GAO
Highlights

Highlights of GAO-14-741, a report to
congressional requesters

Why GAO Did This Study

The Missouri River stretches from
western Montana to St. Louis,
Missouri. The Corps manages six
dams and reservoirs on the river to
provide flood control and for other
purposes, such as recreation and
navigation. The Corps bases reservoir
release decisions on the guidance in
the Master Manual. In the 2011 flood,
the Corps managed the highest runoff
volume since 1898, resulting in record
reservoir releases. Subsequently,
drought occurred in the basin in 2012
and 2013.

GAO was asked to review the Corps’
release decisions and communication
during the flood and drought. This
report examines (1) experts’ views on
the Corps’ release decisions; (2)
experts’ recommendations to improve
the Corps’ release decisions; and (3)
stakeholders' views on the Corps’
communication, as well as any
suggested improvements. GAO
worked with the National Academy of
Sciences to convene a meeting of nine
experts to discuss the Corps’ data,
forecasts, and release decisions. GAO
also interviewed 45 Missouri River
basin stakeholders, including state and
local agencies, among others, to
discuss their views on the Corps’
communication. The views of
stakeholders are not generalizable.

What GAO Recommends

GAO recommends that the Corps
evaluate the pros and cons of
incorporating new forecasting
techniques into its management of the
Missouri River reservoirs. The
Department of Defense concurred with
the recommendation.

View GAO-14-741. For more information,
contact Anne-Marie Fennell at (202) 512-3841
or fennella@gao.gov.

MISSOURI RIVER FLOOD AND DROUGHT

Experts Agree the Corps Took Appropriate Action,
Given the Circumstances, but Should Examine New
Forecasting Techniques

What GAO Found

Experts who participated in a GAO-sponsored meeting agreed that the U.S.
Army Corps of Engineers (Corps) made appropriate release decisions during the
2011 flood and 2012 and 2013 drought affecting the Missouri River basin, given
the severity of these events. These experts acknowledged that the flood was
primarily due to extreme rain in eastern Montana in May and June 2011. The
experts agreed that no existing forecasting tools could have accurately predicted
these extreme rainstorms more than a week in advance. One of the experts also
said that the Corps would have needed several months to release enough water
from the reservoirs to have sufficient space for the runoff that occurred in 2011,
and predicting an extreme runoff year that far in advance is beyond the current
state of science. Moreover, the experts agreed that the Corps appropriately
followed the drought conservation procedures in the Missouri River Mainstem
Reservoir System Master Water Control Manual (Master Manual), which sets out
policies for managing the river. The experts agreed that the Corps does not need
to change the Master Manual in response to the 2011 flood or subsequent
drought. However, some of the experts noted that if the Corps develops
improved forecasting tools, it might be useful to evaluate whether changes to the
Master Manual would help the Corps to act on information from the new tools.

The experts suggested that improving data systems and introducing new runoff
forecasting techniques could improve the Corps’ ability to make release
decisions in less extreme events than the 2011 flood. These data systems—such
as streamgages, weather radar, precipitation gauges, soil moisture monitoring,
and monitoring for snow on the plains—are not managed by the Corps, but by
other federal and state agencies, which creates challenges beyond the Corps’
control. The experts agreed that probabilistic forecasting techniques—which
correct for unknown initial conditions using statistical techniques and provide a
range of potential outcomes and their likeliness—could help the Corps manage
risks better than their current methods that create one forecast estimate. One of
the experts said that probabilistic methods could provide greater benefits, such
as higher water supply reliability, increased flood protection and hydropower
production, and easier implementation of variable flows to create fish and wildlife
habitats. Probabilistic techniques are currently used by New York City to support
reservoir releases to manage flood risk and meet water quality goals without
adding expensive new filtration equipment. Corps officials said that they have not
considered using probabilistic techniques in the Missouri River basin because
they are not sure the benefits would outweigh the difficulty of creating the models
or explaining the new methods to their stakeholders.

During both the flood and drought, the Corps communicated with Missouri River
stakeholders in a variety of ways, which most stakeholders GAO spoke with said
were effective. Most stakeholders were generally satisfied with the Corps’
communication, saying that the information they received from the Corps was
timely and sufficient for their purposes. Most stakeholders had at least one
suggestion on how the Corps could improve communication; however, there was
little consensus on any one suggestion. A few stakeholders suggested that the
Corps hold separate conference calls to discuss sensitive response-related
issues. Corps officials said that they would consider this in the future.

United States Government Accountability Office



http://www.gao.gov/products/GAO-14-741�
http://www.gao.gov/products/GAO-14-741�
mailto:fennella@gao.gov

	MISSOURI RIVER FLOOD AND DROUGHT
	Experts Agree the Corps Took Appropriate Action, Given the Circumstances, But Should Examine New Forecasting Techniques
	Why GAO Did This Study
	What GAO Recommends
	What GAO Found


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /PageByPage

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.7

  /CompressObjects /All

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Preserve

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

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

  >>

  /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 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

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

  >>

  /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 false

  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>







    /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 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /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 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /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 [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



