303(d) Listing Documentation

Waterbody Name: 

Mississippi River
UMRBA WQ Assessment Reaches: Rush Vermillion (HUC 0704001), Buffalo-Whitewater (0704003), LaCrosse-Pine (0704006) and Coon-Yellow (HUC 0706001)
Waterbody ID Code (WBIC):

721000

Counties:

Pierce, Pepin, Buffalo, Treampealeau, La Crosse, Vernon, Crawford and other “inland” counties with drainage to the Mississippi River. Note Minnesota and Iowa counties are not included here but do contribute to water quality impairment problems defined below.
Impaired Stream Reach (location and mileage):

St. Croix River mouth to Lock and Dam 9

River Mile 811.5 to 648.0

Type of impairment (water quality standards violations [ex. pH, DO, etc.], not meeting codified designated use [ex. WWFF should be Cold II], eutrophication, etc.):

Water quality problems associated with nutrient enrichment contributing to exceedances of Wisconsin’s pH and dissolved oxygen standards for fish & aquatic life (NR 102.04(4)) and exceedance of narrative water quality standard (NR 102.04 (1)). 
Note: A portion of this reach (Lake Pepin) has also been included on Minnesota’s Impaired Waters Listing due to the impacts of nutrient enrichment.
Cause of impairment (ex. temperature, nutrients, sediment, BOD, toxics, etc.):

High nutrient concentrations (nitrogen and phosphorus) are contributing to high phytoplankton biomass (chlorophyll a) in off-channel areas during the spring and fall periods resulting in a high occurrence (>10 % of samples) of pH values greater than 9.0. Thick mats of duckweeds in backwaters result in dissolve oxygen concentrations less than 5 mg/L.  Excessive development of thick mats of filamentous algae and duckweeds in backwaters and impounded areas during mid to late summer are interfering with public rights. 
Source of impairment (ex. point source, nonpoint source, internal load, unknown, etc.):

Point and nonpoint source input of nutrients and internal loading of phosphorus.
Description of monitoring conducted (including dates, results, quality of data and reports):

Stratified random water quality sampling has been conducted by the Long Term Resource Monitoring Program (USGS, MDNR & WDNR) between 1993 and 2003 in Pools 4 and 5. The data quantity and quality are excellent. This information was used to evaluate the impacts of algae (chlorophyll a) and duckweeds (% cover) on water quality variables in different aquatic areas (main channel, backwaters, side channels, Lake Pepin and impounded areas) of the river. This evaluation indicated pH values greater than 9.0 were present in 10-20% of the samples in off-channel areas of the river during spring or fall periods. High pH values were associated with high chlorophyll a concentrations (>75 ug/L) due to increased photosynthetic activity.  Stratified random sampling of dissolved oxygen concentrations in Pool 8 revealed levels substantially below 5 mg/L in areas were duckweed cover exceeded 50%. 

Nutrient impairment monitoring was conducted in selected areas of Pools 5, 7, 8 and 9 during the summers of 2003 to 2005 to evaluate the impacts of excessive filamentous algae and duckweed growth on water quality.  Monitoring was conducted in backwaters and impounded areas with varying nutrient concentrations to assess the impacts on algae and duckweed biomass and associated water quality conditions.  Sampling included plant tissue analysis, vegetation biomass, light penetration, water chemistry and limnological measurements.
These studies revealed heavy mats of filamentous algae and duckweeds develop over the canopies of submersed aquatic vegetation during mid to late summer in off-channel areas of the river.  The biomass of these surface plant communities may reach 200 g DW m-2 and greatly reduce light availability for the more desirable submersed macrophytes.  Excessive plant mats were also found to have a negative influence on water quality (high pH, low dissolved oxygen, increased stratification).  The spatial extent of these unsightly plant growths can be quite large and interfere with public uses (boating, fishing and swimming). Water chemistry and plant tissue analysis suggest both N and P are important in supporting undesirable plant growths.  
Reports and References:
Houser, J.N. editor. 2005. Mutiyear synthesis of limnological data from 1993 to 2001 for the Long Term Resource Monitoring Program. Final report submitted to the U.S. Army Corps of Engineers from the U.S. Geological Survey, Upper Midwest Environmental Sciences Center, La Crosse, Wisconsin, March 2005. LTRMP Technical Report 2005-T003. 59 pp. (Report available at: http://www.umesc.usgs.gov/documents/reports/2005/05t003.pdf)

Larson, C.E., D. K. Johnson, R.J. Flood, M.L. Meyer, T.J. O’Dea and S.M. Schellhaass. 2002. Lake Pepin Phosphorus Study, 1994-1998. Effects of Phosphorus Loads on the Water Quality of the Upper Mississippi River, Lock and Dam No. 1 Through Lake Pepin. Metropolitan Council Environmental Services. St. Paul, MN 85 pp. with appendices. (Full report available at: http://www.metrocouncil.org/environment/RiversLakes/SpecialMonitoringProjects.htm)
Sullivan, J., J. Fischer and J. Houser. 2005. Nutrient impairment identification in the Upper Mississippi River. Presentation made at the Mississippi River Basin Nutrient Sciences Workshop sponsored by U.S. EPA. October 4-6, 2005, St. Louis, MO. (http://yukon.tetratech-ffx.com/mrbnsw/index.jsp?action=home)
USGS. 2003. Long Term Resource Monitoring Program spatial data query tool Version 3.2.  Upper Midwest Environmental Sciences Center, La Crossea, Wisconsin.  (Data and program available from: http://www.umesc.usgs.gov/data_library/tools/spatial_query.html)

Location of supporting data (electronic and hard copy files):

John Sullivan, WDNR-La Crosse

USGS - Upper Midwest Environmental Sciences Center, La Crosse, WI

Cathy Larson, Metropolitan Council Environmental Services, St. Paul, Minnesota

Reviewer’s Name:

John Sullivan, WDNR-LaCrosse

Date Reviewed:

Data was reviewed over a long period of time.  Report completed January 3, 2006

If stream, attach map showing impaired reach
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