05 652.57 656.35 661.56 NI 668.66 NM NM NM NI NI NI NI NI
August 29, 2018 681.09 655.89 655.07 657.82 NM NI NM NM NM NM NI NI NI NI NI

October 16, 2018 682.50 656.91 656.17 658.20 663.37 NI 670.24 654.13 NM 651.61 NI NI NI NI NI
January 8, 2019 682.22 656.03 654.65 656.28 662.13 NI 669.84 NM NM NM NI NI NI NI NI

April 8, 2019 682.69 657.23 655.55 659.33 664.01 NI 670.96 654.90 653.70 653.55 NI NI NI NI NI
August 28, 2019 NM NM NM NM NM NI NM NM NM NM 640.98 NI 642.10 NI NI

October 23-24, 2019 683.07 660.14 653.86 657.71 663.21 NI 671.28 651.89 651.31 651.28 649.31 NI 647.80 NI NI
December 11, 2019 NM NM NM NM NM NI NM 649.59 647.39 647.24 NM NI NM NI NI

February 5, 2020 683.30 NM NM NM NM NI NM 649.88 650.12 648.34 644.71 NI 645.00 NI NI
March 12-13, 2020 682.82 NM NM NM 661.41 651.64 NM NM NM NM 645.45 617.84 644.18 624.11 NI

April 1, 2020 683.27 657.00 655.89 658.57 660.59 655.05 671.13 653.76 651.88 651.23 651.09 649.16 649.35 648.27 649.71
April 13-14, 2020 683.25 656.45 654.08 656.42 662.44 653.69 670.71 650.66 650.09 649.19 645.91 647.50 646.79 648.42 645.71

June 30, 2020 NM NM NM NM NM NM NM NM NM NM NM NM NM 647.73 NM
Bottom of Well Elevation (ft) 669.63 648.10 643.57 630.54 632.41 602.12 646.87 629.56 630.39 627.44 632.76 602.38 636.24 605.86 --

Notes: Created by: KAK Date: 5/1/2017
NM = not measured Last rev. by: NDK Date: 7/22/2020
NI= not installed Checked by: AJR Date: 7/22/2020

Proj Mgr QA/QC: EJN Date: 9/11/2020

I:\25220083.00\Data and Calculations\Tables\[wlstat_OGS.xls]levels

IPL - Ottumwa Generating Station / SCS Engineers Project #25220083.00
Table 1.  Water Level Summary

Depth to Water in feet below top of well casing/reference elevation

Ground Water or Surface Water Elevation in feet above mean sea level (amsl)
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Shallower Well Deeper Well April 1, 2020 April 13-14, 2020
MW-305 MW-305A -0.183 -0.289
MW-310 MW-310A -0.064 0.052
MW-311 MW-311A -0.036 0.054

Notes:
(1) A negative value indicates a downward gradient; a positive value indicates an upward gradient.

Created by: MDB Date: 5/14/2020
Last rev. by: MDB Date: 5/14/2020
Checked by: LMH Date: 5/14/2020
Proj Mgr QA/QC: TK Date: 5/15/2020

I:\25220083.00\Data and Calculations\Tables\[4_Vertical Gradients_OGS.xls]Gradients

Ottumwa Generating Station / SCS Engineers Project #25220083.00
Table 4. Vertical Hydraulic Gradients at Well Clusters

Well Pair Vertical Hydraulic Gradient (feet/foot)(1,2)
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