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EXECUTIVE SUMMARY 

This Structural Stability Assessment (Report) is prepared in accordance with the 

requirements of the United States Environmental Protection Agency (USEPA) Hazardous 

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

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

This Report assesses the structural stability of each CCR unit at Sutherland Generating 

Station in Marshalltown, Iowa in accordance with §257.73(b), §257.73(d), and §257.100(a) 

of the CCR Rule.  For purposes of this Report, “CCR unit” refers to an existing or inactive 

CCR surface impoundment. 

Primarily, this Report is focused on documenting whether the design, construction, 

operation, and maintenance of the CCR unit is consistent with recognized and generally 

accepted good engineering practices for the maximum volume of CCR and CCR 

wastewater which can be impounded within each CCR unit. 
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1 INTRODUCTION 

The owner or operator of the Coal Combustion Residual (CCR) unit must conduct an 

initial and periodic structural stability assessments and document whether the design, 

construction, operation, and maintenance of the CCR unit is consistent with recognized 

and generally accepted good engineering practices for the maximum volume of CCR and 

CCR wastewater which can be impounded therein. This Report is prepared in accordance 

with the requirements of §257.73(b), §257.73(d), and §257.100(a) of the CCR Rule.   

1.1 CCR Rule Applicability 

The CCR Rule requires a periodic structural stability assessment by a qualified 

professional engineer (PE) for existing and inactive CCR surface impoundments with a 

height of 5 feet or more and a storage volume of 20 acre-feet or more; or the CCR surface 

impoundment has a height of 20 feet or more (§257.73(b) and §257.100(a)). 

1.2 Structural Stability Assessment Applicability 

The Sutherland Generating Station (SGS) in Marshalltown, Iowa (Figure 1 & Figure 2) has 

four inactive CCR surface impoundments, of which only one meets the CCR Rule 

applicability within Section 1.1.  The CCR surface impoundment are identified as follows: 

• SGS North Primary Pond 

• SGS South Primary Pond 

• SGS Main Pond 

• SGS Polishing Pond 

Only the SGS Main Pond meets the requirements of §257.73(b)(1) and/or §257.73(b)(2) 

and is subject to the structural stability assessment requirements of §257.73(d) and 

§257.100(a) of the CCR Rule.  The SGS North Primary Pond, SGS South Primary Pond, 

and SGS Polishing Pond do not have an embankment height of 5 feet or more, and do not 

have a storage volume of 20 acre-feet or more.  Thus, these ponds are not subject to the 

periodic safety factor assessment requirements.    



 

Interstate Power and Light Company – Sutherland Generating Station 
Structural Stability Assessment 
March 05, 2018  2 
 

 

2 FACILITY DESCRIPTION 

SGS is located east of the City of Marshalltown and approximately one-half mile west of 

the Iowa River in Marshall County, at 3001 East Main Street, Marshalltown, Iowa.   

SGS was a fossil-fueled electric generating station consisting of three steam turbine 

electric generating units and three combustion turbine units.  SGS initiated operations in 

1954.  From 1954 to 2012 sub-bituminous coal was the primary fuel for producing steam.  

As of the end of 2012, SGS ceased using coal and modified facility operations in order to 

use natural gas as the primary fuel source.  SGS ceased natural gas generation as of June 

22, 2017 and retired.   The external combustion turbines, located west of the main 

generating station, continue operations and are now associated with the nearby 

Marshalltown Generating Station.    

When coal was the primary fuel for producing steam, a by-product of CCR was 

produced.  The CCR at SGS is categorized into two types, bottom ash and precipitator fly 

ash.   

The precipitator fly ash at SGS was collected by electrostatic precipitators and conveyed 

dry to a temporary on-site storage area.  The precipitator fly ash was then transported 

off-site for beneficial reuse.  If the dry conveying system malfunctioned, an emergency 

by-pass system would utilize water to sluice the precipitator fly ash from the generating 

plant to the CCR surface impoundments. 

The bottom ash at SGS was sluiced from the generating plant to the CCR surface 

impoundments.  Other influent flows that previously discharged into the CCR surface 

impoundments consisted of cooling tower blow down water, air compressor cooling 

water, boiler blow down water, storm water runoff from the former coal pile storage area, 

and other low-volume waste water streams from the generating plant via a basement 

sump pump.   
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General Facility Information: 

State CCR Impoundment ID 64-UDP-02-15 

Date of Initial Facility Operations 1954 

NPDES Permit Number:  IA 6469103 

Facility Title V Operating Permit: 98-TV-010R2 

Latitude / Longitude:  42°2’51”N 92°51’35”W 

Site Coordinates:   Section 32, Township 84 North, Range 17 West 

 

2.1 SGS North Primary Pond and SGS South Primary Pond 

The SGS North Primary Pond and SGS South Primary Pond, Figure 2, are located east of 

the generating plant and west of the SGS Main Pond.  The two CCR surface 

impoundments are incised.  The two CCR surface impoundments historically received 

sluiced bottom ash from the generating plant prior to SGS ceasing coal burning activities.  

The majority of the CCR that was sluiced from the generating plant settled out in the two 

primary CCR surface impoundments. The two primary CCR surface impoundments 

were dredged on a weekly basis with a long-reach excavator.  The dredged CCR was 

stockpiled adjacent to the CCR surface impoundments for dewatering prior to 

transporting to a temporary stockpile area using a front-end loader.  The CCR was then 

transported off-site for beneficial reuse or to a permitted landfill.   

Process flows into the SGS North Primary Pond and SGS South Primary Pond ceased at 

the time of the facility retirement. The influent during rainfall events included surface 

water runoff from the former coal pile storage area that is pumped into the 

impoundments by the lift pumps, Figure 2.  The water in the SGS South Primary Pond, 

in addition to discharging through the corrugated metal pipe, can overflow into a high-

density polyethylene corrugated pipe, which discharges into the west end of the SGS 

Main Pond.   

The SGS North Primary Pond and SGS South Primary Pond both have a surface area of 

approximately 0.25 acres each.   
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2.2 SGS Main Pond 

The SGS Main Pond, Figure 2, is located east of the generating plant and east of the SGS 

North Primary Pond and SGS South Primary Pond.  The SGS Main Pond receives influent 

flows from the SGS North Primary Pond and SGS South Primary Pond, as well as storm 

water runoff from the surrounding area.  The SGS North Primary Pond discharges into 

the northwest corner of the SGS Main Pond, while the overflow pipe from the SGS South 

Primary Pond discharges into the west end of the SGS Main Pond.   

The water within the SGS Main Pond flows around a series of intermediate berms to 

improve suspended solids settlement prior to discharging into the southern end of the 

SGS Polishing Pond, which is located north of the SGS Main Pond.  The water in the SGS 

Main Pond discharges into the SGS Polishing Pond via a concrete mixing channel located 

in the northeast corner of the SGS Main Pond, Appendix B.  Since SGS ceased coal burning 

activities, the water within the SGS Main Pond has receded below the invert elevation of 

the concrete mixing channel at 861.9 feet.  Therefore, water no longer discharges into the 

SGS Polishing Pond during normal conditions.     

The SGS Main Pond has a surface area of approximately 4.8 acres and has an embankment 

height of approximately 8 feet from the crest to the toe of the downstream slope.  The top 

elevation of the embankment is elevation 865 feet.  From the July 14, 2017 Annual 

Inspection Report, the total volume of impounded CCR and water within the SGS Main 

Pond is approximately 34,000 cubic yards. 

2.3 SGS Polishing Pond 

The SGS Polishing Pond, Figure 2, is located east of the generating plant and north of the 

SGS Main Pond.  The SGS Polishing Pond receives influent flows from the SGS Main 

Pond, as well as storm water runoff from the surrounding area.  The water in the SGS 

Main Pond discharges into the SGS Polishing Pond via a concrete mixing channel located 

in the northeast corner of the SGS Main Pond.  Since SGS ceased coal burning activities 

the SGS Polishing Pond no longer receives normal inflow from the SGS Main Pond and 
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the water elevation in the pond has receded well below the invert elevation of the influent 

concrete mixing channel.  The water that previously discharged into the SGS Polishing 

Pond discharged through the facility’s National Pollutant Discharge Elimination System 

(NPDES) Outfall 001, which consists of a Parshall flume and flow metering equipment, 

Figure 2.  The invert elevation of the Parshall flume is 861.3 feet.  The water that flows 

through NPDES Outfall 001 discharges into an outfall pond, which overflow drains 

towards the east into the Iowa River.  The overflow drain is a 2-foot diameter corrugated 

steel riser pipe with a rim elevation at elevation 860.5 feet. 

The SGS Polishing Pond has a surface area of approximately 1.2 acres.  The storage 

volume of the CCR surface impoundment is negligible.  The embankment on the east side 

of the CCR surface impoundment has a crest elevation of 865 feet and maximum height 

above outside grade of eight feet. 
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3 STRUCTURAL STABILITY ASSESSMENT- §257.73(d) and 
§257.100(a) 

This Report documents whether the design, construction, operation, and maintenance of 

each CCR unit is consistent with recognized and generally accepted good engineering 

practices for maximum volume of CCR and CCR wastewater which can be impounded. 

3.1 SGS Main Pond 

The SGS Main Pond was constructed in 1954 using native clay from the area of the CCR 

surface impoundment.  The SGS Main Pond originally included an area of approximately 

15 acres which has since been filled or is part of the other smaller CCR surface 

impoundments discussed in Section 2.0.   The native clay is Black Zook clay, Appendix 

B, classified as high plasticity clay (CH).   Embankments with 2H to 1V side slopes, a crest 

width of 15 feet at elevation 865 were constructed by compacting the Zook clay removed 

from the interior of the original CCR surface impoundment.   The soil stratigraphy below 

the Zook clay which ends at approximately elevation 850 feet is loose to medium dense 

sand to bedrock at approximately 250 feet below ground surface. 

The embankments have remained unchanged since construction in 1954 with the 

exception of adding a thin base coarse road surface on top of the embankments.  The 

depth of the SGS Main Pond has increased since construction, by the occasional dredging 

of CCR to maintain CCR surface impoundment capacity.  The present SGS Main Pond 

has a soil bottom near the contact with the underlying sand at elevation 850, Appendix 

C. 

Borings were installed through the embankment in March of 2006 and form the current 

understanding of embankment and foundation soils for the SGS Main Pond, Appendix 

C.  The outfall structure for the SGS Main Pond is a concrete mixing channel, Appendix 

A.  The concrete mixing channel discharges into the smaller SGS Polishing Pond. 
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3.1.1 CCR Unit Foundation and Abutments - §257.73(d)(1)(i) and §257.100(a) 

The foundation soil is a very stiff high plasticity clay (CH) with an unconfined 

compressive strength of 2,000 to 4,000 pounds per square foot, Appendix D.  The clay is 

underlain by a deposit of medium dense (SM) over rock at an elevation of approximately 

600 feet.  The foundation soils are adequate for the support of the approximately 8 foot 

high embankment with acceptable safety factors as shown in the SGS Safety Factor 

Assessment Report §257.73(b) and (e) and §257.100(a).  

3.1.2 Slope Protection - §257.73(d)(1)(ii) and §257.100(a) 

The impoundment is incised on the west side.  The south and east sides have an 

embankment crest of approximately 15 feet wide and the downstream slope of the 

embankment is approximately a 2 horizontal to 1 vertical vegetated slope.  The north side 

of the embankment abuts the SGS Polishing Pond. 

Well established and managed vegetation will minimize surface erosion on both the 

upstream and downstream slopes.  Additionally, storm water runoff is limited to the crest 

and downstream slope of the embankment, which limits the erosive force.   Therefore, 

the CCR surface impoundment configuration protects against surface erosion.  

Additionally, erosion due to wave action will have minimal impacts to the embankments.   

Sudden drawdown is addressed in Section 3.2.7. 

3.1.3 CCR Embankment Density- §257.73(d)(1)(iii) and §257.100(a) 

The embankment is constructed of compacted low plasticity clay.  The borings shown in 

Appendix D indicate an unconfined compressive strength of 2,000 to 4,000 pounds per 

square foot where the embankment is saturated and higher strength where not saturated.  

The strength of the clay indicates that the clay was compacted at optimum moisture 

during construction of the embankments and that the density of the embankments are 

adequate.  Analysis of the slope safety factor in the SGS Safety Factor Assessment Report 

§257.73(b) and (e) and §257.100(a) indicate the foundation soils or soil at the toe of the 

slope control the minimum safety factors for the slope. 
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3.1.4 Vegetation Management - §257.73(d)(1)(iv) and §257.100(a) 

Historically vegetation management has been conducted on a periodic basis.  Following 

the initial Annual Inspection in June 2017, the facility managed the vegetation to facilitate 

effective inspection.  The facility plans to continue managing the vegetation on the 

embankments at a height that facilitates effective inspections. 

3.1.5 Spillway Management - §257.73(d)(1)(v) and §257.100(a) 

The SGS Main Pond discharges through a precast concrete mixing channel into the SGS 

Polishing Pond.  The structure is constructed of non-erodible material and designed to 

carry sustained flows. 

The mixing channel is checked for malfunction (e.g., blockages, deformations) during the 

7-day inspections by the facility personnel.  

This CCR surface impoundment currently has a hazard potential classification of “Low,” 

which in turn requires an evaluation of the impacts of a 100-year rainfall event. The 

Inflow Flood Control Plan, which is a separate document developed to comply with 

§257.82 and §257.100(a), shows that the precipitation from this event will drain through 

the hydraulic structures without overtopping the embankments of the CCR surface 

impoundment. 

3.1.6 Hydraulic Structures - §257.73(d)(1)(vi) and §257.100(a) 

During the Annual Inspection in June 2017, the mixing channel structure showed 

minimal signs of deterioration, deformation, distortion, sedimentation, debris blockages, 

and no bedding deficiencies were observed. 

3.1.7 Sudden Drawdown - §257.73(d)(1)(vii) and §257.100(a) 

The toe of the embankment is flooded if the Iowa River backwater exceeds elevation 857 

feet.  In extreme floods of the Iowa River, flood waters may rise higher than the outlet 

structure elevations, and the CCR surface impoundment may be filled by the Iowa River 

flood water.  The external flood water may drain quickly as the flood abates creating 

sudden drawdown conditions on the outside slope.  No sudden drawdown would occur 
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on the inside slope since the water below the outlet structure must either evaporate or 

exfiltrate from the SGS Main Pond. 

The embankment and the foundation soils immediately below the embankment are high 

plasticity clay and there will be no sudden drawdown seepage pressure from the short-

term impacts when floodwaters receding. 
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APPENDIX C – Pond Configuration, Sampling Location and Boring Logs 
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