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IOWA STORED ENERGY PARK “LESSONS FROM IOWA” 

Kent Holst 

Traer, IA 
 

 
The Iowa Stored Energy Park (ISEP) 

organization has been developing a Compressed Air 
Energy Storage (CAES) site for several years.  
Extensive seismic surveys, several economic 
feasibility studies, three exploratory wells, and the 
physical and chemical analysis of core samples from 
the exploratory wells have all been undertaken to 
complete our due diligence for this project. 

This investigative work has been funded by a 
combination of entities, including 57 municipal 
utilities in Iowa, Minnesota, North and South Dakota, 
the State of Iowa Office of Energy Independence, and 
the Energy Storage Program of the U.S. 
Department of Energy.  Over $8.6 million has been 
spent to date. Work has been carried out by The 
Hydrodynamics Group, LLC; Bay Geophysical; 
Sandia National Laboratories (SNL) in Albuquerque, 
New Mexico; Gingerich Well Drilling; Grosch 
Irrigation; Burns & McDonnell; Black & Veatch; RW 
Beck; and others. 

The ISEP CAES facility would use low-cost off-
peak electricity to compress air, store the high-
pressure air deep underground, and then release the 
air during high electric demand periods to drive 
modified combustion turbines for the generation of 
electricity.  This CAES facility is unique when 
compared to the two other existing CAES operations 
in the world in that ISEP is intended to use an aquifer 
for the storage of compressed air while the plants in 
Huntorf, Germany, and McIntosh, Alabama, each use 
mined salt domes.  Aquifer storage has been used 
successfully for over 50 years for the storage of 
natural gas.  The ISEP plant could demonstrate the 
viability of aquifer storage in a CAES operation, 
thereby providing an analog for facilities that can be 
constructed in many areas where salt domes or other 
caverns do not exist. 

Initial design concepts determined a 270-MW 
CAES generation plant, based on existing industry 
equipment, combined with 200 MW of compression 
equipment, would be the desired project goal.  This 
set the parameters for cost studies, economic 

feasibility studies, and geologic formation 
requirements. 

Early searches for a suitable geologic formation 
in Iowa for the storage of compressed air 
demonstrated the challenges to be faced.  The first 
site considered had been investigated for the storage 
of natural gas but experienced excessive leakage of 
the gas.  The Iowa Geological Survey then provided 
records that showed 20 different dome-shaped 
geologic structures that might be suitable for storage 
of compressed gases.  Researchers found over half of 
these were already under lease for natural gas 
storage. Several were too shallow or were far 
removed from other needed infrastructures.  Two 
sites looked to be likely candidates. 

Seismic tests on the first site selected indicated 
the lack of a contiguous caprock.  Seismic surveys 
were then taken on a site near Dallas Center, Iowa, 
and the results looked promising, so a program for 
further qualification of the structure was commenced.  
Three exploratory wells were drilled, core samples 
from the wells were analyzed at SNL, and the results 
were analyzed with the aid of the Tough2 computer 
modeling software. 

During the geologic study program, economic 
feasibility studies were also conducted.  The most 
recent study, performed by RW Beck, concluded that 
ISEP at 270 MW would be cost-effective compared 
to conventional generation alternatives. It would also 
support additional wind-generation development in 
Iowa by consuming excess electricity for 
compression during lower demand periods when 
wind turbines might otherwise be curtailed. 

The Beck analysis addressed many issues such 
as construction costs, intrinsic and extrinsic values, 
ancillary services, renewable integration to the grid, 
overall grid benefits from storage, and current and 
future MISO tariff services that will impact ISEP. 

The final results from the geologic modeling 
preformed by The Hydrodynamics Group concluded 
that the low-permeability conditions in the Mt. Simon 
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sandstone that was being investigated for the storage 
of compressed air would prevent the formation of an 
air bubble adequate for the successful operation of a 
CAES facility of 270 MW at the Dallas Center site.  
This led the Board of Trustees of the Iowa Stored 
Energy Plant Agency to make the painful decision in 
July 2011 to discontinue the ISEP project. 

Although the site geology results were 
disappointing, much has been learned from the 
project regarding how to accomplish bulk energy 
storage and coordinate it with renewable wind 
resources.  Much of these “Lessons from Iowa” are 
independent of geology or of the storage technology 
used.  Accordingly, documentation of all studies 
conducted during the due diligence of ISEP is being 
prepared for presentation on the www.isepa.com web 
site in the near future.  It is the intention of the Iowa 
Stored Energy Plant Agency (ISEPA) Board that the 
extensive work involved in the ISEP project be 
available to anyone interested in aquifer CAES 
technology, or storage technologies of all kinds. 

BIOGRAPHICAL NOTE 
Kent Holst is the Development 
Director for the Iowa Stored 
Energy Park (ISEP).  He has 
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formation of the Iowa Stored 
Energy Plant Agency (ISEPA) 
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Mr. Holst was the General Manager of Traer, Iowa, 
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retirement in 2004.  Before joining TMU, he was a 
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University. 

 

http://www.isepa.com/�

	BIOGRAPHICAL NOTE


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.7

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /sRGB

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

    /Arial-Black

    /Arial-BlackItalic

    /Arial-BoldItalicMT

    /Arial-BoldMT

    /Arial-ItalicMT

    /ArialMT

    /ArialNarrow

    /ArialNarrow-Bold

    /ArialNarrow-BoldItalic

    /ArialNarrow-Italic

    /ArialUnicodeMS

    /CenturyGothic

    /CenturyGothic-Bold

    /CenturyGothic-BoldItalic

    /CenturyGothic-Italic

    /CourierNewPS-BoldItalicMT

    /CourierNewPS-BoldMT

    /CourierNewPS-ItalicMT

    /CourierNewPSMT

    /Georgia

    /Georgia-Bold

    /Georgia-BoldItalic

    /Georgia-Italic

    /Impact

    /LucidaConsole

    /Tahoma

    /Tahoma-Bold

    /TimesNewRomanMT-ExtraBold

    /TimesNewRomanPS-BoldItalicMT

    /TimesNewRomanPS-BoldMT

    /TimesNewRomanPS-ItalicMT

    /TimesNewRomanPSMT

    /Trebuchet-BoldItalic

    /TrebuchetMS

    /TrebuchetMS-Bold

    /TrebuchetMS-Italic

    /Verdana

    /Verdana-Bold

    /Verdana-BoldItalic

    /Verdana-Italic

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects true

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [1200 1200]

  /PageSize [612.000 792.000]

>> setpagedevice



