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EXECUTIVE SUMMARY 

This History of Construction (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 (CCR) from Electric 

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

This Report documents the construction history of each CCR unit at the Sutherland 

Generating Station in Marshalltown, Iowa in accordance with §257.73(c) and §257.100(a) 

of the CCR Rule.  For purposes of this Report, the term “CCR unit” only refers to existing 

and inactive CCR surface impoundments. 

Primarily, this Report is focused on providing history of construction information for 

each CCR surface impoundment to the extent feasible, provided that such information is 

reasonably and readily available. 
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1 INTRODUCTION 

The owner/operator of the CCR units must provide a history of construction for the 

inactive CCR surface impoundments at the Sutherland Generating Station (SGS) in 

Marshalltown, Iowa in accordance with §257.73(c)(1) and §257.100(a) of the CCR Rule.  

Hard Hat Services, on behalf of Interstate Power and Light Company, has provided 

history of construction information for the CCR surface impoundments to the extent 

feasible, provided that such information is reasonably and readily available. 

1.1 CCR Rule Applicability 

The CCR Rule requires that an owner/operator of a CCR unit must provide a history of 

construction for CCR surface impoundments with a height of 5 feet or more and a storage 

volume of 20 acre-feet or more; or for CCR surface impoundments with a height of 20 feet 

or more (§257.73(b)(1), §257.73(b)(2), and §257.100(a)). 

1.2 History of Construction Applicability 

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

applicability within Section 1.1.  The CCR surface impoundments 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 periodic safety factor assessment requirements of §257.73(e) 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 CCR surface impoundments 

are not subject to the periodic safety factor assessment requirements. 
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2 FACILITY DESCRIPTION 

The following sub-sections provide a general facility description. 

2.1 Name and Address - §257.73(c)(1)(i) and §257.100(a) 

Included below is the name and address of the owner/operator of the CCR units, name 

of each CCR unit, and state identification number for the CCR Units (if one has been 

assigned by the state). 

Owner/Operator Name and Address: 

 Interstate Power and Light Company (an Alliant Energy Company) 
 Sutherland Generating Station 
 3001 East Main Street 

Marshalltown, IA 50158 

The names of the inactive CCR Units located at SGS are identified as follows: 

• SGS North Primary Pond  

• SGS South Primary Pond  

• SGS Main Pond 

• SGS Polishing Pond  

The state identification number that has been assigned to the CCR Units at SGS, by the 

Iowa Department of Natural Resources (DNR), is 64-UDP-02-15. 

2.2 General Facility History 

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

the Iowa River in Marshall County.  Figure 1 provides both a topographic map and an 

aerial photograph of the SGS facility location, with the approximate property boundary 

of the facility identified.     

SGS, originally owned/operated by the Iowa Electric Light and Power Company, 

initiated facility operations in 1954.  At the time of initial facility operations SGS was a 

fossil–fueled electric generating station that consisted of two steam electric generating 

units (Unit 1 and Unit 2).  The initial steam electric generating units at SGS both had a 
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nameplate rating of 37.5 Megawatts (MW) each.  At the time of initial operations both 

Unit 1 and Unit 2 burned coal as the primary fuel source.  The coal was transported to 

and received by the facility via rail car.  A third steam electric generating unit (Unit 3) 

was commissioned in 1961.  Unit 3 had a nameplate rating of 96 MW and also burned 

coal as the primary fuel source.   

The burning of coal produced a by-product of CCR.  The CCR at SGS was categorized 

into two types, bottom ash and fly ash.  Boilers 1 and 2 were pulverized coal dry-bottom 

boilers.  Boiler 3 was a cyclone wet-bottom boiler with a water-filled slag tank under the 

boiler which quenched the molten ash.  Ash and slag that collected in the bottom of the 

boilers was periodically sluiced with water from the generating plant to a surface 

impoundment.  At the time of initial facility operations, the fly ash that was produced 

from Unit 1 and Unit 2 was not recovered as it would get carried from the boiler furnace 

as part of the flue gas.  Unit 3 consisted of a mechanical cyclone separator that collected 

fly ash.  The fly ash was sluiced with water from the generating plant to a surface 

impoundment.  The original CCR surface impoundment at SGS is presumed to have been 

constructed at the same time as the generating plant.  The CCR surface impoundment, 

which is located to the east of the generating plant, was initially identified within 

historical drawings as an Ash Disposal Pond, as well as an Ash Pit.  The original 

configuration is presumed to have consisted of one large CCR surface impoundment.  

Historical drawings that identify the layout and location of the original CCR surface 

impoundment are provided in Appendix A.   

When the facility was operating, the bottom ash produced from generating Units 1 and 

2, as well as bottom ash (slag) produced from generating Unit 3 was sluiced to the western 

portion of the CCR surface impoundment.  In addition to sluiced bottom ash and slag, 

other influent flows that discharged into the CCR surface impoundment consisted of 

cooling tower blow down water, air compressor cooling water, boiler blow down water, 

storm water runoff from the coal pile storage area, and other low-volume waste water 

streams from the generating plant via a ground-floor sump pump.  There is no known 
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readily available information regarding the original hydraulic structures associated with 

the original CCR surface impoundment.   

At some point after construction of the generating plant, the facility was retrofitted with 

electrostatic precipitators.  From review of historical photographs and discussions with 

facility personnel, it is estimated that the electrostatic precipitators were constructed 

around 1975.  With the construction of the electrostatic precipitators, fly ash produced 

from the generating units would be electrostatically precipitated and collected.  The 

precipitator fly ash that was collected was conveyed dry and stored in a fly ash storage 

silo prior to being transported off-site to an ash landfill.  In 1994 the off-site ash landfill 

was closed.  At that time, the precipitator fly ash was transported to an on-site temporary 

storage area prior to being 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 impoundment.   

Additional discussions on the historical construction, operations, and modifications of 

the CCR surface impoundments at SGS is provided in further detail throughout Section 

3. 

From 1954 to 1991 the owner/operator of SGS was the Iowa Electric Light and Power 

Company.  In 1991, the Iowa Southern Utilities Company merged with Iowa Electric 

Light and Power Company to create IES Industries.  In 1998, a three-way merger was 

completed between IES Industries, Interstate Power Company, and Wisconsin Power and 

Light Company forming Interstate Energy Corporation.  In 1999, Interstate Energy 

Corporation changed its name to Alliant Energy Corporation. 

The configuration of the original CCR surface impoundment has evolved over time as 

provided in further detail in Section 3.1.5.  As SGS exists today, the configuration consists 

of four CCR surface impoundments.  The CCR surface impoundments are identified as 

the SGS North Primary Pond, SGS South Primary Pond, SGS Main Pond, and SGS 
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Polishing Pond.  The four CCR surface impoundments remain within the footprint of the 

original CCR surface impoundment.   

At the end of 2012, SGS ceased using coal and modified facility operations to use natural 

gas as the primary fuel source.  At that time, the CCR surface impoundments became 

inactive as CCR was no longer produced.  From 2012 through 2017 the inactive CCR 

surface impoundments remained the primary receivers 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 ground-floor sump pump.  As of June 30, 2017, SGS ceased natural 

gas generation and retired.  With SGS ceasing generating operations the inactive CCR 

surface impoundments no longer receive process flows.  Presently, the inactive CCR 

surface impoundments only receive influent flows during rainfall events, including 

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

North Primary Pond by the lift pumps.   

The inactive CCR surface impoundments at SGS are anticipated to be closed in 2019.         
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3 HISTORY OF CONSTRUCTION - §257.73(c)(1) and 
§257.100(a) 

This Report documents the history of construction information for the inactive CCR 

surface impoundment to the extent feasible, provided that such information is reasonably 

and readily available.  The following activities were completed to reasonably collect and 

assemble the readily available history of construction information: 

• Historical aerial photography review; 

• Historical topography review; and 

• Electronic design drawing, specification, and report review. 

3.1 SGS Main Pond 

The following subsections are intended to meet the requirements of the CCR Rule 

§257.73(c)(1) and §257.100(a) for the SGS Main Pond. 

3.1.1 CCR Unit Location - §257.73(c)(1)(ii) and §257.100(a) 

The SGS Main Pond is located east of the generating plant on the eastern portion of the 

site.  The location of the SGS Main Pond, in reference to the surrounding topography, is 

identified on both a USGS 7 ½ minute topographic quadrangle map and aerial 

photograph on Figure 1.  Figure 2 identifies the configuration of the SGS Main Pond, as 

well as provides the location of the SGS Main Pond in relation to the other CCR surface 

impoundments at SGS.   

3.1.2 Statement of Purpose - §257.73(c)(1)(iii) and §257.100(a) 

The SGS Main Pond is an inactive CCR surface impoundment that receives influent flows 

from the SGS North Primary Pond and SGS South Primary Pond.  Process flows into the 

SGS North Primary Pond and SGS South Primary Pond ceased at the time of the 

generating plant retirement in June 2017.  Presently, the only influent flows occur during 

rainfall events and includes surface water runoff from the former coal pile storage area 

that is pumped into the SGS North Primary Pond by the lift pumps.  The SGS North 

Primary Pond is designed to discharge into the northwest corner of the SGS Main Pond 
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while the overflow pipe from the SGS South Primary Pond is designed to discharge into 

the west end of the SGS Main Pond.      

The water within the SGS Main Pond is designed to flow around a series of intermediate 

finger berms 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 is designed to 

discharge into the SGS Polishing Pond via a precast concrete mixing channel located in 

the northeast corner of the SGS Main Pond.   

The water within the SGS Polishing Pond is designed to discharge through the facilities 

National Pollutant Discharge Elimination System (NPDES) Outfall 001 which consists of 

a Parshall flume and flow metering equipment.  The water within the SGS Polishing Pond 

is designed to discharge into a small discharge pond.  The water in the discharge pond 

would then drain through a corrugated metal pipe into a treatment swale located north 

of the discharge pond.  The water in the treatment swale would then flow west for several 

hundred yards between the rail road tracks located north of the generating plant.  At the 

end of the treatment swale, an underground culvert directed the stream under the rail 

road tracks towards the north and into Unnamed Creek parallel to the county road, 

eventually draining towards the east into the Iowa River. 

Water is no longer regularly discharged from the SGS Main Pond.  Additionally, as the 

facility ceased operations, it is anticipated that future water levels within the inactive 

CCR surface impoundments will continue to be minimal.  The SGS Main Pond, along 

with the other inactive CCR surface impoundments at SGS, are anticipated to be closed 

in 2019. 

3.1.3 Physical Layout Information - §257.73(c)(1)(iv) and §257.100(a) 

As identified in an Inflow Flood Control Plan1 prepared for SGS in accordance with 

§257.82 and §257.100(a) of the CCR Rule, the SGS Main Pond has a watershed of 

                                                      
1 Inflow Flood Control Plan, Sutherland Generating Station, 2018, Hard Hat Services 



 

Interstate Power and Light Company – Sutherland Generating Station 
History of Construction 
March 05, 2018     8 
 

 

approximately 26.5 acres.  Approximately 20 acres of the watershed drainage area 

includes the generating plant structures, the former coal pile storage area, and land 

adjacent to the inactive CCR surface impoundments.  Approximately 6.5 acres of the 

watershed drainage area consists of open water associated with the inactive CCR surface 

impoundments.   

As discussed in an Annual Inspection Report2 prepared for SGS in accordance with 

§257.83 and §257.100(a) of the CCR Rule, the SGS Main Pond is incised along the west 

side of the CCR unit.  The north side of the SGS Main Pond, along the western portion, is 

also incised.  The eastern portion of the north side of the SGS Main Pond consists of an 

embankment that separates the SGS Main Pond from the SGS Polishing Pond.  The south 

and east embankments of the SGS Main Pond have an elevation of approximately 865.3 

feet at the lowest point of the embankments and a height of approximately 10 feet from 

the crest to the toe of the downstream slopes of the embankments.  The maximum interior 

storage depth of the SGS Main Pond is approximately 11.8 feet.  The total volume of 

impounded CCR and water within the SGS Main Pond is approximately 34,000 cubic 

yards.        

3.1.4 Foundation and Abutment Properties - §257.73(c)(1)(v) and §257.100(a) 

As identified in a Safety Factor Assessment3 prepared for SGS in accordance with 

§257.73(e) and §257.100(a) of the CCR Rule, SGS is located in the alluvial outwash 

formations of the Iowa River.  The general soil stratigraphy in Iowa is windblown Loess 

on the surface with glacial till below the loess.  In some locations the loess is eroded away 

and in river valleys the till is also totally or partially eroded and overlain by alluvial soils.  

The Marshall County Soil Survey indicates that black clay (Zook clay) is some of the finest 

textured soils derived from alluvial deposition and is found in the lower parts of bottom 

                                                      
2 Annual Inspection Report, Sutherland Generating Station, 2017, Hard Hat Services 
3 Safety Factor Assessment, Sutherland Generating Station, 2018, Hard Hat Services 
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lands below alluvial benches that divide the bottomland of river valleys from the loess 

deposits.     

Soil borings and cone penetrometer test (CPT) borings were installed in the vicinity of the 

CCR surface impoundments in 2006 (Appendix E).  Deep soil borings were installed west 

and south of the CCR surface impoundments in 2007 (Appendix E).  Additional soil 

borings and CPT borings were installed southwest of the CCR surface impoundments in 

2008 (Appendix F).   

The generalized soil conditions at the embankments is compacted Zook clay from the top 

elevation at 865 feet to elevation 857-855 feet (assuming some topsoil was stripped prior 

to compacting the embankments), undisturbed Zook clay to elevation 850 feet and loose 

to medium dense alluvial sand below that elevation.  The Zook clay prior to construction 

of the embankments was approximately 8-feet thick and was exposed to desiccation and 

bottom drainage after deposition.  In addition to the natural drainage and desiccation, 

the undisturbed Zook clay below the embankments has been surcharge loaded by as 

much as 8-feet of compacted embankment for over 50 years further consolidating the clay 

under the embankment.  Pocket penetrometer results from the 2006 borings (Appendix 

E) indicate that the underlying Zook clay is over consolidated.  Zook clay at the toe of the 

embankment slopes is assumed to be normally consolidated since the area is normally 

saturated and is not expected to show significant desiccation.     

3.1.5 Historical Construction and Use - §257.73(c)(1)(vi) and §257.100(a) 

The SGS Main Pond (located within the footprint of the original Ash Disposal Pond as 

identified in historical drawings) was constructed in 1954 in an area located east of the 

generating plant.  Historical drawings that identify the original layout of the CCR surface 

impoundment are provided in Appendix A.   

There are no known reasonably and readily available documents that detail the method 

of site preparation and construction of each zone of the SGS Main Pond.  In-situ soil 

properties of the CCR surface impoundment were identified in a Safety Factor 
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Assessment4 prepared for SGS in accordance with §257.73(e) and §257.100(a) of the CCR 

Rule.  As discussed in the Safety Factor Assessment, soil borings and CPT borings were 

installed in the vicinity of the CCR surface impoundment along the south and east 

embankments in 2006 (Appendix E).  The borings indicated that the embankments were 

constructed of Zook clay.    

Historical use of the CCR surface impoundments consisted of being the primary receiver 

of CCR.  The bottom ash produced from generating Units 1 and 2, as well as bottom ash 

(slag) produced from generating Unit 3 was sluiced to the western portion of the CCR 

surface impoundment.  In addition to sluiced CCR, other influent flows that discharged 

into the CCR surface impoundment consisted of cooling tower blow down water, air 

compressor cooling water, boiler blow down water, storm water runoff from the coal pile 

storage area, and other low-volume waste water streams from the generating plant via a 

ground-floor sump pump. 

At some point after construction of the generating plant, the facility was retrofitted with 

electrostatic precipitators.  From review of historical photographs and discussions with 

facility personnel, it is estimated that the electrostatic precipitators were constructed 

around 1975.  With the construction of the electrostatic precipitators, fly ash produced 

from the generating units would be electrostatically precipitated and collected.  The 

precipitator fly ash that was collected was conveyed dry and stored in a fly ash storage 

silo prior to being transported off-site to an ash landfill.  In 1994 the off-site ash landfill 

was closed.  At that time, the precipitator fly ash was transported to an on-site temporary 

storage area prior to being 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 impoundment. 

Historical aerial photographs taken between 1965 and 1983 confirm the configuration of 

the large CCR surface impoundment generally went unchanged during that time period 

                                                      
4 Safety Factor Assessment, Sutherland Generating Station, 2018, Hard Hat Services 
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(Appendix B).  The only visual changes during that time, as observed from the historical 

aerial photographs, was the interior of the pond filling up with what is presumed to be 

CCR. 

A historical aerial photograph taken in 1994 identified the first significant reconfiguration 

of the CCR surface impoundment (Appendix B).  At that time, the northwestern portion 

of the CCR surface impoundment was observed to have been filled in with what is 

presumed to be CCR.  Additionally, the historical aerial photograph showed the addition 

of a primary settling pond that appeared to be constructed within the western portion of 

the original footprint of the CCR surface impoundment.  The primary settling pond 

became the primary receiver of sluiced CCR, as well as process flows and storm water 

flows.  The secondary settling pond, located east of the primary settling pond, was 

divided by an intermediate finger berm.  Soil borings and CPT borings installed along 

the intermediate finger berm in 2006 indicated the berm was constructed completely out 

of bottom ash (Appendix E).  From the historical aerial photograph, it appears the 

primary settling pond discharged into the northwest corner of the secondary settling 

pond.  The water in the secondary settling pond would then flow to the southwest corner 

of the CCR surface impoundment and around the intermediate finger berm where it 

would then flow to the northeast corner of the secondary settling pond.  The water would 

then flow through a hydraulic structure into a small discharge pond.  There is no known 

readily available information regarding the hydraulic structures associated with the 

primary settling pond, secondary settling pond, or discharge pond at the time the 

historical aerial photograph was taken.    

A historical aerial photograph taken in 2005 (Appendix B), as well as a Settling Pond 

Survey drawing prepared by Hard Hat Services in 2005 (Appendix G), showed that at 

some point in time since the 1994 historical aerial photograph was taken that the primary 

settling pond had been separated into a north primary settling pond and a south primary 

settling pond.  The Settling Pond Survey drawing also identified a hydraulic structure 

located in the northeast corner of the secondary settling pond.  The hydraulic structure 
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consisted of a flow metering flume.  The water in the secondary settling pond would flow 

through the metering flume prior to discharging into a small discharge pond.         

The CCR surface impoundments were last modified in 2006 as identified in design 

drawings prepared by Hard Hat Services (Appendix G), as well as historical aerial 

photographs during that same year (Appendix B).  The configuration of the north 

primary settling pond (presently identified as the SGS North Primary Pond) and south 

primary settling pond (presently identified as the SGS South Primary Pond) generally 

remained the same.  Modifications included the reconfiguration of the secondary settling 

pond (presently identified as the SGS Main Pond) with the construction of additional 

intermediate finger berms, as well as the construction of a polishing pond (presently 

identified as the SGS Polishing Pond) located northeast of the secondary settling pond.  

The water within the SGS North Primary Pond and SGS South Primary Pond discharged 

to the east into the northwest corner of the reconfigured SGS Main Pond.  The water 

within the SGS Main Pond was designed to flow around the series of intermediate finger 

berms prior to discharging to the north through a precast concrete mixing channel into 

the SGS Polishing Pond.  The water within the SGS Polishing Pond discharged through 

the facilities NPDES Outfall 001, which consisted of a Parshall flume and flow metering 

equipment, and into the small discharge pond.  The water would then drain through a 

corrugated metal pipe into a grassy ditch located north of the discharge pond.  The water 

in the grassy ditch would then flow west for several hundred yards between the rail road 

tracks located north of the generating plant.  At the end of the grassy ditch, an 

underground culvert directed the stream under the rail road tracks towards the north 

and into an unnamed drainage ditch parallel to the county road, eventually draining 

towards the east into the Iowa River.   

At the end of 2012, SGS ceased using coal and modified facility operations to use natural 

gas as the primary fuel source.  At that time, the CCR surface impoundments became 

inactive as CCR was no longer produced.  From 2013 through 2017 the inactive CCR 

surface impoundments remained the primary receivers of cooling tower blow down 
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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 ground-floor sump pump.  As of June 30, 2017, SGS ceased natural 

gas generation and retired. With SGS ceasing generating operations the inactive CCR 

surface impoundments no longer received process flows.  Presently, the inactive CCR 

surface impoundments only receive influent flows during rainfall events, including 

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

North Primary Pond by the lift pumps. The inactive CCR surface impoundments at SGS 

are anticipated to be closed in 2019. 

The following list provides a general overview of the known modifications and 

operations associated with the SGS Main Pond since initial facility operations: 

• The original CCR surface impoundment, identified in historical drawings as an 

Ash Disposal Pond or an Ash Pit, was reconfigured into two separate CCR surface 

impoundments at some point prior to 1994.  The reconfigured CCR surface 

impoundments were identified as a primary settling pond and a secondary 

settling pond.  At some point in time prior to 2005 the primary settling pond was 

reconfigured into two separate CCR surface impoundments.  The reconfigured 

CCR surface impoundments were identified as a north primary settling pond and 

a south primary settling pond.  In 2006, the secondary settling pond was 

reconfigured into two separate CCR surface impoundments.  The reconfigured 

CCR surface impoundments were identified as a secondary settling pond and a 

polishing pond.  At some point in time since 2006 the CCR surface impoundments 

were reidentified as the SGS North Primary Pond, SGS South Primary Pond, SGS 

Main Pond, and SGS Polishing Pond. 

• The discharge associated with the CCR surface impoundments pre-dates the 

NPDES program established in 1972.  The discharge was listed with the State of 

Iowa NPDES Permit as NPDES Outfall 001. 
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• In June 1991 SGS modified coal burning operations by switching from Iowa coal 

to Powder River Basin coal.   

• Maintenance dredging of CCR from the SGS North Primary Pond and SGS South 

Primary Pond occurred on a regular basis prior to 2012.  During dredging 

operations valves could be turned to redirect the process waters to the CCR surface 

impoundment that was not being dredged.  The dredged CCR was temporarily 

stored north of the SGS North Primary Pond where it was allowed to dewater.  

The material would then be moved with an end-loader to a temporary on-site 

storage pile.  The CCR was then transported off-site for beneficial reuse or 

landfilling.  Maintenance dredging of CCR from the SGS Main Pond occurred less 

frequently as the majority of CCR was collected in the SGS North Primary Pond 

and SGS South Primary Pond.  There is no known readily available information 

detailing maintenance dredging operations or frequency associated with the SGS 

Main Pond.     

• In 2006, the current configuration of the SGS Main Pond and SGS Polishing Pond 

were constructed (Appendix G).  The existing intermediate finger berm located 

within the SGS Main Pond was stabilized by removing bottom ash material to 

approximately 1 foot above the normal water elevation within the SGS Main Pond.  

The berm was then compacted, followed by placement of geogrid and compacted 

AgPave (hydrated fly ash) along the berm crest.  In addition to repairing the 

existing intermediate finger berm, new intermediate finger berms were 

constructed out of quarry shot rock and compacted AgPave.  The new 

intermediate finger berms allowed access to the entire surface impoundment for 

maintenance dredging, as well as increased the detention time to enhance settling 

of suspended solids.  A precast concrete mixing channel was installed in the the 

northwest corner of the SGS Main Pond.  The installation of the mixing channel 

was completed in order to allow for chemical addition to settle out suspended 
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solids and reduce algae.  Lastly, the hydraulic structure located in the northeast 

corner of the small discharge pond was modified by adding a section of corrugated 

metal pipe to the top of the existing structure to create an underflow discharge. 

Historical aerial photographs (See Appendix B) and historical topographic maps (See 

Appendix C) identify the topographic changes to the SGS Main Pond that have occurred 

since the time of initial facility operations. 

3.1.6 Structures, Appurtenances, and Operations- §257.73(c)(1)(vii) and 

§257.100(a) 

Detailed dimensional drawings of the SGS Main Pond that were reasonably and readily 

available are identified below.  The detailed dimensional drawings were obtained from 

various designs, plans, and reports that were assembled during the historical information 

review. 

• Historical Site Drawings (1959, 1961) – Drawings provide the general layout and 

location of the original CCR surface impoundment around the time of initial plant 

operations (Appendix A). 

• Area Plan (1957 - with revisions through 1996) – Drawing provides the general 

layout and location of the CCR surface impoundment around the time of initial 

plant operations.  Drawing also identifies various modifications to the generating 

plant between 1957 and 1996 (Appendix G). 

• Settling Pond Survey (2005) – Drawing prepared by Hard Hat Services identifies 

existing conditions of the north primary settling pond, south primary settling 

pond, secondary settling pond, and discharge pond at the time the topographic 

survey was completed in 2005.  Drawing identifies topographic contours of the 

area, as well as locations of existing hydraulic structures (Appendix G). 

• Geotechnical and Sediment Sample Test Locations (2006) – Drawing prepared by 

Hard Hat Services provides locations of historical soil borings and CPT borings 
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that were completed at SGS in the vicinity of the CCR surface impoundments.  

(Appendix E). 

• Phase 1 Polishing Pond Design and Phase 2 Settling Pond Reconfiguration (2006) 

– Design drawings prepared by Hard Hat Services identify proposed 

modifications to the configuration of the CCR surface impoundments, including 

the reconfiguration of the SGS Main Pond with the stabilization of the existing 

intermediate finger berm, addition of new intermediate finger berms, addition of 

a precast concrete mixing channel hydraulic structure between the SGS Main Pond 

and SGS Polishing Pond, and modification of the existing hydraulic structure 

associated with the small discharge pond (Appendix G). 

• Deep Borings and Well Boring Locations (2007, 1994) – Drawing prepared by 

Aether DBS provides locations of historical deep soil borings completed by Black 

and Veatch in 2007 (Appendix E) and location of a groundwater well with boring 

log information completed by Layne-Western Company, Inc. in 1994 (Appendix 

D). 

• Embankment Cross Sections (2012) – Drawings prepared by Aether DBS provide 

cross-sections of the existing conditions of the south and east embankments of the 

SGS Main Pond and east embankment of the SGS Polishing Pond at the time the 

survey was completed in 2012 (Appendix G). 

• Topographic Survey (2016) - Drawing prepared by DLZ identifies existing 

conditions of the CCR surface impoundments at the time the survey was 

completed in 2016.  Drawing identifies topographic contours of the area, as well 

as locations of existing hydraulic structures (Appendix G). 

3.1.7 Instrumentation - §257.73(c)(1)(viii) and §257.100(a) 

The SGS Main Pond does not have existing instrumentation that supports the operation 

of the CCR unit.  Review of readily available historical documents from 2005 identified a 
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flow metering flume that was used to support the operation of what was then identified 

as the secondary settling pond.  The instrumentation is presumed to be the same existing 

flume and metering instrumentation presently associated with the SGS Polishing Pond, 

which is the downstream receiver of the SGS Main Pond.  The metering instrumentation 

consists of an ultrasonic level indicator mounted over a Parshall flume hydraulic 

structure in the northeast corner of the SGS Polishing Pond.  The ultrasonic level indicator 

collects flow data in accordance with the requirements of the facility’s NPDES permit for 

NPDES Outfall 001. 

3.1.8 Area-Capacity Curve - §257.73(c)(1)(ix) and §257.100(a) 

An area-capacity curve identifies the relationship between the surface area of the CCR 

surface impoundment and an elevation, which corresponds to an available storage 

capacity.  After review of readily available historical documents, there is no readily 

available information regarding area-capacity curves for the SGS Main Pond.    

3.1.9 Spillway and Diversion Features - §257.73(c)(1)(x) and §257.100(a) 

The SGS Main Pond is equipped with one hydraulic structure, which is located in the 

northeast corner of the SGS Main Pond.  The hydraulic structure consists of a precast 

concrete mixing channel, which is designed to allow water from the SGS Main Pond to 

flow into the SGS Polishing Pond.  The mixing channel, which is approximately 15 feet 

long and 2 feet wide at the inlet and outlet, was installed to allow for chemical addition 

to settle out suspended solids and for algae control.  The water in the SGS Polishing Pond 

is designed to flow through a Parshall flume prior to discharging into a small discharge 

pond.  The water in the discharge pond is designed to flow under a section of corrugated 

metal pipe prior to overflowing into a 24-inch diameter concrete manhole and through a 

corrugated metal pipe into a treatment swale located north of the discharge pond.  The 

water in the treatment swale would then flow west for several hundred yards between 

the rail road tracks located north of the generating plant.  At the end of the treatment 

swale, an underground culvert directed the stream under the rail road tracks towards the 
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north and into Unnamed Creek parallel to the county road, eventually draining towards 

the east into the Iowa River.  

The hydraulic structures are constructed of non-erodible material and designed to carry 

sustained flows.  Additional information regarding the hydraulic capacity of the 

hydraulic structure associated with the SGS Main Pond is provided in the Inflow Flood 

Control Plan5.       

3.1.10 Construction Specifications, Surveillance, Maintenance, and Repair - 

§257.73(c)(1)(xi) and §257.100(a) 

SGS implements a Site-Specific Inspection and Maintenance (I&M) Plan6, in accordance 

with an Alliant Energy I&M Plan7.  The Site-Specific I&M Plan has been implemented at 

SGS to identify the factors which may affect the long-term stability of the CCR surface 

impoundment.  The Site-Specific I&M Plan identifies existing operation and maintenance 

activities, and identifies the inspection, monitoring, maintenance, and recordkeeping 

requirements as outlined in the Alliant Energy I&M Plan to maintain the integrity of the 

CCR surface impoundment. 

Visual inspections of the SGS Main Pond are completed in accordance with §257.83 and 

§257.100(a) of the CCR Rule.  At intervals not exceeding seven days, the SGS Main Pond 

is visually inspected for any appearances of structural weakness or other conditions 

which are disrupting or have the potential to disrupt the operation or safety of the CCR 

surface impoundment. At intervals not exceeding thirty days, instrumentation serving 

the SGS Main Pond is visually inspected to confirm proper working condition.  In 

addition to the seven-day and thirty-day inspections, SGS conducts event-related 

inspections which may include inspections following storm events, seismic events, major 

maintenance activities, as well as other unusual events.  Annual inspections are 

conducted by a qualified PE who is familiar with the requirements of the CCR Rule, the 

                                                      
5 Inflow Flood Control Plan, Sutherland Generating Station, 2018, Hard Hat Environmental Services 
6 Inspection and Maintenance (I&M) Plan, Sutherland Generating Station, May 2017, Version 3.0-Revision 0.0 
7 Inspection and Maintenance (I&M) Plan, Alliant Energy, February 2017, Version 3.0-Revision 0.0 
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Alliant Energy I&M Plan, the SGS Site-Specific I&M Plan, and other facility specific 

information pertaining to the CCR surface impoundment. 

Maintenance activities that are completed at SGS may include routine maintenance, 

event-related maintenance, and long-term maintenance.  Routine maintenance activities 

may include management of vegetation (or other forms of slope protection), tree and 

sapling removal, reseeding of disturbed vegetated areas, removal of debris from 

collection and diversion channels, and repair of eroded areas.  Event-related maintenance 

activities may include maintenance after unusual events such as heavy rainfall, periods 

of very high winds, or seismic activity.  Maintenance may include repair of eroded areas 

or removal of damaged vegetation.  Long-term maintenance activities are identified as 

part of the ongoing inspection program, through the annual inspections, or through other 

engineering evaluations and may include larger remediation activities.        

3.1.11 Structural Instability Records - §257.73(c)(1)(xii) and §257.100(a) 

After review of readily available historical documents there are no known records of 

structural instability associated with the SGS Main Pond that were identified. 
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4 CHANGES TO THE HISTORY OF CONSTRUCTION 

If there is a significant change to any information compiled within the Report, the owner 

or operator of the CCR unit must update the relevant information and place into the 

facility’s operating record as required by §257.105(f)(9) and §257.100(a). 
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APPENDIX E – Soil Borings and CPT 
Borings- 2006, 2007 
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APPENDIX F – Soil Borings and CPT 
Borings - 2008 
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TERRACON
Operator:   GF
Sounding:   C-333
Cone Used:  DSA1092

CPT Date/Time:  12/12/2008 8:42:50 AM
Location:  Sutherland Unit 4
Job Number:  08085080

Maximum Depth = 26.25 feet Depth Increment = 0.066 feet

Elevation 860.70

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 
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Local Friction 

 Fs TSF
30

Pore Pressure  

 Pw TSF
1-1

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120



TERRACON
Operator:   GF
Sounding:   C-328
Cone Used:  DSA1092

CPT Date/Time:  12/10/2008 2:32:46 PM
Location:  Sutherland Unit 4
Job Number:  08085080

Maximum Depth = 34.25 feet Depth Increment = 0.066 feet

Elevation 860.20

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 
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Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  
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TERRACON
Operator:   GF
Sounding:   C-316
Cone Used:  DSA1092

CPT Date/Time:  12/11/2008 1:08:59 PM
Location:  Sutherland Unit 4
Job Number:  08085080

Maximum Depth = 36.55 feet Depth Increment = 0.066 feet

Elevation 859.70

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 
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Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  
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TERRACON
Operator:   GF
Sounding:   C-370
Cone Used:  DSA1092

CPT Date/Time:  12/5/2008 7:53:41 AM
Location:  Sutherland Unit 4
Job Number:  08085080

Maximum Depth = 73.95 feet Depth Increment = 0.066 feet

Elevation 856.50

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 
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Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120



CLAY; dark brown; firm; dry; high plasticity; w/ trace
sand

SAND; yellowish brown; loose; moist; fine sand to
medium sand grained; well graded; subangular; w/
trace clay

CLAY; dark brown; firm; moist; high plasticity; w/
trace sand
SAND; yellowish brown; loose; moist; fine sand to
coarse sand grained; well graded; subangular; w/
trace silt
SAND; pale brown; very loose; moist; fine sand
grained; well graded; subrounded
SAND; fine sand to coarse sand grained
grading w/ trace fine gravel

SAND; fine sand grained

SAND; light brown; medium dense; fine sand
grained; well graded; subrounded; w/ trace fine
gravel, trace coarse sand

SAND; pale brown; medium dense; fine sand to
medium sand grained; well graded; subrounded; w/

0.0

1.5

3.5
4.0

6.0

23.5

29.0

Advanced w/4 1/4" ID; 8"
OD hollow stem auger
w/center plug.
SPT performed w/auto
hammer.
Samples 1 & 2 were
frozen during logging

Advanced w/2 15/16"
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29' A=FINE SAND
B=FINE TO MEDIUM

Flat level, Agricultural field
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trace fine gravel

Clayey SILT; gray; soft; non plastic; w/ trace sand

SAND; brown; medium dense; fine sand to coarse
sand grained; well graded; angular; w/ trace fine
gravel

CLAY; dark gray; very stiff; high plasticity; w/ some
fine sand
SAND; orangeish brown; medium dense; fine sand
grained; well graded; w/ trace gravel

CLAY; gray; stiff; high plasticity; w/ trace sand,
trace fine gravel

SAND; grayish brown; medium dense; coarse sand
grained; well graded; subangular; w/ trace chert

CLAY; gray; stiff; high plasticity; w/ trace sand,
trace fine gravel
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Driller reported cobble @
33'

Driller reported cobble @
38'

Change based on driller's
observation
SPT-12 Sample is split @
44.2' A=CLAY B=SAND

Change based on driller's
observation

Flat level, Agricultural field
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Bottom of boring at 75.0'.
Backfilled with Backfilled
w/High solids bentonite
grout on 12/04/08. Water
level not recorded.

Flat level, Agricultural field

COORDINATES (Plant Grid)
Sutherland Generating Station Unit 4

LOGGED BY CHECKED BY APPROVED BY
T. Bonnie

PROJECT NO.
161197

BORING LOG

END DATE
12/04/2008

START DATE
12/04/2008

GROUND ELEVATION (DATUM)
Alliant Energy

Marshalltown, Iowa

PROJECT

PROJECT LOCATION

CLIENT

SURFACE CONDITIONS

SAMPLING
3R

D
6 

IN
C

H
ES

N
VA

LU
E

SA
M

PL
E

R
EC

O
VE

R
Y

SA
M

PL
E

TY
PE

SA
M

PL
E

N
U

M
B

ER
1S

T
6 

IN
C

H
ES

2N
D

6 
IN

C
H

ES

SHEET 3 OF 3

75.0 ft

CORING

BORING NO. BV-341

TOTAL DEPTH
N 78790.0     E 93630.0

EL
EV

A
TI

O
N

 (F
EE

T)

798

796

794

792

790

788

786

784

782

780

778

776

774

772

859.9 ft (NAVD 88)

R
U

N
N

U
M

B
ER

C
O

R
E

SI
ZE

R
Q

D

PE
R

C
EN

T
R

EC
O

VE
R

Y

R
U

N
R

EC
O

VE
R

Y

SA
M

PL
E 

TY
PE

D
EP

TH
 (F

EE
T)

60

62

64

66

68

70

72

74

76

78

80

82

84

86

88

90

R
U

N
LE

N
G

TH

R
Q

D
R

EC
O

VE
R

Y

G
R

A
PH

IC
 L

O
G

CLASSIFICATION OF MATERIALS

PRELIMINARY

REMARKS

B
V

 E
N

E
R

G
Y

 - 
B

V
_E

N
E

R
G

Y
.G

D
T 

- 1
2/

17
/0

8 
11

:1
0

\\K
A

C
I-N

S
-0

2\
E

N
E

R
G

Y
_G

IS
\C

O
A

L\
S

U
TH

E
R

LA
N

D
\S

U
TH

E
R

LA
N

D
.G

P
J

15

16

17

SPT

TW

SPT

1.4

1.8

1.3

15

-

15

6

-

6

5

5

9

-

9



Sandy PEAT; black; moist; high plasticity; w/ with
roots
Silty CLAY; dark black; soft; moist; high plasticity

SAND; dark gray; loose; wet; fine sand to medium
sand grained; well graded; subangular; w/ trace fine
to medium gravel

grading dark brown

grading w/ trace silt

0.0
0.4

2.0

30.0

COORDINATES (Plant Grid)
Sutherland Generating Station Unit 4

LOGGED BY CHECKED BY APPROVED BY
J. Deeken

PROJECT NO.
161197

BORING LOG

END DATE
12/02/2008

START DATE
12/02/2008

GROUND ELEVATION (DATUM)
Alliant Energy

Marshalltown, Iowa

PROJECT

PROJECT LOCATION

CLIENT

SURFACE CONDITIONS

SAMPLING
3R

D
6 

IN
C

H
ES

N
VA

LU
E

SA
M

PL
E

R
EC

O
VE

R
Y

SA
M

PL
E

TY
PE

SA
M

PL
E

N
U

M
B

ER
1S

T
6 

IN
C

H
ES

2N
D

6 
IN

C
H

ES

SHEET 1 OF 3

75.0 ft

CORING

BORING NO. BV-369

TOTAL DEPTH
N 78815.0     E 95915.0

EL
EV

A
TI

O
N

 (F
EE

T)

856

854

852

850

848

846

844

842

840

838

836

834

832

830

828

856.7 ft (NAVD 88)

R
U

N
N

U
M

B
ER

C
O

R
E

SI
ZE

R
Q

D

PE
R

C
EN

T
R

EC
O

VE
R

Y

R
U

N
R

EC
O

VE
R

Y

SA
M

PL
E 

TY
PE

D
EP

TH
 (F

EE
T)

0

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

R
U

N
LE

N
G

TH

R
Q

D
R

EC
O

VE
R

Y

G
R

A
PH

IC
 L

O
G

CLASSIFICATION OF MATERIALS

PRELIMINARY

REMARKS

B
V

 E
N

E
R

G
Y

 - 
B

V
_E

N
E

R
G

Y
.G

D
T 

- 1
2/

17
/0

8 
11

:1
0

\\K
A

C
I-N

S
-0

2\
E

N
E

R
G

Y
_G

IS
\C

O
A

L\
S

U
TH

E
R

LA
N

D
\S

U
TH

E
R

LA
N

D
.G

P
J

1

2

3

4

5

6

7

8

TW

SPT

SPT

SPT

SPT

SPT

SPT

SPT

1.3

1.2

0.9

0.3

0.5

0.8

0.9

1.3

-

5

7

11

10

9

8

18

-

2

3

6

4

4

4

9

2

3

5

4

4

5

13

-

3

4

5

6

5

4

9



Clayey SILT; dark gray; firm; moist; low plasticity

grading w/ some gravel, trace sand

grading w/ trace gravel
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Sandy SILT; dark gray; hard; wet; non plastic

SILT; dark gray; stiff; moist; high plasticity
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66.0
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History of Construction 
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APPENDIX G – SGS CCR Surface 
Impoundment Drawings 

 
Alliant Energy 
Interstate Power and Light Company 
Sutherland Generating Station 
Marshalltown, Iowa 
 
History of Construction 
 
 
 
 
 
 
















































