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Dissolved oxygen (DO) in the water column and sediments are needed to support
oxidative (aerobic) metabolic processes used by freshwater aquatic life communities.

In the absence of optimal and taxa-specific DO concentration requirements, alternative
and less efficient anaerobic pathways may be used. The metabolic consequences
(Kramer 1987, Hughes 1981, Herreid 1980) of oxygen deficient environments include
many of the chronic and acute responses in fish measured or observed by
investigators, such as:

e acute mortality;

e embyronic or early life stage sensitivities;
e depressed growth rates;

e reduced reproductive success; or

e aberant behavior.

Long-held as a critical water quality indicator, DO threshold concentrations have been
set forth in guidance associated with federal legislation since the 1960s, i.e. the Water
Quality Act of 1965 (FWPCA 1968). Threshold concentrations necessary to support
specified aquatic life communities (designated use) are termed water quality criteria
(WQQ). Initially proposed in 1968 (FWPCA), and included in Chapman (1986), the
Missouri Department of Natural Resources (MDNR) currently enforce a 5.0 mg/L
instantaneous concentration as a warm-water (WWF) and cool-water (CWF) fishery DO
criterion (Carnahan 2006). In addition, a 6.0 mg/L instantaneous DO criterion has been
assigned to protect cold-water fisheries in Missouri (Carnahan 2006).

Missouri ephemeral and intermittent stream segments are challenged to attain the

5.0 mg/L WWEF criterion during summer and fall conditions (Sowa et a/ 2004, Smale and
Rabeni 1995a, Smale and Rabeni 1995b, Smale and Rabeni 1991, Pflieger 1971). In many
cases, MDNR staff believe that natural conditions are responsible for periodic non-
attainment of the WWEF criterion (see 2004/2006 303(d) List, MDNR 2006). Federal DO
criteria guidance supports the concept of seasonal non-attainment phenomena related
to natural conditions (Chapman 1986, page 28):

“Naturally-occurring dissolved oxygen concentrations may occasionally fall below
target criteria levels due to a combination of low flow, high temperature, and natural
oxygen demand. These naturally-occurring conditions represent a normal situation in
which the productivity of fish or other aquatic organisms may not be the maximum
possible under ideal circumstances, but which represent the maximum productivity
under the particular set of natural conditions. Under these circumstances the
numerical criteria should be considered unattainable, but naturally-occurring
conditions which fail to meet criteria should not be interpreted as violations of criteria.
Although further reductions in dissolved oxygen may be inadvisable, effect of any
reductions should be compared to natural ambient conditions and not to ideal
conditions.”
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The Assessment of Ecoregional Dissolved Oxygen Regimes (AERDOR) project
significantly expands efforts initiated by MDNR to quantify DO non-attainment issues.
Data collected as part of the 2006 AERDOR effort compliments MDNR-led reference
stream efforts by:

e Assessing the prevalence of DO concentrations below 5.0 milligrams per liter
(mg/L) during summer conditions;

e Assessing the exposure to dissolved oxygen concentrations less than 3.0 mg/L
during summer conditions;

e Providing a summer season snapshot of trophic state in comparison to draft
nutrient criteria developed by U.S. EPA;

e Estimating DO sources and sinks during warm weather baseflows;
e Characterizing influences of flow on observed DO regimes; and

e Assessing ecoregional or landscape influences (if present) affecting observed
DO levels.

Federal guidance supports the concept of a period where DO concentrations fall below
WQC due to natural conditions. For those periods where the DO criterion is
unattainable, water resource managers and agencies remain in need of an alternative
WQC to measure attainment of aquatic life uses. Information and results provided
within the Year One AERDOR Report (the Report) will aid agencies in evaluating
seasonal criteria issues and ensuring accurate protection of Missouri’s aquatic life
resources.

April 2008 | AERDOR_2006 Data Report_FINALdoc | £RC PAGE 2



	INTRODUCTION
	STUDY AREA
	2.1 Little Drywood Creek
	2.2 Cedar Creek
	2.3 Heaths Creek

	MATERIALS AND METHODS
	RESULTS
	4.1 Quality Assurance Summary
	4.2 Reference Stream Continuous Data
	4.3 Reference Stream Discrete Data
	4.4 Tributary Discrete Data
	4.5 Stream Metabolism

	DISCUSSION
	5.1  Prevalence of Dissolved Oxygen Below Water Quality Crit
	5.2  Trophic State
	5.3 Streamflow Influences
	5.4. Statistical Dissolved Oxygen Correlations
	5.5 Dissolved Oxygen Sources and Sinks

	PROJECT CONTACT INFORMATION
	REFERENCES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




