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EQuIS Environmental Quality Information 
   System 

EX Exceeds Criteria (Bacteria) 

EXP Exceeds Criteria, Potential Impairment 

EXS Exceeds Criteria, Potential Severe 
   Impairment 

FS Full Support 

Fish IBI Fish Index of Biological Integrity 

H Hypereutrophic 
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9ȄŜŎǳǘƛǾŜ ǎǳƳƳŀǊȅ 
The Mississippi River-Twin Cities Watershed (07010206) lies in East-Central Minnesota and encompasses 
a large portion of the seven county metropolitan area of Minneapolis and St Paul. The watershed is 
home to more than 1.8 million people across ninety-nine cities, over four hundred species of wildlife, 
over one hundred fish species, and numerous aquatic invertebrate species. Drinking water quality and 
the recreational enjoyment of lakes and streams are valuable assets to the health of its citizens and the 
wealth of local economies throughout the watershed. 

Historically, the watershed was mostly maple-basswood forest, with a fringe of prairie along the west 
and southern region of the watershed. The banks of the Mississippi River were home to many historical 
native American villages. Fur trading, logging, and rich tillable soil brought European settlers to the 
region and transformed the landscape to a largely urban and agricultural corridor. Thankfully, urban 
planners saw the value of retaining land for recreational enjoyment and developed a vast network of 
parks that enrich the quality of life of residents and visitors to this day. 

Although densely urbanized at the center, the Mississippi River-Twin Cities Watershed is lake-rich, with 
over 250 basins greater than ten acres. Quality-of-life amenities in the watershed include plentiful parks 
and natural areas which are associated with lakes as well as streams. A mix of deep and shallow lakes 
provides recreational opportunities such as fishing, swimming, sailing, canoeing and kayaking. The outer 
fringes of the watershed that are less densely urbanized contain a mix of low-gradient wetland habitat 
for hunting and birdwatching, and agricultural land for grazing and cropland. 

In 2010 the Minnesota Pollution Control Agency (MPCA) undertook an intensive watershed monitoring 
effort of the Mississippi River-Twin Cities WatershedΩǎ surface waters. Forty-eight stream stations were 
sampled for biology at the outlets of variable sized sub-watersheds. These locations included the outlets 
of tributaries such as Rice Creek, Elm Creek, Coon Creek, Bassett Creek, Shingle Creek, and Minnehaha 
Creek, and the outlets of many smaller headwater streams. As part of this effort, MPCA staff joined with 
local partners to complete stream water chemistry sampling at the outlets of six of the subwatersheds. 
In 2012, a holistic approach was taken to assess all of the watershedsΩ surface waterbodies for support 
of aquatic life, recreation, and fish consumption where sufficient data were available. During this 
process, 180 lakes and 46 stream reaches were assessed for aquatic recreation and/or aquatic life. (Not 
all lake and stream reaches were able to be assessed due to insufficient data and modified channel 
condition). 

Eighty-four lakes are considered to be fully supporting recreation uses, while an additional 87 are not 
supporting. Eight lakes that were previously listed as impaired for aquatic recreation use are now 
meeting standards and are proposed to be removed from the Impaired Waters List in 2014. During the 
2012 assessment, seven lakes were identified as impaired for aquatic life use due to chloride toxicity; 
however, additional lakes are being assessed in 2013 with the potential for more impaired lakes. 
Biological sampling is not yet done on lakes and it is anticipated that additional aquatic life impairments 
will be found based on those indices. Fifty-one lakes are impaired for aquatic consumption use, with 
high levels of mercury, Poly Chlorinated Biphenyls (PCBs), and Perfluorooctane Sulfonate (PFOS) found 
in fish tissue; fish consumption advisories have been recommended for lakes across the watershed. 

Only one stream was assessed as fully supporting aquatic recreation while 17 are not supporting due to 
elevated bacteria levels. For aquatic life use, two stream reaches were determined to be fully supporting 
and 21 stream reaches were found to be non-supporting. In addition, 34 stream segments were not 
assessed for aquatic biology because the stream at the biological station is greater than 50% 
channelized. (Channelized reaches are currently not being assessed until new biological standards are 
developed.) The majority of channelized streams in the watershed had fair or poor condition ratings 
based on their fish and macroinvertebrate assemblages. 
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Land use changes in vegetation, urban development, and application of fertilizers and deicers have all 
likely contributed to reduced water clarity, algal blooms, potentially unsafe swimming conditions, and 
loss of sensitive aquatic species. Increased bacteria levels, chloride, nutrients, and flashy stream flows 
are threats to the quality of the water resources in much of the watershed today. A number of Total 
Maximum Daily Load (TMDLs) and Watershed Restoration and Protection Strategies (WRAPS) have been 
implemented or are in development that target reductions in nutrients, bacteria, and chloride. 
Additional measures are needed in order to improve and protect water quality throughout the 
Mississippi River-Twin Cities Watershed. 

Varying geology leads to diverse conditions for groundwater within the Mississippi River-Twin Cities 
Watershed. Years of industrialization and urbanization have created areas of much localized concern for 
groundwater quality and quantity. Urban expansion into rural/agricultural areas has created areas of 
concern for groundwater contamination by nitrates. Chloride impacts to groundwater are a watershed-
wide concern due to the application of deicers in this heavily urbanized watershed. The concept of 
groundwater-surface water interaction and potential effects on waterbodies is an area of new and 
growing concern for municipalities within the watershed. 
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LƴǘǊƻŘǳŎǘƛƻƴ 
Water is one ƻŦ aƛƴƴŜǎƻǘŀΩǎ Ƴƻǎǘ ŀōǳƴŘŀƴǘ ŀƴŘ ǇǊŜŎƛƻǳǎ ǊŜǎƻǳǊŎŜǎΦ ¢ƘŜ at/! ƛǎ ŎƘŀǊƎŜŘ ǳƴŘŜǊ ōƻǘƘ 
federal and statŜ ƭŀǿ ǿƛǘƘ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ǇǊƻǘŜŎǘƛƴƎ ǘƘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƻŦ aƛƴƴŜǎƻǘŀΩǎ ǿŀǘŜǊ 
resources. The at/!Ωǎ ǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ŜŦŦƻǊǘǎ ŀǊŜ ǘƛŜŘ ǘƻ ǘƘŜ мфтн CŜŘŜǊŀƭ /ƭŜŀƴ ²ŀǘŜǊ !Ŏǘ ό/²!ύ 
which requires states to adopt water quality standards to protect their water resources and the 
designated uses of those waters, such as for drinking water, recreation, fish consumption and aquatic 
life. States are required to provide a summary of the status of their surface waters and develop a list of 
water bodies that do noǘ ƳŜŜǘ ŜǎǘŀōƭƛǎƘŜŘ ǎǘŀƴŘŀǊŘǎΦ {ǳŎƘ ǿŀǘŜǊǎ ŀǊŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άƛƳǇŀƛǊŜŘ ǿŀǘŜǊǎέ 
and the state must make appropriate plans to restore these waters, including the development of Total 
Maximum Daily Loads (TMDLs). A TMDL is a comprehensive study determining the assimilative capacity 
of a waterbody, identifying all pollution sources causing or contributing to impairment, and an 
estimation of the reductions needed to restore a water body so that it can once again support its 
designated use. 

The MPCA currently conducts a variety of surface water monitoring activities that support our overall 
mission of helping Minnesotans protect the environment. To successfully prevent and address 
problems, decision makers need good information regarding the status of the resources, potential and 
actual threats, options for addressing the threats and data on the effectiveness of management actions. 
¢ƘŜ at/!Ωǎ ƳƻƴƛǘƻǊƛƴƎ ŜŦŦƻǊǘǎ ŀǊŜ ŦƻŎǳǎŜŘ ƻƴ ǇǊƻǾƛŘƛƴƎ ǘƘŀǘ ŎǊƛǘƛŎŀƭ ƛƴŦƻǊƳŀǘƛƻƴΦ hǾŜǊŀƭƭΣ ǘƘŜ at/! ƛǎ 
striving to provide information to assess, and ultimately to restore or protect the integrity of 
aƛƴƴŜǎƻǘŀΩǎ ǿŀǘŜǊǎΦ 

¢ƘŜ ǇŀǎǎŀƎŜ ƻŦ aƛƴƴŜǎƻǘŀΩǎ /ƭŜŀƴ ²ŀǘŜǊ [ŜƎŀŎȅ !Ŏǘ ό/²[!ύ ƛƴ нллс ǇǊƻǾƛŘŜŘ ŀ ǇƻƭƛŎȅ ŦǊŀƳŜǿƻǊƪ ŀƴŘ 
the initial resources for state and local governments to accelerate efforts to monitor, assess, restore and 
protect surface waters. This work is implemented on an on-going basis with funding from the Clean 
Water Fund created by the passage of the Clean Water Land, and Legacy Amendment to the state 
constitution. To facilitate the best use of agency and local resources, the MPCA has developed a 
watershed monitoring strategy which uses an effective and efficient integration of agency and local 
ǿŀǘŜǊ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳǎ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ƻŦ aƛƴƴŜǎƻǘŀΩǎ ǎǳǊŦŀŎŜ ǿŀǘŜǊǎΣ ŀƴŘ ǘƻ ŀƭlow for 
coordinated development and implementation of water quality restoration and improvement projects.  

The strategy behind the watershed monitoring approach is to intensively monitor streams and lakes 
within a major watershed to determine the overall health of water resources, identify impaired waters, 
and to identify waters in need of additional protection. The benefit of the approach is the opportunity to 
begin to address most, if not all, impairments through a coordinated TMDL process at the watershed 
scale, rather than the reach-by-reach and parameter-by-parameter approach often historically 
employed. The watershed approach will more effectively address multiple impairments resulting from 
the cumulative effects of point and non-point sources of pollution and further the Clean Water Act 
(CWA) Ǝƻŀƭ ƻŦ ǇǊƻǘŜŎǘƛƴƎ ŀƴŘ ǊŜǎǘƻǊƛƴƎ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ aƛƴƴŜǎƻǘŀΩǎ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ. 

This watershed-wide monitoring approach was implemented in the Mississippi River-Twin Cities 
Watershed beginning in the summer of 2010. Streams and lakes were assessed in 2012. At that time, the 
Mississippi River was assessed for drinking water but the results are excluded from this report. A large 
river report that includes the section of the Mississippi River upstream of St. Anthony Falls (Lock and 
Dam #1) in Minneapolis and a Great River report that captures all the assessment decisions along the 
length of the Mississippi River are being planned. Therefore, this watershed report provides a summary 
of all water quality assessment results in the Mississippi River-Twin Cities subwatersheds that drain to 
the Mississippi River and incorporates all data available for the assessment process, including watershed 
monitoring, volunteer monitoring and monitoring conducted by local government units if it was 
reported to the MPCA.
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I. The watershed monitoring approach 

The watershed approach is a ten year rotation for monitoring and assessing waters of the state on the 
ƭŜǾŜƭ ƻŦ aƛƴƴŜǎƻǘŀΩǎ 81 major watersheds (Figure 1). The major benefit of this approach is the 
integration of monitoring resources to provide a more complete and systematic assessment of water 
quality at a geographic scale useful for the development and implementation of effective TMDLs, project 
planning, effectiveness monitoring and protection strategies. The following paragraphs provide details 
on each of the four principal monitoring components of the watershed approach. For additional 
information see:  Watershed Approach to Condition Monitoring and Assessment (MPCA 2008) 
(http://www.pca.state.mn.us/publications/wq-s1-27.pdf). 

Pollutant load monitoring network 

The Watershed Pollutant Load Monitoring Network (WPLMN) is 
a long-term monitoring approach designed to measure levels of 
ƪŜȅ Ǉƻƭƭǳǘŀƴǘǎ ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ ǿŀǘŜǊǎƘŜŘǎΣ ŀƴŘ ŎƻƳǇŀǊŜ ǊŜƎƛƻƴŀƭ 
differences and long-term trends in water quality among 
aƛƴƴŜǎƻǘŀΩǎ ƳŀƧƻǊ ǊƛǾŜǊǎ ƛƴŎƭǳŘƛƴƎ ǘƘŜ wŜŘΣ wŀƛƴȅΣ {ǘΦ /ǊƻƛȄΣ 
Mississippi and Minnesota. Since the ƴŜǘǿƻǊƪΩǎ ƛƴŎŜǇǘƛƻƴ ƛƴ 
2007, the WPLMN has adopted a multi-agency monitoring 
design that combines site specific stream flow data from United 
States Geological Survey (USGS) and Minnesota Department of 
Natural Resources (MDNR) flow gaging stations, with water 
quality data collected by the Metropolitan Council 
Environmental Services (MCES), local monitoring organizations 
and Minnesota Pollution Control Agency WPLMN staff to 
compute annual pollutant loads at 79 river monitoring sites 
across Minnesota. Intensive water quality sampling occurs year 
round at all WPLMN sites. Data will also be used to assist with 
TMDL studies and implementation plans, watershed modeling 
efforts and watershed research projects. 

Intensive watershed monitoring 

The Intensive Watershed Monitoring (IWM) strategy utilizes a nested watershed design allowing the 
sampling of streams within watersheds from a coarse to a fine scale. Each watershed scale is defined by 
a hydrologic unit code (HUC). These HUCs define watershed boundaries for water bodies within a similar 
geographic and hydrologic extent. The foundation of this approach is the 81 major watersheds (8-HUC) 
within Minnesota. Using this approach many of the smaller headwaters and tributaries to the main stem 
river are sampled in a systematic way so that a more holistic assessment of the watershed can be 
conducted and problem areas identified without monitoring every stream reach. Each major watershed 
is the focus of attention for at least one year within the ten-year cycle. 

River and stream sites are selected near the outlet of each of three watershed scales, 8-HUC, 11-HUC 
and 14-HUC. Within each scale, different water uses are assessed based on the opportunity for that use 
(i.e., fishing, swimming, supporting aquatic life such as fish and insects). The major river watershed is 
represented by the 8-HUC scale. The outlet of the major watershed is sampled for biology (fish and 
macroinvertebrates), water chemistry and fish contaminants to allow for the assessment of aquatic life, 
aquatic recreation and aquatic consumption use support. (Since the Mississippi River-Twin Cities 
Watershed does not have a discrete outlet and is comprised instead of multiple tributaries that feed into 
the Mississippi River, there was no fish contaminants station. The Mississippi River itself does have fish 
contaminant impairments that are not included in this report but will be in a report on the Mississippi 
River at a later date). A recently issued report on the condition of the Mississippi River by the National 

Figure 1. Major watersheds within Minnesota  
(8-Digit HUC). 

http://www.pca.state.mn.us/publications/wq-s1-27.pdf


 

Mississippi River-Twin Cities Watershed Monitoring and !ǎǎŜǎǎƳŜƴǘ wŜǇƻǊǘ  ω  September 2013 Minnesota Pollution Control Agency 

5 

Park Service and Friends of the Mississippi River can be found at:  http://stateoftheriver.com/. The 11-
HUC subwatershed is the next smallest watershed scale which generally consists of major tributary 
streams with drainage areas ranging from 75 to 150 mi2. Each subwatershed outlet (green dots in Figure 
2) is sampled for biology and water chemistry for the assessment of aquatic life and aquatic recreation 
use support. Within each subwatershed, smaller watersheds (14 HUC, typically 10 to 20 mi2), are 
sampled at each outlet that flows into the major subwatershed tributaries. Each of these minor 
subwatershed outlets is sampled for biology to assess aquatic life use support (red dots in Figure 2). 

Within the intensive watershed monitoring strategy, lakes are selected to represent the range of 
conditions and lake type (size and depth) found within the watershed. Lakes most heavily used for 
recreation (all those greater than five hundred acres and at least 25% of lakes 100 to 499 acres) are 
monitored for water chemistry to determine if recreational uses, such as swimming and wading, are 
being supported. Lakes are sampled monthly from May through September for a two-year period. 
Currently lakes are assessed for aquatic life uses solely on levels of chloride; a method that includes 
monitoring fish and aquatic plant communities is under development with MPCA and MDNR staff. 

Specific locations for sites sampled as part of the intensive monitoring effort in the Mississippi River-
Twin Cities Watershed are shown in Figure 2 and are listed in Appendix 2, Appendix 3.1, Appendix 3.2, 
Appendix 4.2, Appendix 4.3, Appendix 5.2 and Appendix 5.3. 

  

http://stateoftheriver.com/
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Figure 2. Intensive Watershed Monitoring (IWM) sites for streams in the Mississippi River-Twin Cities Watershed. 
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Local watershed organizations 

There are fifteen watershed management organizations and watershed districts that have jurisdiction 
within the area of the Mississippi River-Twin Cities Watershed (Figure 3, Table 1). The intensive 
watershed design is based on the land area that drains each 11-HUC subwatershed. The subwatershed 
boundaries do not always align with the jurisdictional boundaries of respective watershed organizations 
that are sometimes based on individual watersheds while others are based on political boundaries. 
Consequently, there may be more than one watershed organization active within each subwatershed. 
The following figure and table are presented for cross-referencing between the subwatersheds and the 
watershed management organizations referenced in this report. 

 

 
Figure 3. The 11-HUC subwatersheds (green outline) and local watershed groups (in color) within the 

Mississippi River-Twin Cities Watershed. 
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Table 1. Local watershed groups and 11-HUC subwatersheds within their jurisdiction. 

Local Watershed Group 
Group 

Acronym HUC 11 Name* 

Bassett Creek Watershed Management Commission BCWMC Bassett Creek 

Capital Region Watershed District CRWD St Paul 

Coon Creek Watershed District CCWD Osseo, Sand Creek, Coon Creek, Rice Creek 

Elm Creek Watershed Management Commission ECWMC Elm Creek Rice Creek 

Lower Mississippi River Watershed Management Organization LMRWMO St Paul 

Lower Rum River Management Watershed Organization LRRMWO Mississippi (Direct)-Champlain 

Minnehaha Creek Watershed District MCWD 
Mississippi (Direct)ςHastings, Bassett Creek, 
Minnehaha Creek 

Mississippi Watershed Management Organization MWMO Rice Creek 

Ramsey Washington Metro Watershed District RWMWD St Paul 

Rice Creek Watershed District RCWD Rice Creek, St Paul 

Shingle Creek Watershed Management Commission SCWMC Shingle Creek 

South Washington Watershed District SWWD St Paul, Cottage Grove 

Vadnais Lakes Area Watershed Management Organization VLAWMO Rice Creek, St Paul 

Vermillion River Watershed Joint Powers Organization VRWJPO St Paul 

West Mississippi Watershed Management Commission WMWMC 
Mississippi (Direct)-Champlain, Rice Creek, 
Osseo 

*11-HUC names that are underlined indicate subwatersheds where respective watershed groups have assessment results 

included in this report. 

New watershed delineations were recently completed by the MDNR. This coverage will be incorporated 
into the intensive watershed monitoring design in 2013. Future watershed assessment and monitoring 
reports will incorporate these new delineations which may align better with some but not all of the 
jurisdictional boundaries of the local watershed groups listed in Table 1. 

Citizen and local monitoring 

Citizen and local monitoring is an important component of the watershed approach. The MPCA and its 
local partners jointly select the stream sites and lakes to be included in the intensive watershed 
monitoring process. Funding passes from MPCA through Surface Water Assessment Grants (SWAGs) to 
local groups such as counties, soil and water conservation districts (SWCDs), watershed districts, 
nonprofits and educational institutions to support lake and stream water chemistry monitoring. Local 
partners use the same monitoring protocols as the MPCA, and all monitoring data from SWAG projects 
ŀǊŜ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǘƘŜ at/!Ωǎ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ƻŦ aƛƴƴŜǎƻǘŀ ƭŀƪŜǎ ŀƴŘ ǎǘǊŜŀƳǎΦ Preplanning and 
coordination of sampling with local citizens and governments helps focus monitoring where it will be 
most effective for assessment and observing long-term trends. This allows citizens/governments the 
ability to see how their efforts are used to inform water quality decisions and track how management 
efforts affect change. Many SWAG grantees invite citizen participation in their monitoring projects and 
their combined participation greatly expand our overall capacity to conduct sampling.  

The MPCA also coordinates two programs aimed at encouraging long term citizen surface water 
monitoring:  the Citizen Lake Monitoring Program (CLMP) and the Citizen Stream Monitoring Program 
(CSMP). Like the permanent load monitoring network, having citizen volunteers monitor a given lake or 
stream site monthly and from year to year can provide the long-term picture needed to help evaluate 
current status and trends. Citizen monitoring is especially effective at helping to track water quality 
changes that occur in the years between intensive monitoring years.  
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Water chemistry data from the Mississippi River-Twin Cities Watershed comes primarily from external 
parties and volunteers (Figure 4). Very little sampling by MPCA staff occurs in this watershed due to the 
local jurisdiction coverage of watershed districts and water management organizations. The 
Metropolitan Council coordinates the Citizen Assisted Lake Monitoring Program, which utilizes 
volunteers to collect transparency and water chemistry data on lakes throughout the metropolitan area. 
In contrast, the biological monitoring data in this report came primarily from the MPCA. 

 
Figure 4. Locations and providers of water quality data in the Mississippi River-Twin Cities Watershed. 
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II. Assessment methodology 

The Clean Water Act requires states to report on the condition of the waters of the state every two 
years. This biennial report to Congress contains an updated list of surface waters that are determined to 
be supporting or non-supporting of their designated uses as evaluated by the comparison of monitoring 
data to criteria specified by Minnesota Water Quality Standards (Minn. R. Ch. 7050 2008; 
https://www.revisor.leg.state.mn.us/rules/?id=7050). The assessment and listing process involves 
dozens of MPCA staff, other state agencies and local partners. The goal of this effort is to use the best 
Řŀǘŀ ŀƴŘ ōŜǎǘ ǎŎƛŜƴŎŜ ŀǾŀƛƭŀōƭŜ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ƻŦ aƛƴƴŜǎƻǘŀΩǎ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎΦ CƻǊ ŀ ǘƘƻǊƻǳgh 
review of the assessment methodologies see:  Guidance Manual for Assessing the Quality of Minnesota 
Surface Waters for the Determination of Impairment 305(b) Report and 303(d) List (MPCA 2012) 
http://www.pca.state.mn.us/index.php/view-document.html?gid=16988. For the Impaired Waters List: 
http://www.pca.state.mn.us/index.php?option=com_k2&Itemid=250&id=859&layout=item&view=item. 

Water quality standards 

Water quality standards are the fundamental benchmarks by which the quality of surface waters are 
measured and used to determine impairment. These standards can be numeric or narrative in nature 
and define the concentrations or conditions of surface waters that allow them to meet their designated 
beneficial uses, such as for fishing (aquatic life), swimming (aquatic recreation) or human consumption 
(aquatic consumption). All surface waters in Minnesota, including lakes, rivers, streams and wetlands 
are protected for aquatic life and recreation where these uses are attainable. Numeric water quality 
standards represent concentrations of specific pollutants in water that protect a specific designated use. 
Narrative standards are statements of conditions in and on the water, such as biological condition, that 
protect their designated uses. 

Protection of aquatic life means the maintenance of a healthy aquatic community, including fish, 
invertebrates and plants. The sampling of aquatic organisms for assessment is called biological 
monitoring. Biological monitoring is a direct means to assess aquatic life use support, as the aquatic 
community tends to integrate the effects of all pollutants and stressors over time. Interpretations of 
narrative criteria for aquatic life in streams are based on multi-metric biological indices including the 
Fish Index of Biological Integrity (Fish IBI), which evaluates the health of the fish community, and the 
Macroinvertebrate Index of Biological Integrity (Invert IBI), which evaluates the health of the aquatic 
invertebrate community. Additionally, chemical parameters are measured and assessed against numeric 
standards developed to be protective of aquatic life, including pH, dissolved oxygen, un-ionized 
ammonia nitrogen, chloride and turbidity. 

Protection of aquatic recreation means the maintenance of conditions with reduced risk of illness 
suitable for swimming and other forms of water recreation. In streams, aquatic recreation is assessed by 
measuring the concentration of E. coli bacteria in the water. To determine if a lake supports aquatic 
recreational activities its trophic status is evaluated, using total phosphorus, Secchi depth and 
chlorophyll-a as indicators. Lakes that are enriched with nutrients and have abundant algal growth are 
eutrophic and do not support aquatic recreation. 

Protection of aquatic consumption means protecting citizens who eat fish from Minnesota waters or 
receive their drinking water from waterbodies protected for this beneficial use. The concentrations of 
mercury and polychlorinated biphenyls (PCBs) in fish tissue are used to evaluate whether or not fish are 
safe to eat in a lake or stream and to issue recommendations regarding the frequency that fish from a 
particular water body can be safely consumed. For lakes, rivers and streams that are protected as a 
source of drinking water the MPCA primarily measures the concentration of nitrate in the water column 
to assess this designated use. 

A small percentage of stream miles in the state (~1% of 92,000 miles) have been individually evaluated 
and re-classified as a Class 7 Limited Resource Value Water (LRVW). These streams have previously 

https://www.revisor.leg.state.mn.us/rules/?id=7050
http://www.pca.state.mn.us/index.php/view-document.html?gid=16988
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demonstrated that the existing and potential aquatic community is severely limited and cannot achieve 
aquatic life standards either by:  a) natural conditions as exhibited by poor water quality characteristics, 
lack of habitat or lack of water; b) the quality of the resource has been significantly altered by human 
activity and the effect is essentially irreversible; or c) there are limited recreational opportunities (such 
as fishing, swimming, wading or boating) in and on the water resource. While not being protective of 
aquatic life, LRVWs are still protected for industrial, agricultural, navigation and other uses. Class 7 
waters are also protected for aesthetic qualities (e.g., odor), secondary body contact, and groundwater 
for use as a potable water supply. To protect these uses, Class 7 waters have standards for bacteria, pH, 
dissolved oxygen and toxic pollutants. 

Assessment units 

Assessments of use support in Minnesota are made for individual waterbodies. The waterbody unit used 
fƻǊ ǊƛǾŜǊ ǎȅǎǘŜƳǎΣ ƭŀƪŜǎ ŀƴŘ ǿŜǘƭŀƴŘǎ ƛǎ ŎŀƭƭŜŘ ǘƘŜ άŀǎǎŜǎǎƳŜƴǘ ǳƴƛǘέΦ ! ǎǘǊŜŀƳ ƻǊ ǊƛǾŜǊ ŀǎǎŜǎǎƳŜƴǘ ǳƴƛǘ 
usually extends from one significant tributary stream to another or from the headwaters to the first 
ǘǊƛōǳǘŀǊȅΦ ! ǎǘǊŜŀƳ άǊŜŀŎƘέ Ƴŀȅ ōŜ ŦǳǊǘƘŜǊ ŘƛǾƛŘŜŘ into two or more assessment reaches when there is a 
change in use classification (as defined in Minn. R., ch. 7050) or when there is a significant 
morphological feature, such as a dam or lake, within the reach. Therefore, a stream or river is often 
segmented into multiple assessment units that are variable in length. The MPCA is using the 1:24,000 
scale high resolution National Hydrologic Dataset (NHD) to define and index stream, lake and wetland 
assessment units. Each river or stream reach is identified by a unique waterbody identifier (known as its 
AUID), comprised of the USGS eight digit hydrologic unit code (8-HUC) plus a three character code that is 
unique within each HUC. Lake and wetland identifiers are assigned by the Minnesota Department of 
Natural Resources (MDNR). The Protected Waters Inventory (PWI) provides the identification numbers 
for lake, reservoirs and wetlands. These identification numbers serve as the AUID and are composed of 
an eight digit number indicating county, lake and bay for each basin. 

It is for these specific stream reaches or lakes that the data are evaluated for potential use impairment. 
Therefore, any assessment of use support would be limited to the individual assessment unit. The major 
exception to this is the listing of rivers for contaminants in fish tissue (aquatic consumption). Over the 
ŎƻǳǊǎŜ ƻŦ ǘƛƳŜ ƛǘ ǘŀƪŜǎ ŦƛǎƘΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ƎŀƳŜ ŦƛǎƘΣ ǘƻ ƎǊƻǿ ǘƻ άŎŀǘŎƘŀōƭŜέ ǎƛȊŜ ŀƴŘ ŀŎŎǳƳǳƭŀǘŜ 
unacceptable levels of pollutants, there is a good chance they have traveled a considerable distance. The 
impaired reach is defined by the location of significant barriers to fish movement such as dams 
upstream and downstream of the sampled reach and thus often includes several assessment units. 

Determining use attainment 

For beneficial uses related to human health, such as drinking water or aquatic recreation, the 
relationship is well understood and thus the assessment process is a relatively simple comparison of 
monitoring data to numeric standards. In contrast, assessing whether a waterbody supports a healthy 
aquatic community is not as straightforward and often requires multiple lines of evidence to make use 
attainment decisions with a high degree of certainty. Incorporating a multiple lines of evidence 
ŀǇǇǊƻŀŎƘ ƛƴǘƻ at/!Ωǎ ŀǎǎŜǎǎƳŜƴǘ ǇǊƻŎŜǎǎ has been evolving over the past few years. The current 
process used to assess the aquatic life use of rivers and streams is outlined below and in Figure 5. 

The first step in the aquatic life assessment process is a comparison of the monitoring data to water 
quality standards. This is largely an automated process performed by logic programmed into a database 
ŀǇǇƭƛŎŀǘƛƻƴ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘǎ ŀǊŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨtǊŜ-!ǎǎŜǎǎƳŜƴǘǎΩΦ tǊŜ-assessments are then reviewed by 
either a biologist or water quality professional, depending on whether the parameter is biological or 
chemical in nature. These reviews are conducted at the workstation of each reviewer (i.e., desktop) 
using computer applications to analyze the data for potential temporal or spatial trends as well as gain a 
better understanding of any attenuating circumstances that should be considered (e.g., flow, time/date 
of data collection, or habitat). 
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Figure 5. Flowchart of aquatic life use assessment process. 

The next step in the process is a Comprehensive Watershed Assessment meeting where reviewers 
convene to discuss the results of their desktop assessments for each individual waterbody. 
Implementing a comprehensive approach to water quality assessment requires a means of organizing 
and evaluating information to formulate a conclusion utilizing multiple lines of evidence. Occasionally, 
the evidence stemming from individual parameters are not in agreement and would result in discrepant 
assessments if the parameters were evaluated independently. However, the overall assessment 
considers each piece of evidence to make a use attainment determination based on the preponderance 
of information available. See the Guidance Manual for Assessing the Quality of Minnesota Surface 
Waters for the Determination of Impairment 305(b) Report and 303(d) List (MPCA 2012) 
http://www.pca.state.mn.us/index.php/view-document.html?gid=16988 for guidelines and factors 
considered when making such determinations. 

Any new impairment (i.e., waterbody not attaining its beneficial use) is first reviewed using GIS to 
determine if greater than 50% of the assessment unit is channelized. Currently, the MPCA is deferring 
any new impairments on channelized reaches until new aquatic life use standards have been developed 
as part of the Tiered Aquatic Life Use (TALU) framework. For additional information see:  
http://www.pca.state.mn.us/index.php/water/water-permits-and-rules/water-rulemaking/tiered-
aquatic-life-use-talu-framework.html. However, in this report, channelized reaches with biological data 
ŀǊŜ ŜǾŀƭǳŀǘŜŘ ƻƴ ŀ άƎƻƻŘ-fair-ǇƻƻǊέ ǎȅǎǘŜƳ ǘƻ ƘŜƭǇ ŜǾŀƭǳŀǘŜ ǘƘŜƛǊ ŎƻƴŘƛǘƛƻƴ (see Section IV and 
Appendix 5.1). 

The last step in the assessment process is the Professional Judgment Group meeting. At this meeting 
results are shared and discussed with entities outside of the MPCA that may have been involved in data 
collection or that might be responsible for local watershed reports and project planning.  Information 
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obtained during this meeting may be used to revise previous use attainment decisions (e.g., sampling 
events that may have been uncharacteristic due to annual climate or flow variation, local factors such as 
impoundments that do not represent the majority of conditions on the AUID). Waterbodies that do not 
meet standards and therefore do not attain one or more of their designated uses are considered 
impaired waters and are placed on the draft 303(d) Impaired Waters List. Assessment results are also 
included in watershed monitoring and assessment reports. 

Data management 

It is MPCA policy to use all credible and relevant monitoring data to assess surface waters. The MPCA 
relies on data it collects along with data from other sources, such as sister agencies, local governments 
and volunteers. The data must meet rigorous quality assurance protocols before being used. All 
monitoring data required or paid for by MPCA are entered into EQuIS (Environmental Quality 
LƴŦƻǊƳŀǘƛƻƴ {ȅǎǘŜƳύΣ at/!Ωǎ Řŀǘŀ ǎȅǎǘŜƳ and are also uploaded to the US Environmental Protection 
AƎŜƴŎȅΩǎ (9t!Ωǎ) data warehouse. Data for monitoring projects with federal or state funding are 
required to be stored in EQuIS (e.g., Clean Water Partnership, CWLA Surface Water Assessment Grants 
and TMDL program). Many local projects not funded by MPCA also choose to submit their data to the 
MPCA in an EQuIS-ready format so that the monitoring data may be utilized in the assessment process. 
Prior to each assessment cycle, the MPCA sends out a request for monitoring data to local entities and 
partner organizations. 

Period of record 

The MPCA uses data collected over the most recent 10 year period for all water quality assessments. 
This time-frame provides a reasonable assurance that data that have been collected over a range of 
weather and flow conditions and that all seasons will be adequately represented; however, data for the 
entire period is not required to make an assessment. The goal is to use data that best represents current 
water quality conditions. Therefore, recent data for pollutant categories such as toxics, lake 
eutrophication and fish contaminants may be given more weight during assessment. 
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III. Watershed overview 

The Mississippi River-Twin Cities Watershed is located within the seven county metropolitan area 
surrounding Minneapolis and St Paul (Figure 6). Six of the seven counties have a portion of their area in 
the watershed:  Ramsey, Hennepin, Anoka, Washington, Dakota and Carver; only Scott county is 
excluded. Each subwatershed drains directly to the Mississippi River, which runs through the central 
corridor from the confluence with the Crow River near Ramsey to Lock and Dam #2 near Hastings. 

The waters of the watershed provide drinking water for households and industry, habitat for aquatic life, 
riparian corridors for wildlife, and recreational opportunities. The Twin-Cities area is known for its 
plentiful parks and natural areas which are often associated with lakes and streams that provide 
recreational enjoyment from fishing, swimming, sailing, canoeing, hiking, and kayaking. 
 

 

Figure 6. Outline of the seven county metropolitan area within the Mississippi River-Twin Cities Watershed.   
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Land use summary 

Historically, the Mississippi River-Twin Cities Watershed was largely covered with maple-basswood 
forests and dotted throughout with numerous lakes and wetlands. Many of the wetlands were drained 
during the 1890s when wetlands were considered an impediment to farming and a public health threat. 

At the heart of the watershed are the cities of Minneapolis and St Paul. Historically, the land south of St. 
Paul was known as the Dakota village of Kaposia. In the early 1800s, the military reservation called Fort 
Snelling was established on the banks of the Mississippi between Minneapolis and St. Paul in order to 
protect an active fur trade (Robison 1958). Timber was in need for building houses and railroads 
throughout the Midwest, creating a timber harvesting boom of the expansive white pines to the north 
of the Twin Cities. With the mighty falls as a barrier to boats, saw mills were built along the banks of the 
Mississippi River at what had become known as St. Anthony Falls (Robison 1958). With the rise in 
population, other industries sprouted up along the banks of the Mississippi River and a new city just 
upstream of St Paul beganτthe city of Minneapolis. With the fertile Minnesota soils and westward 
expansion of the railroad, immigrants from many areas came to plow the prairies and farm. Minneapolis 
ǎƻƻƴ ōŜŎŀƳŜ ǘƘŜ άaƛƭƭ Cƛǘȅέ ǿƛǘƘ ŦƭƻǳǊ Ƴƛƭƭǎ Řotting the banks of the river, utilizing the rapids of St. 
Anthony falls to operate the mills (Wirth 2006). Thanks to visionaries in the growing city, namely Horace 
W. S. Cleveland, William Folwell, Charles Loring and Theodore Wirth, many natural corridors within 
Minneapolis were protected and connected as a public park system. Between 1883 to 1944 numerous 
parks and connector roadways were planned and developed, such as Loring Park, Minnehaha Park, 
Theodore Wirth Parkway, Minnehaha Parkway, Bassett Creek Park, the Minneapolis Chain of Lakes, and 
Victory Memorial Drive, among others (Wirth 2006). 

Today, the central corridor of the Mississippi River-Twin Cities Watersheds is densely urban while less 
developed land and agricultural land use (row crops and range land) lie mostly on the fringes of the 
watershed (Figure 7). There are numerous lakes and river corridors in the watershed which are highly 
developed with residential houses, lawns, and roads. 

Due to the density of industry, housing, and roads, lake and streams in the Twin Cities are showing signs 
of stress from pollution, such as higher levels of nutrients causing unsightly algae blooms, bacteria in 
waterbodies making swimming areas potentially unsafe, impervious pavement contributing to flashier 
storm flows and eroding stream banks, and increased use of deicers creating toxic conditions for aquatic 
life. Agencies, watershed groups and local citizens are collaboratively working to address these problems 
in order to improve and protect the scenic beauty and recreational enjoyment of the lakes and streams 
of the Mississippi River-Twin Cities Watershed. 
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Figure 7. Land use and select cities in the Mississippi River-Twin Cities Watershed. 
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Surface water hydrology 

The Mississippi River runs primarily from north to south through the center of the watershed, except for 
notable turns to the north at its confluence with the Minnesota River and further downstream near 
Saint Paul where it turns south again (Figure 8). Tributary streams that drain directly to the Mississippi 
River include Rice Creek, Minnehaha Creek, Shingle Creek, Coon Creek, Elm Creek and Bassett Creek. 
This 8-HUC watershed is lake rich, with over 250 lakes. Prominent lakes include:  Lake Minnetonka, the 
Minneapolis Chain of Lakes, Bald Eagle Lake, White Bear Lake, and the Lake Phalen chain. 

Figure 8. Lakes and waterbodies in the Mississippi River-Twin Cities Watershed. 
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Wetlands 

Excluding the open water portions of lakes, ponds, and rivers, the Mississippi River-Twin Cities 
Watershed comprises approximately 82,000 acres of vegetated wetlands, equivalent to ~13% of the 
total watershed area as of 1980. Wetlands with herbaceous emergent vegetation are the most 
predominant wetland type in this watershed (Figure 9). The distribution of wetlands across the 
watershed is not uniform with the majority of wetland area occurring in the northern and western 
regions, coinciding largely with the Coon Creek, Rice Creek and Elm Creek drainages. It should be noted 
that these estimates represent a snapshot of the location, type, and extent of wetlands occurring in 
1980, which is the year that data was acquired to develop National Wetlands Inventory (NWI) maps in 
this part of the state. Many changes to wetlands have occurred in this watershed since 1980 due to 
development typical of any major metropolitan area. An updated NWI for the 13 counties comprising 
the larger Twin Cities metropolitan area is expected to be completed in 2013 and will provide a more 
accurate representation of wetlands in this watershed. 

Figure 9. Wetland types and their distribution across the Mississippi River-Twin Cities Watershed. 
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Climate and precipitation 

Figure 10 shows two representations of precipitation for calendar year 2010, the start year for IWM 
work in the Mississippi River-Twin Cities Watershed. On the left is total precipitation, showing the typical 
pattern of increasing precipitation toward the southeast portion of the state. According to this map the 
Twin Cities area received 32 to 40 inches of precipitation in 2010. The display on the right shows the 
amount that precipitation levels in 2010 departed from normal. For the Twin Cities area it shows that 
precipitation exceeded normal in some locations by up to 10 inches. 

 
Figure 10. State-wide precipitation levels during the 2010 water year. 

Figure 11 is an areal average representation of precipitation in east central Minnesota. An areal average 
is a spatial average of all the precipitation data collected within a certain area, presented as a single 
dataset. This data is taken from the Western Regional Climate Center, available as a link off of the 
University of Minnesota Climate website (http://www.wrcc.dri.edu/spi/divplot1map.html). 

Rainfall in the east-central region displays no statistically significant trend over the last 20 years. Though 
rainfall can vary in intensity and time of year, it would appear that east-central Minnesota precipitation 
has not changed dramatically over this 20-year time period. 

 

http://www.wrcc.dri.edu/spi/divplot1map.html
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Figure 11. 20-year precipitation trend for east-central Minnesota with five year running average (1990-2011). 

Precipitation in East-central Minnesota exhibits a statistically significant rising trend over the past 100 
years, p = 0.001. This is a strong trend and matches similar trends throughout Minnesota (Figure 12). 

 

Figure 12. 100-year precipitation trend for east-central MN with nine year running average. 

  



 

Mississippi River-Twin Cities Watershed Monitoring and !ǎǎŜǎǎƳŜƴǘ wŜǇƻǊǘ  ω  September 2013 Minnesota Pollution Control Agency 

21 

High capacity withdrawals 

The Minnesota Department of Natural Resources (MDNR) permits all high capacity water withdrawals 
where the pumped volume exceeds 10,000 gallons per day or 1 million gallons per year. Permit holders 
are required to track water use and report back to the MDNR yearly. Information on the program and 
the program database are found at:  
http://www.dnr.state.mn.us/waters/watermgmt_section/appropriations/wateruse.html. 

Displayed in Figure 13 are the locations of permitted groundwater and surface water withdrawals in the 
Mississippi River-Twin Cities Watershed. Blue symbols are groundwater withdrawals and red are surface 
water taken from lake, stream or other surface water feature. 

The three largest permitted consumers of water in the state (in order) are municipalities, industry and 
irrigation. The withdrawals within the Mississippi River-Twin Cities Watershed are mostly municipal and 
industrial use. 

 
Figure 13. Locations of 2011 permitted groundwater and surface water withdrawals in the 

Mississippi River-Twin Cities Watershed and surrounding area. Units are in million gallons per year. 

  

http://www.dnr.state.mn.us/waters/watermgmt_section/appropriations/wateruse.html
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IV. Watershed-wide data collection methodology 

Load monitoring 

There is no load monitoring station that represents pollution inputs from the Mississippi River-Twin 
Cities Watershed since there is no discrete 8-HUC outlet on one major tributary to the Mississippi River, 
but instead many relatively small tributaries drain independently at different points along the 
Mississippi River. There are load monitoring stations on the Mississippi River in and around the Twin 
Cities operated by the Metropolitan Council in cooperation with the MPCA that are located at Anoka, 
Saint Paul and Hastings, but these stations capture flow and water chemistry data from a larger drainage 
area upstream of the Mississippi River-Twin Cities Watershed than is the focus of this report. A future 
report which focuses on the monitoring and assessment results along the Mississippi River is planned. 

Stream water chemistry sampling 

Six water chemistry stations were sampled from May through September in 2010, and again June 
through August of 2011, to provide sufficient water chemistry data to assess all components of the 
aquatic life and recreation use standards. Following the IWM design, water chemistry stations were 
placed at the outlet of each subwatershed that was >40 mi2 in area (green circles/triangles in Figure 2). 
Monitoring was completed using existing monitoring frameworks with local government units 
(watershed districts, water management organizations, etc.) and supplemented by MPCA collection (See 
Appendix 2 for locations of stream water chemistry monitoring sites. See Appendix 1 for definitions of 
stream chemistry analytes monitored in this study). A number of the subwatersheds were less than 40 
mi2, or contained the main stem Mississippi River; these subwatersheds did not have an outlet water 
chemistry station. The Mississippi River was not sampled as part of the watershed design and will not be 
included in the discussion in this report. A large river strategy for monitoring and assessment is under 
development and the Mississippi River will be included in that process.  

Stream biological sampling 

The biological monitoring component of the intensive watershed monitoring (IWM) in the Mississippi 
River-Twin Cities Watershed was completed during the summer of 2010. A total of 42 sites were 
sampled. Thirty-nine were IWM sites and an additional three sites were previously sampled sites, in 
order to compare results between time-periods. The IWM sites were placed near the outlets of most 
subwatersheds; 24 were newly established stations and 15 were existing stations. In addition, data from 
18 existing biological monitoring stations that were sampled in previous years within the 10-year 
assessment window were included in the assessment process. These monitoring stations were initially 
established for biocriteria development, stressor identification of aquatic life impairments identified in 
previous assessment cycles, or as part of a 2007 survey which investigated the quality of channelized 
streams with intact riparian zones. While data from the last 10 years contributed to the watershed 
assessments, the majority of data utilized for the 2012 assessment was collected in 2010.  

A total of 54 stream reaches (AUIDs) were sampled for biology in the Mississippi River-Twin Cities 
Watershed. Waterbody assessments to determine aquatic life use support were conducted for 17 
AUIDs. Waterbody assessments were not conducted for five AUIDs where the biological station was 
close to a large body of water that may influence a stream assessment. Assessments were also not 
conducted for 32 AUIDs because criteria for channelized reaches had not been developed prior to the 
assessments; the biological condition of these reaches were assigned qualitative categories (good-fair-
poor) using a lower threshold than what was used for determining aquatic life impairments for 
unchannelized reaches that were assessed. This information will be useful to the stressor identification 
process and will also be used as a basis for long term trend results in subsequent reporting cycles. 
Qualitative ratings for non-assessed reaches area included in Appendix 5.1. 

To measure the health of aquatic life at each biological monitoring station, indices of biological integrity 
(IBIs), specifically fish and invertebrate IBIs, were calculated based on monitoring data collected for each 
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of these communities. A fish and macroinvertebrate classification framework was developed to account 
for natural variation in community structure which is attributed to geographic region, watershed 
drainage area, water temperature and stream gradient. As a result, aƛƴƴŜǎƻǘŀΩǎ ǎǘǊŜŀƳǎ ŀƴŘ ǊƛǾŜǊǎ ǿŜǊŜ 
divided into seven distinct warm water classes and two cold water classes, with each class having its 
own unique Fish IBI and Invertebrate IBI. Each IBI class uses a unique suite of metrics, scoring functions, 
impairment thresholds, and confidence intervals (CIs) (For IBI classes, thresholds and CIs, see 
Appendix 4.1). IBI scores that are higher than the impairment threshold and upper CI indicate that the 
stream reach supports aquatic life. Contrarily, scores below the impairment threshold and lower CI 
indicate that the stream reach does not support aquatic life. When an IBI score falls within the upper 
and lower confidence limits additional information may be considered when making the impairment 
decision such as the consideration of potential local and watershed stressors and additional monitoring 
information (e.g., water chemistry, physical habitat, observations of local land use activities). For IBI 
results for each individual biological monitoring station, see Appendix 4 and Appendix 5. 

Wetland monitoring 

The MPCA began biological monitoring of wetlands in the early 1990s, focusing on wetlands with 
emergent vegetation (i.e., marshes) in a depressional geomorphic setting. This work resulted in the 
development of plant and macroinvertebrate (aquatic bugs, snails, leeches, and crustaceans) IBIs for 
evaluating the ecological condition or health of this type of wetland habitat. Both IBIs are on a 0 to 100 
scale with higher scores indicating better condition. Today, these indicators are used in a statewide 
survey ƻŦ ǿŜǘƭŀƴŘ ŎƻƴŘƛǘƛƻƴ ǿƘŜǊŜ ǊŜǎǳƭǘǎ Ŏŀƴ ōŜ ǎǳƳƳŀǊƛȊŜŘ ǎǘŀǘŜǿƛŘŜ ŀƴŘ ŦƻǊ ŜŀŎƘ ƻŦ aƛƴƴŜǎƻǘŀΩǎ 
ecoregions (Genet 2012). Depressional wetland condition results in this report are based on data from 
the statewide survey and earlier indicator development projects. 

Lake water sampling 

Lakes in the Mississippi River-Twin Cities Watershed were sampled primarily by local entities (watershed 
districts, water management organizations, etc.) and staff and volunteers through the Metropolitan 
Council Environmental Services (MCES). Sampling methods are similar among monitoring groups and are 
described in the document entitled MPCA Standard Operating Procedure for Lake Water Quality found 
at http://www.pca.state.mn.us/publications/wq-s1-16.pdf. 

The aquatic recreation use standard requires eight observations/samples within a 10 year period for 
phosphorus, chlorophyll-a and Secchi depth. Additionally, lakes are also compared to the toxicity 
standard for chloride. 

Fish contaminants 

Mercury and polychlorinated biphenyls (PCBs) were analyzed in fish tissue samples collected from 78 
lakes in the watershed. Minnesota DNR fisheries staff collected the fish. There are many fish tissue 
samples from the Mississippi River in the fish contaminant database, which will be summarized and 
discussed in a later report on large rivers in Minnesota. Bassett Creek is the only tributary in the 
Mississippi River-Twin Cities Watershed having had fish collected for contaminants. 

In addition, fish from 39 lakes in the watershed were tested for perfluorochemicals (PFCs). PFCs became 
a contaminant of emerging concern in 2004 when high concentrations were measured in fish from the 
Mississippi River, Pool 2. Extensive statewide monitoring of lakes and rivers for PFCs in fish was 
continued through 2010. More focused monitoring for PFCs will continue in known contaminated 
waters in this Twin Cities watershed. 

Captured fish were wrapped in aluminum foil and frozen until they were thawed, scaled, filleted, and 
ground. ¢ƘŜ ƘƻƳƻƎŜƴƛȊŜŘ ŦƛƭƭŜǘǎ ǿŜǊŜ ǇƭŀŎŜŘ ƛƴ мнр Ƴ[ Ǝƭŀǎǎ ƧŀǊǎ ǿƛǘƘ ¢ŜŦƭƻƴϰ ƭƛŘǎ ŀƴŘ ŦǊƻȊŜƴ ǳƴǘƛƭ 
thawed for mercury or PCBs analyses. The Minnesota Department of Agriculture Laboratory performed 
all mercury and PCBs analyses of fish tissue. For PFCs, whole fish were shipped to AXYS Analytical 
Services Ltd in Sidney, British Columbia, Canada. AXYS did the fish measurements and processing before 

http://www.pca.state.mn.us/publications/wq-s1-16.pdf


 

Mississippi River-Twin Cities Watershed Monitoring and !ǎǎŜǎǎƳŜƴǘ wŜǇƻǊǘ  ω  September 2013 Minnesota Pollution Control Agency 

24 

analyzing the tissue samples for 13 PFCs. The PFC that primarily bioaccumulates in fish and is a known 
health concern for human consumption is perfluorooctane sulfonate (PFOS). 

The MPCA has included waters impaired for contaminants in fish on the 303d Impaired Waters List since 
1998. Impairment assessment for PCBs and PFCs in fish tissue is based on the fish consumption 
advisories prepared by the Minnesota Department of Health (MDH). If the consumption advice is to 
restrict consumption of a particular fish species to less than a meal per week because of PCBs or PFCs, 
the MPCA considers the lake or river impaired. The threshold concentration for impairment 
(consumption advice of one meal per month) is 0.22 mg/kg for PCBs and 0.200 mg/kg for PFOS. 

Prior to 2006, mercury concentrations in fish tissue were assessed for water quality impairment based 
on the Minnesota Department ƻŦ IŜŀƭǘƘΩǎ ŦƛǎƘ ŎƻƴǎǳƳǇǘƛƻƴ ŀŘǾƛǎƻǊȅΦ !ƴ ŀŘǾƛǎƻǊȅ ƳƻǊŜ ǊŜǎǘǊƛŎǘƛǾŜ ǘƘŀƴ 
a meal per week was classified as impaired for mercury in fish tissue. Since 2006, a waterbody has been 
classified as impaired for mercury in fish tissue if 10% of the fish samples (measured as the 90th 
ǇŜǊŎŜƴǘƛƭŜύ ŜȄŎŜŜŘ лΦн ƳƎκƪƎ ƻŦ ƳŜǊŎǳǊȅΣ ǿƘƛŎƘ ƛǎ ƻƴŜ ƻŦ aƛƴƴŜǎƻǘŀΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ŦƻǊ 
mercury. At least five fish samples are required per species to make this assessment and only the last 10 
years of data are used for statisǘƛŎŀƭ ŀƴŀƭȅǎƛǎΦ at/!Ωǎ LƳǇŀƛǊŜŘ ²ŀǘŜǊǎ LƴǾŜƴǘƻǊȅ ƛƴŎƭǳŘŜǎ ǿŀǘŜǊǿŀȅǎ 
that were assessed as impaired prior to 2006 as well as more recently. 

PCBs in fish have not been monitored as intensively as mercury in the last three decades due to 
monitoring completed in the 1970s and 1980s. These studies identified that high concentrations of PCBs 
were only a concern downstream of large urban areas in large rivers, such as the Mississippi River and in 
Lake Superior. This implied that it was not necessary to continue widespread frequent monitoring of 
smaller river systems as is done with mercury. However, limited PCB monitoring was included in the 
watershed sampling design to ensure that this conclusion is still accurate. Impairment assessment for 
PCBs in fish tissue is based on the fish consumption advisories prepared by the MDH. If the consumption 
advice is to restrict consumption of a particular fish species to less than a meal per week because of 
PCBs, the MPCA considers the lake or river impaired. The threshold concentration for impairment is 0.22 
mg/kg PCBs and more restrictive advice is recommended for consumption (one meal per month). 
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DǊƻǳƴŘǿŀǘŜǊ ƳƻƴƛǘƻǊƛƴƎ 
Groundwater quality 

The ambient program monitors trends in statewide groundwater quality by sampling for a 
comprehensive suite of chemicals including nutrients, metals, and volatile organic compounds. 

These Ambient wells represent a mix of deeper domestic wells and shallow monitoring wells. The 
shallow wells interact with surface waters and exhibit impacts from human activities more rapidly. 
Figure 14 displays the locations of Ambient Groundwater Monitoring wells in and around the Mississippi 
River-Twin Cities Watershed. 

 
Figure 14. MPCA ambient groundwater monitoring wells in and around the Mississippi River-Twin Cities Watershed. 

Groundwater quantity 

Monitoring wells from the MDNR Observation Well Network track the elevation of groundwater across 
the state. Data from these wells and others are available at:  
http://www.dnr.state.mn.us/waters/groundwater_section/obwell/waterleveldata.html. 

  

http://www.dnr.state.mn.us/waters/groundwater_section/obwell/waterleveldata.html


 

Mississippi River-Twin Cities Watershed Monitoring and !ǎǎŜǎǎƳŜƴǘ wŜǇƻǊǘ  ω  September 2013 Minnesota Pollution Control Agency 

26 

LƴŘƛǾƛŘǳŀƭ ǎǳōǿŀǘŜǊǎƘŜŘ ǊŜǎǳƭǘǎ 
Subwatersheds 

Assessment results for aquatic life and recreation use are presented for each subwatershed within the 
Mississippi River-Twin Cities Watershed. The primary objective is to portray all the full support and 
impairment listings within a subwatershed resulting from the complex and multi-step assessment and 
listing process. This scale provides a robust assessment of water quality condition at a practical size for 
the development, management, and implementation of effective TMDLs and watershed restoration and 
protection strategies. The graphics presented for each of the subwatersheds contain the assessment 
results from the 2012 Assessment Cycle as well as any impairment listings from previous assessment 
cycles. Discussion of assessment results focuses primarily on the 2010 intensive watershed monitoring 
effort, but also considers available data from the last ten years. 

MPCA assessment results on the AUIDs of the Mississippi River in Minnesota will be included in a large 
river report at a later date based on monitoring conducted in 2013-2014. This report will include 
condition and impairment information along the portion of the Mississippi River from headwaters to 
Lock and Dam #1 at St. Anthony Falls in Minneapolis. Below St. Anthony Falls the Mississippi River is 
considered a Great River that drains watersheds within more than one state and will require the 
development of specific water quality criteria for lock and dam systems. The monitoring and assessment 
for this lower portion of the Mississippi River will be conducted under the auspices of an interstate 
multiagency organization, the Upper Mississippi River Basin Association (UMBRA). 

The following pages provide an account of each subwatershed. Each account includes a brief description 
of the subwatershed, and summary tables of the results for each of the following where applicable:  a) 
stream aquatic life and aquatic recreation assessments, b) biological condition of channelized streams 
and ditches, c) stream habitat quality assessments, d) channel stability assessments, e) water chemistry 
for the subwatershed outlet and f) lake aquatic recreation assessments. Following the tables is a 
narrative summary of the assessment results and pertinent water quality projects completed or planned 
for the subwatershed. A brief description of each of the summary tables is provided below. 

Stream assessments 

A table is provided in each section summarizing aquatic life and aquatic recreation assessments of all 
accessible stream reaches within the watershed (i.e., where sufficient information was available to make 
an assessment). Primarily, these tables reflect the results of the 2012 assessment process (2014 EPA 
reporting cycle); however, impairments from previous assessment cycles are also included and are 
distinguished from new impairments via cell shading (see footnote section of each table). These tables 
also denote the results of comparing each individual aquatic life and aquatic recreation indicator to their 
respective criteria (i.e., standards); these determinations were made during the desktop phase of the 
assessment process (see Figure 5). Assessments of aquatic life are derived from the analysis of biological 
(Fish and Invertebrate IBIs), dissolved oxygen, turbidity, chloride, pH and un-ionized ammonia (NH3) 
data, while the assessment of aquatic recreation in streams is based solely on bacteria (Escherichia coli) 
data. Included in each table is the specific aquatic life use classification for each stream reach:  cold 
water community (2A); cool or warm water community (2B); or indigenous aquatic community (2C). 
Stream reaches that do not have sufficient information for either an aquatic life or aquatic recreation 
assessment (from current or previous assessment cycles) are not included in these tables, but are 
included in Appendix 5.2 and Appendix 5.3. Where applicable and sufficient data exists, assessments of 
other designated uses (e.g., class 7, drinking water, aquatic consumption) are discussed in the summary 
section of each subwatershed as well as in the Watershed-Wide Results and Discussion section. 
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Channelized stream evaluations 

Biological criteria have not been developed yet for channelized streams and ditches, therefore, 
assessment of fish and macroinvertebrate community data for aquatic life use support was not possible 
at some monitoring stations. A separate table provides a narrative rating of the condition of fish and 
macroinvertebrate communities at such stations based on IBI results. Evaluation criteria are based on 
aquatic life use assessment thresholds for each individual IBI class (see Appendix 4.1). IBI scores above 
ǘƘƛǎ ǘƘǊŜǎƘƻƭŘ ŀǊŜ ƎƛǾŜƴ ŀ άƎƻƻŘέ ǊŀǘƛƴƎΣ ǎŎƻǊŜǎ ŦŀƭƭƛƴƎ ōŜƭƻǿ ǘƘƛǎ ǘƘǊŜǎƘƻƭŘ ōȅ ƭŜǎǎ ǘƘŀƴ Ϥмр Ǉƻints (i.e., 
ǾŀƭǳŜ ǾŀǊƛŜǎ ǎƭƛƎƘǘƭȅ ōȅ L.L Ŏƭŀǎǎύ ŀǊŜ ƎƛǾŜƴ ŀ άŦŀƛǊέ ǊŀǘƛƴƎΣ ŀƴŘ ǎŎƻǊŜǎ ŦŀƭƭƛƴƎ ōŜƭƻǿ ǘƘŜ ǘƘǊŜǎƘƻƭŘ ōȅ ƳƻǊŜ 
ǘƘŀƴ Ϥмр Ǉƻƛƴǘǎ ŀǊŜ ƎƛǾŜƴ ŀ άǇƻƻǊέ ǊŀǘƛƴƎΦ CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƎŀǊŘƛƴƎ ŎƘŀƴƴŜƭƛȊŜŘ ǎǘǊŜŀƳ 
evaluation criteria refer to Appendix 5.1. 

Stream habitat results 

Habitat information documented during each fish sampling visit is provided in each subwatershed 
section. These tables convey the results of the Minnesota Stream Habitat Assessment (MSHA) survey, 
which evaluates the section of stream sampled for biology and can provide an indication of potential 
stressors (e.g., siltation, eutrophication) impacting fish and macroinvertebrate communities. The MSHA 
score is comprised of five scoring categories including adjacent land use, riparian zone, substrate, fish 
cover and channel morphology, which are summed for a total possible score of 100 points. Scores for 
each category, a summation of the total MSHA score, and a narrative habitat condition rating are 
provided in the tables for each biological monitoring station. Where multiple visits occur at the same 
station, the scores from each visit have been averaged. The final row in each table displays average 
MSHA scores and a rating for the subwatershed. 

Stream stability results 

Stream channel stability information evaluated during each invertebrate sampling visit is provided in 
each subwatershed section. These tables display the results of the Channel Condition and Stability Index 
(CCSI) which rates the geomorphic stability of the stream reach sampled for biology. This may provide an 
indication of recent stream channel geomorphic changes and loss of habitat quality, which may be 
related to changes in watershed hydrology, stream gradient, sediment supply, or sediment transport 
capacity. The CCSI score is comprised of three scoring zones associated with three different areas of the 
stream channel (upper banks, lower banks, and substrate). Within each zone, individual metrics are 
rated and summed and both the zone and total scores are included in the 11HUC tables. The CCSI total 
score range is from 14 to 148 where higher scores indicate greater channel instability. The final row in 
each table displays the average CCSI scores and a rating for the subwatershed. The CCSI was recently 
implemented in 2008, and is collected once at each biological station. Consequently, the CCSI ratings are 
only available for biological visits sampled in 2010 or later. 

Subwatershed outlet water chemistry results 

These summary tables display the water chemistry results for the monitoring station representing the 
outlet of the subwatershed. This data along with other data collected within the 10 year assessment 
window can provide valuable insight on water quality characteristics and potential parameters of 
concern within the subwatershed. Parameters included in these tables are those most closely related to 
the standards or expectations used for assessing aquatic life and recreation. 

Lake assessments 

A summary of lake water quality is provided in the subwatershed sections where available data exists. 
Morphometric data and the assessment results for all lakes in the watershed are available in Appendix 
3.2. Lake modeling results can be found in Appendix 6.2. For lakes with active watershed districts or 
management organizations, links are included to more comprehensive plans available by smaller 
governing units. 
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Mississippi (Direct) - Champlin Subwatershed HUC 7010206810 

Mississippi (Direct) - Champlin Subwatershed is the smallest subwatershed, draining 17.8 mi2. The subwatershed land area stretches northwest from the 
City of Champlin. The Mississippi River runs through the center of the subwatershed, and serves as the border separating Anoka and Hennepin Counties. 
A few small lakes, streams, and wetlands dot the watershed. Open water, wetlands, and forest land comprise 24% of the subwatershed area, while 
agricultural land (crop and range) make up 39%, and developed land for housing and roads cover 37%. Three local watershed management organizations 
have jurisdiction within this small subwatershed:  the Lower Rum River Watershed Management Organization on the north side of the Mississippi River, 
and Elm Creek Watershed Management Commission and West Mississippi Watershed Management Commission on the south side of the river. Since 
there are no tributary streams > 40 mi2 in this subwatershed, there is no intensive water chemistry collection station. 
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Figure 15. Waterbodies, local watershed organizations and land use characteristics (inset) in Mississippi (Direct)-Champlin Subwatershed. 
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Elm Creek Subwatershed HUC 7010206820 

The Elm Creek Subwatershed drains 106 mi2 in Hennepin County and includes the cities of Medina, Hamel, Corcoran, and the west side of Maple Grove. 
Recreational amenities in the subwatershed include Weaver Lake, Sylvan Lake, the Elm Creek Park Reserve and Fish Lake Regional Park. According to the 
most recently available land cover data (NLCD 2006), agriculture is the dominant land use at 54%, developed land comprises 21%, while undeveloped 
land (forest, wetland, open water) covers 25%. The subwatershed is under the jurisdiction of the Elm Creek Watershed Management Commission. The 
intensive water chemistry collection station is at the outflow of Elm Creek just southwest of Dayton (STORET/EQuIS station:  S004-222, biological station:  
10EM167). 

Table 2. Aquatic life and recreation assessments on stream reaches:  Elm Creek Subwatershed. 

Local 
Jurisdiction 

AUID 
Reach Name 
Reach Description 

Reach 
Length 
(miles) 

Use 
Class 

Biological 
Station ID Location of Biological Station 

Aquatic Life Indicators: 
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ECWMC 
07010206-525, Diamond Creek, 
Headwaters (French Lk 27-0127-00) 
to Unnamed lk 

5.9 2B 10UM008 
Downstream of 129th Ave N, 1.5 mi. W of 
Dayton 

EXS EXP EXS MTS MTS MTS MTS -- EX NS NS 

ECWMC 
07010206-760, Rush Creek, South 
Fork, Unnamed ditch to County 
Ditch 16 

0.5 2B 10UM014 Upstream of CR 10, 1.5 mi. N W of Corcoran EXS EXP IF MTS -- MTS -- -- -- NS NA 

ECWMC 
07010206-732, Rush Creek, South 
Fork, Unnamed lk (27-0439-00) to 
Rush Cr 

4.2 2B 10UM011 Upstream of 101st Ave N, in Maple Grove EXS EXS EXS MTS -- MTS MTS -- EX NS NS 

ECWMC 
07010206-528, Rush Creek, 
Headwaters to Elm Cr  

16.9 2B 99UM081 
Adjacent to Fenbrook Ln, in Elm Creek Park 
Reserve Group Camp, Maple Grove.  

EXS EXS EXS MTS -- MTS -- -- EX NS NS 

ECWMC 
07010206-508, Elm Creek, 
Headwaters (Lk Medina 27-0146-
00) to Mississippi R 

21.1 2B 10EM167 
0.5 mi. upstream of Elm Creek Rd, 2 mi. NW 
of Osseo 

EXS EXP EXS MTS EXS MTS MTS IF EX NS NS 

ECWMC = Elm Creek Watershed Management Commission 
Abbreviations for Indicator Evaluations:  -- = No Data, NA = Not Assessed, IF = Insufficient Information, MTS = Meets criteria; EXP = Exceeds criteria, potential impairment;  
 EXS = Exceeds criteria, potential severe impairment; EX = Exceeds criteria (Bacteria). 
Abbreviations for Use Support Determinations:  NA = Not Assessed, IF = Insufficient Information, NS = Non-Support, FS = Full Support 

Key for Cell Shading:        = existing impairment, listed prior to 2012 assessment;        = new impairment, identified during 2012 assessment;        = full support of designated use. 
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Table 3. Non-assessed biological stations on channelized AUIDs:  Elm Creek Subwatershed. 

Local 
Jurisdiction 

AUID 
Reach Name, 
Reach Description 

Reach 
length 
(miles) 

Use 
Class 

Biological  
Station ID Location of Biological Station Fish IBI Invert IBI 

ECWMC 
07010206-761, County Ditch 16, 
Unnamed ditch to S Fk Rush Cr 

2.9 2B 10UM013 Upstream of CR 10, 1 mi. N W of Corcoran Poor Poor 

ECWMC 
07010206-528, Rush Creek, Headwaters 
to Elm Cr 

16.9 2B 07UM097 Upstream of CR 117, 4 mi. E of Hanover Poor Poor (2) 

ECWMC 
07010206-508, Elm Creek, Headwaters 
(Lk Medina 27-0146-00) to Mississippi R 

21.1 2B 
10UM034 
10UM035 
10UM009 

Upstream of Sioux Dr, in Hamel 
Upstream of Elm Rd, in Maple Grove 
Downstream of Territorial Rd, 1 mi. NW of Osseo  

Poor (4) Fair (3) 

ECWMC = Elm Creek Water Management Commission 

See Appendix 5.1 for clarification on the good/fair/poor thresholds and Appendix 5.2 and Appendix 5.3 for IBI results.  
Parentheses behind ratings indicate the quantity of site visits when >1, which may or may not occur in the same year. 
 

Table 4. Minnesota Stream Habitat Assessment (MSHA) Elm Creek Subwatershed. 

Local 
Jurisdiction # Visits Biological Station ID Reach Name 

Land Use  
(0-5) 

Riparian  
(0-15) 

Substrate  
(0-27) 

Fish Cover  
(0-17) 

Channel Morph.  
(0-36) 

MSHA Score  
(0-100) MSHA Rating 

ECWMC 1 10UM013 County Ditch 16 0 7.5 8 6 9 30.5 Poor 

ECWMC 1 10UM008 Diamond Creek 5 13 10.8 15 20 63.8 Fair 

ECWMC 1 10UM014 Rush Creek, South Fork 0 10 7 13 8 38 Poor 

ECWMC 1 10UM011 Rush Creek, South Fork 0 10 10.8 16 26 62.8 Fair 

ECWMC 1 07UM097 Rush Creek 2 13 9 14 17 55 Fair 

ECWMC 1 99UM081 Rush Creek 3.5 11.5 13.4 13 24 65.4 Fair 

ECWMC 1 10UM034 Elm Creek 2 8 15.9 17 28 70.9 Good 

ECWMC 2 10UM035 Elm Creek 2.5 8 10.4 11.5 16.5 48.9 Fair 

ECWMC 1 10UM009 Elm Creek 3.5 10 10 15 20 58.5 Fair 

ECWMC 1 10EM167 Elm Creek 4.3 12 16.5 12 17 61.8 Fair 

Average Habitat Results:  Elm Creek Subwatershed  2.3 10.3 11.2 13.3 18.6 55.5 Fair 

ECWMC = Elm Creek Water Management Commission 

Qualitative habitat ratings 
 = Good:  MSHA score above the median of the least-disturbed sites (MSHA>66) 
 = Fair:  MSHA score between the median of the least-disturbed sites and the median of the most-disturbed sites (45 < MSHA < 66) 
 = Poor:  MSHA score below the median of the most-disturbed sites (MSHA<45) 
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Table 5. Channel Condition and Stability Assessment (CCSI):  Elm Creek Subwatershed 

Local 
Jurisdiction # Visits Biological Station ID Stream Name 

Upper Banks 
(4-43) 

Lower Banks 
(5-46) 

Substrate 
(3-37) 

Channel Evolution 
(1-11) 

CCSI Score 
(13-137) 

CCSI 
Rating 

ECWMC 1 10UM013 County Ditch 16 14 13 13 5 45 Fairly stable 

ECWMC 1 10UM008 Diamond Creek 6 18 26 3 43 Fairly stable 

ECWMC 1 10UM014 Rush Creek, South Fork 8 13 13 5 39 Fairly stable 

ECWMC 1 10UM011 Rush Creek, South Fork 18 32 27 3 80 Moderately unstable 

ECWMC 1 07UM097 Rush Creek 4 9 6 2 21 Stable 

ECWMC 1 99UM081 Rush Creek 24 5 8 3 40 Fairly stable 

ECWMC 1 10UM034 Elm Creek 17 7 13 3 40 Fairly stable 

ECWMC 1 10UM035 Elm Creek 20 25 14 3 62 Moderately unstable 

ECWMC 1 10UM009 Elm Creek 6 14 15 4 39 Fairly stable 

ECWMC 1 10EM167 Elm Creek 13 18 8 5 44 Fairly stable 

Average Stream Stability Results:  Elm Creek Subwatershed 12.9 15.7 14.4 3.4 45.3 Fairly stable 

ECWMC = Elm Creek Water Management Commission 

Qualitative channel stability scores and ratings (Higher scores indicate greater channel instability) 

    = Stable:  CCSI < 27       = Fairly stable:  27 < CCSI < 45    = Moderately unstable:  45 < CCSI < 80    = Severely unstable:  80 < CCSI < 115    =  Extremely unstable:  CCSI > 115 
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Table 6. Outlet water chemistry results:  Elm Creek Subwatershed. 

Station location: Elm Creek at Elm Creek Rd, 1 mi. SW of Dayton 

STORET/EQuIS ID: S004-222 

Station #: 10EM167 

Local Jurisdiction: Elm Creek Watershed Management Commission 

                  

Parameter Units # of Samples Minimum Maximum Mean Median 
WQ 

Standard1 
# of WQ 

Exceedances 

Ammonia-nitrogen mg/L 20 < 0.5 0.5 0.5 0.5   

BOD mg/L 20 < 2 2.5 2.045 2   

Chloride mg/L 22 36 98 65.7 66 230 0 

Chlorophyll-a, Corrected ug/L 2 5 5 5 5   

Dissolved Oxygen mg/L 37 2.3 12.5 6.4 5.88 5 9 

Escherichia coli
1,2

 MPN/100ml 30 16 579 77 68 1260 0 

NO2NO3 mg/L 9 < 0.1 0.1 0.1 0.1   

Kjeldahl nitrogen mg/L -- -- -- -- --   

Orthophosphate ug/L 22 59 639 211 198   

pH SU 20 7.27 7.91 7.6 7.6 6.5-9 0 

Phosphorus ug/L 22 84 839 315 299   

Specific Conductance uS/cm 37 437 651 530 526   

Temperature, water deg °C 37 5.49 25.96 18.4 19.5   

Total suspended solids mg/L 20 < 2 17 6.7 5.6   

Total volatile solids mg/L 19 < 4 8 4.5 4   

Transparency tube 60 cm -- -- -- -- -- >20 -- 

1  Geometric mean of all samples is provided for E. coli or fecal coliform. 
2  # WQ exceedances represents exceedances of individual maximum standard for E. coli (1260 cfu/100 ml). 
**Data found in the table above was compiled using the results from data collected at the outlet monitoring station in the Elm Creek subwatershed, a component of the IWM work 
conducted between May and September in 2010 and 2011. This specific data does not reflect all data that was used to assess the AUID.  
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Table 7. Lake morphometric and assessment data for the Elm Creek Subwatershed (07010206-820). 

Local 
Jurisdiction

1
 Lake ID Lake Name 

Trophic 
Status

2
 

Lake 
Area 
(ha) 

% 
Littoral 

Max 
Depth 

(m) 

Mean 
Depth 

(m) Trend
3
 

Mean 
TP 

(ug/L) 

Mean 
Chl-a 
(ug/L) 

Mean 
Secchi 

(m) 

Aquatic 
Recreation 

Use 
Support

4
 

Aquatic 
Life Use 
Support

5
 

Aquatic 
Consumption 
Use Support

6
 

ECWMC 27-0061-00 Champlin Mill Pond H 15 100 3.2 1.0 IF 306 9.8 1.8 IF NA NA 

ECWMC 27-0066-00 Lemans -- 40 -- -- -- -- -- -- -- -- -- -- 

ECWMC 27-0112-00 Mud -- 65 -- -- 1.0 IF -- -- -- -- -- -- 

ECWMC 27-0116-01 Rice (Main) H 124 100 3.4 1.7 D 336 95.8 0.9 NS NA NA 

ECWMC 27-0116-02 Rice (West Bay) H 13 100 3.4 0.5 IF 221 24.5 1.4 NS IF NA 

ECWMC 27-0117-00 Weaver E 64 
 

17.4 6.3 N 36 16.8 2.8 FS IF NS 

ECWMC 27-0118-00 Fish E 119 45 18.6 6.2 D 48 27.6 1.3 NS NA NS 

ECWMC 27-0120-02 Cook (South Portion) -- 6 -- 6.1 2.1 IF -- -- -- -- -- -- 

ECWMC 27-0121-00 Edward -- 11 -- -- -- -- -- -- -- -- -- -- 

ECWMC 27-0122-00 Goose -- 34 -- -- 1.0 IF -- -- -- -- -- FS 

ECWMC 27-0125-00 Diamond H 184 100 2.4 1.7 I 187 73.2 0.7 NS IF NA 

ECWMC 27-0127-00 French H 148 -- -- 0.9 I 262 147.5 0.4 NS IF NA 

ECWMC 27-0128-00 Hayden -- 162 -- -- -- -- -- -- -- -- - -- 

ECWMC 27-0129-00 DuBay -- 7 -- -- 0.6 IF -- -- -- -- -- -- 

ECWMC 27-0130-00 Powers -- 65 -- -- -- -- -- -- -- -- -- FS 

ECWMC 27-0165-00 Jubert -- 101 76 12.5 -- IF -- -- -- -- -- -- 

ECWMC 27-0175-00 Henry H 29 100 1.5 1.0 IF 171 39.5 0.8 NS NA -- 

1. ECWMC = Elm Creek Water Management Commission 

2. H = hypereutrophic, E = eutrophic, M = mesotrophic, O = oligotrophic,-- not assigned 
3. IF = Insufficient information, N = no trend, I = improving trend, D = declining trend, -- not determined 
4. NS = not supporting, FS = supporting, IF = insufficient information to determine support, NA = not assessed (too small or wetland-like), -- no data 
5. NS = not supporting, IF = insufficient information to determine support or meeting chloride standard, NA = not assessed, -- no data 
6. NS = not supporting, FS = supporting, NA = not assessed, -- no data 

Key for Cell Shading:        = existing impairment, listed during 2012 reporting cycle;        = new impairment;        = full support of designated use. 
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{ǳƳƳŀǊȅ 
Stream assessment results 

Chemistry data were available from Rush Creek, South Fork of Rush Creek, Diamond Creek and Elm Creek. Bacteria data is highly variable on all AUIDs 
with data; values ranged from single digit counts to greater than the reporting limit of 2420 individuals per 100 ml. On many of the AUIDs both the 
geometric mean and individual standards were exceeded, with impairments assigned on all four creeks. Dissolved oxygen levels sometimes in 
concentrations less than 1 mg/L were found throughout the watershed, and impairments were assigned on Rush, Diamond and Elm Creeks. In the case 
of the South Fork of Rush Creek values for dissolved oxygen were low, but likely wetland-influenced due to the station location, and a formal listing was 
not made. 

Of the five AUIDs assessed for aquatic life, all are not supporting fish and invertebrates. Elm Creek (07010206-508) is a low gradient stream in the 
northwest metro that was determined to be impaired for aquatic life use in 2004 based on low dissolved oxygen levels. Biological monitoring data from 
2010 confirm this impairment with low fish and macroinvertebrate IBI scores at several sampling stations. The macroinvertebrate data was assessed 
using an IBI developed specifically for low gradient streams in the central hardwood forests ecoregion. Low gradient streams typically lack rock habitat 
with adequate flow to sample in contrast to higher gradient streams where rock substrate with flow supports a wider range of macroinvertebrate clinger 
taxa. Hence, the lower IBI scores found on Elm Creek are more likely indicative of a biological stress rather than differences in the macroinvertebrate 
community related to habitat availability. Site 10UM009 had an extremely low dissolved oxygen reading (0.78 mg/l) during fish sampling indicating that 
dissolved oxygen is a potential stressor. Many dead fish were also observed during the 2010 visit. Elm Creek flows through or drains (naturally or via 
channelization) a large number of wetlands throughout its watershed, potentially contributing to its low dissolved oxygen condition. Urban development 
in this watershed is also potentially impacting aquatic life in Elm Creek as evidenced by the chloride impairment, high nutrient concentrations in the 
creek as well as several lakes in the watershed, and high suspended solid concentrations at the outlet of Rice Lake. 

Rush Creek (07010206-528) is a tributary to Elm Creek that also has impaired aquatic life. This stream was first included on the 2002 Impaired Waters 
List based on an assessment of the fish community, which was dominated by central mudminnows and green sunfish that are tolerant of low dissolved 
oxygen conditions. In 2010, low dissolved oxygen was added as an impairment. During the 2012 assessment, biological monitoring data collected in 2010 
indicate that this stream is still impaired for aquatic life (fish) use and, in addition, macroinvertebrate bio assessment was added as an impairment. 
Macroinvertebrate IBI scores are particularly low (15 and 6, threshold 47) at a station further up in the watershed (07UM097) which represents a 
channelized section of the creek that was historically wetland habitat. The impaired status of the macroinvertebrate community at this site is likely 
resulting from a combination of factors in this dredged channel:  low flow, low dissolved oxygen, anoxic substrates and lack of hard substrates. Fish 
community quality was also rated poor (24, threshold 40) using an IBI developed for low-gradient streams. Downstream at 99UM081, where the creek 
has more stream than wetland characteristics, the macroinvertebrate community appears to be in better condition with an IBI score of 43 (threshold 
47). The fish community was rated fair using and IBI developed for headwater streams. Habitat quality was rated fair and channel stability fairly stable. 
Habitat characteristics include good depth and flow variability with deep pools and riffle habitat with gravel substrates. Despite the improved habitat at 
this site located within Elm Creek Park Reserve, low dissolved oxygen concentrations stemming from sources upstream are potentially impacting the 



 

Mississippi River-Twin Cities Watershed Monitoring and !ǎǎŜǎǎƳŜƴǘ wŜǇƻǊǘ  ω  September 2013 Minnesota Pollution Control Agency 

36 

macroinvertebrate and fish communities here as well. The fish community at 99UM081 was dominated by low-dissolved oxygen tolerant mudminnows 
but still had a good diversity of fish species, although many species were represented by only a few individuals. 

Two other streams within the Elm Creek subwatershed have impaired aquatic life according to assessments of both fish and macroinvertebrate 
community data. The South Fork Rush Creek (07010206-732 & 07010206-760) and Diamond Creek (07010206-525) both have macroinvertebrate 
communities dominated by pollution tolerant organisms, suggesting that nutrients and low dissolved oxygen are key stressors to aquatic life in these 
streams as well. Few fish were collected (less than twenty-five individuals) on both stations on the South Fork Rush Creek (10UM011 & 10UM014). 
Individuals present were tolerant or moderately tolerant of low-dissolved oxygen conditions. One time measurements of dissolved oxygen taken 
midmorning and afternoon (3.5 mg/L and 5.6 mg/L) suggest that dissolved oxygen is a potential stressor. In addition, habitat quality was rated fair to 
poor, with moderate to severe bank instability, moderate channel instability, and silt present in pools and runs. This may indicate a potential hydrologic 
stress as well. Few fish were also collected on Diamond Creek (10UM008) and were mostly tolerant individuals. Dissolved oxygen was low (3.8 mg/L) and 
phosphorus was high (1.38 mg/L) indicating a potential biological stress due to excess nutrients. In addition, habitat quality at this station was rated fair 
with silt moderately embedding gravel in run habitat which may also be limiting the biological community. 

Lake assessment results 

Four lakes have been assessed for fish aquatic consumption. Of those, two were determined to be non support (Weaver, Fish) while two were assessed 
as supporting (Goose, Powers). Seven of the 16 lakes in the Elm Creek subwatershed were assessed for aquatic recreation use support. Weaver Lake is 
meeting the eutrophication standard and fully supporting recreation use. Rice (West Bay) (27-0116-02) was determined to be impaired for aquatic 
recreation use. In total, six lakes are considered to be impaired for recreation use due to excess phosphorus (Table 7). Although impaired, Diamond and 
French lakes are exhibiting an improving trend in Secchi transparency. In contrast, Rice and Fish lakes are experiencing a declining trend in Secchi 
transparency. 

Water quality plans, projects, and TMDLs 

A watershed restoration and protection strategy (WRAPS) is currently under development by local partners for MPCA. To view approved and underway 
TMDL projects for impaired waters in this watershed visit http://www.pca.state.mn.us/qzqha1b and 
http://www.pca.state.mn.us/index.php/water/water-types-and-programs/minnesotas-impaired-waters-and-tmdls/tmdl-projects/upper-mississippi-
river-basin-tmdl/upper-mississippi-river-basin-tmdls.html. The local watershed management plan can be viewed at http://elmcreekwatershed.org. 

http://www.pca.state.mn.us/qzqha1b
http://www.pca.state.mn.us/index.php/water/water-types-and-programs/minnesotas-impaired-waters-and-tmdls/tmdl-projects/upper-mississippi-river-basin-tmdl/upper-mississippi-river-basin-tmdls.html
http://www.pca.state.mn.us/index.php/water/water-types-and-programs/minnesotas-impaired-waters-and-tmdls/tmdl-projects/upper-mississippi-river-basin-tmdl/upper-mississippi-river-basin-tmdls.html
http://elmcreekwatershed.org/
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Figure 16. Currently listed impaired waters by parameter and land use characteristics (inset) in the Elm Creek Subwatershed. 
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Osseo Subwatershed HUC 7010206830 

The Osseo Subwatershed lies just south of the Mississippi (Direct)-Champlin (HUC 07010206810) unit and includes the cities of Coon Rapids in Anoka 
County, and Osseo and the east side of Champlin in Hennepin County. The Mississippi River runs through the center of the subwatershed and divides the 
two counties. Land area draining to the Mississippi River is 35 mi2. Land use is largely developed (71%) with some agricultural land (17%), while the 
remainder is forest, wetlands and open water (14%). The Mississippi River is the largest waterbody, while only a few small ponds and unnamed lakes dot 
the watershed. A prominent park is the Coon Rapids Dam Regional Park. Five watershed management organizations cover the subwatershed:  West 
Mississippi, Coon Creek, Elm Creek, Lower Rum River and Shingle Creek. There are only a few small streams (< 5 mi2) that flow directly into the 
Mississippi River; hence, no intensive water chemistry station was established. 

Table 8. Aquatic life and recreation assessments on stream reaches:  Osseo Subwatershed.  

Local 
Jurisdiction 

AUID 
Reach Name 
Reach Description 

Reach 
Length 
(miles) 

Use 
Class 

Biological 
Station ID Location of Biological Station 

Aquatic Life Indicators: 

Aquatic Life Aquatic  Rec. F
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CCWD 
07010206-594, unnamed ditch,  
Headwaters to Mississippi R 

3.7 2B 00UM062 
Downstream of CR 1 (East River Rd), 
in Coon Rapids 

-- -- EXP MTS MTS MTS -- -- EX NA NS 

Abbreviations for Indicator Evaluations: -- = No Data, NA = Not Assessed, IF = Insufficient Information, MTS = Meets criteria; EXP = Exceeds criteria, potential impairment;  
 EXS = Exceeds criteria, potential severe impairment; EX = Exceeds criteria (Bacteria). 
Abbreviations for Use Support Determinations:  NA = Not Assessed, IF = Insufficient Information, NS = Non-Support, FS = Full Support 

Key for Cell Shading:        = existing impairment, listed prior to 2012 assessment;        = new impairment, identified during 2012 assessment;        = full support of designated use. 

 
Table 9. Minnesota Stream Habitat Assessment (MSHA):  Osseo Subwatershed. 

Local 
Jurisdiction # Visits Biological Station ID Reach Name 

Land Use 
(0-5) 

Riparian 
(0-15) 

Substrate 
(0-27) 

Fish Cover 
(0-17) 

Channel Morph. 
(0-36) 

MSHA Score 
(0-100) 

MSHA Rating 

CCWD 1 00UM062 Unnamed ditch 0.5 12.5 18.1 9 19 59.1 Fair 

Average Habitat Results:  Osseo Subwatershed  0.5 12.5 18.1 9 19 59.1 Fair 

CCWD = Coon Creek Watershed District 

  Qualitative habitat ratings 
 = Good:  MSHA score above the median of the least-disturbed sites (MSHA>66) 
 = Fair:  MSHA score between the median of the least-disturbed sites and the median of the most-disturbed sites (45 < MSHA < 66) 
 = Poor:  MSHA score below the median of the most-disturbed sites (MSHA<45) 
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Table 10. Channel Condition and Stability Assessment (CCSI):  Osseo Subwatershed  

Local 
Jurisdiction # Visits 

Biological 
Station ID Stream Name 

Upper Banks 
(4-43) 

Lower Banks 
(5-46) 

Substrate 
(3-37) 

Channel Evolution 
(1-11) 

CCSI Score 
(13-137) 

CCSI 
Rating 

CCWD 0 00UM062 Unnamed ditch -- -- -- -- -- -- 

Average Stream Stability Results:  Osseo Subwatershed -- -- -- -- -- -- 

CCWD = Coon Creek Watershed District 
Qualitative channel stability scores and ratings (Higher scores indicate greater channel instability) 

     = Stable:  CCSI < 27     = Fairly stable:  27 < CCSI < 45    = Moderately unstable:  45 < CCSI < 80    = Severely unstable:  80 < CCSI < 115    =  Extremely unstable:  CCSI > 115 
  --  No data. This station was sampled prior to CCSI data collection. 

 
Table 11. Lake morphometric and assessment data for the Osseo Subwatershed (07010206-830). 

Local 
Jurisdiction

1
 Lake ID 

Lake 
Name 

Trophic 
Status

2
 

Lake Area 
(ha) 

% 
Littoral 

Max 
Depth 

(m) 

Mean 
Depth 

(m) Trend
3
 

Mean 
TP 

(ug/L) 

Mean 
Chl-a 
(ug/L) 

Mean 
Secchi 

(m) 

Aquatic 
Recreation 

Use 
Support

4
 

Aquatic 
Life Use 
Support

5
 

Aquatic 
Consumption 
Use Support

6
 

CCWD 02-0654-00 
Unnamed 
(Cenaiko) 

M 1 -- 11.0 3.7 N 16 2.4 2.5 FS NA NA 

 
1. CCWD = Coon Creek Watershed District  
2. H = hypereutrophic, E = eutrophic, M = mesotrophic, O = oligotrophic 

3. IF = Insufficient information, N = no trend, I = improving trend, D = declining trend 

4. NS = not supporting, FS = supporting, IF = insufficient information to determine support, NA = not assessed (too small or wetland-like) 
5. NS = not supporting, IF = insufficient information to determine support or meeting chloride standard, NA = not assessed  

6. NS = not supporting, FS = supporting, NA = not assessed  

{ǳƳƳŀǊȅ 
Stream assessment results 

Assessment data were available from an Unnamed ditch (AUID 07010206-594) that drains from just northeast of Pleasure Creek Pond to the southwest 
directly to the Mississippi River near the Minnesota Highway 610 overpass. Bacteria exceeded the standard on this reach and it is considered to be 
impaired for aquatic recreation use. One biological station (00UM061) was previously assessed in 2006 and determined to be impaired for aquatic life 
use for aquatic macroinvertebrates. In 2011, due to a recent update to the IBI, the aquatic macroinvertebrate community was rescored using the new 
criteria and the existing impairment was confirmed. Fish were collected but not assessed in 2006 due to the station being close to a large body of water 
(Mississippi River) and the potential for large river species to uncharacteristically influence the IBI metrics developed for headwater streams. 
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Lake assessment results 

Unnamed (Cenaiko) Lake, in the Coon Rapids Dam Regional Park, is the sole lake in the Osseo Subwatershed. The lake is meeting recreation uses and is 
not exhibiting a trend in Secchi transparency. It is a designated trout lake; it is stocked annually with brown trout. As a designated trout lake, it is subject 
to a more restrictive eutrophication standard. This resource has very high water quality and should be considered for protection efforts. 

Water quality plans, projects, and TMDLs 

Part of this watershed was formerly under the jurisdiction of the Six Cities Water Management Organization and now is locally regulated by the Coon 
Creek Watershed District. A watershed restoration and protection strategy (WRAPS) is currently under development by local partners for MPCA. To view 
approved and underway TMDL projects for impaired waters in this watershed visit http://www.pca.state.mn.us/index.php/water/water-types-and-
programs/minnesotas-impaired-waters-and-tmdls/tmdl-projects/upper-mississippi-river-basin-tmdl/upper-mississippi-river-basin-tmdls.html. A 
comprehensive plan is available describing local efforts at www.cooncreekwd.org. 

http://www.pca.state.mn.us/index.php/water/water-types-and-programs/minnesotas-impaired-waters-and-tmdls/tmdl-projects/upper-mississippi-river-basin-tmdl/upper-mississippi-river-basin-tmdls.html
http://www.pca.state.mn.us/index.php/water/water-types-and-programs/minnesotas-impaired-waters-and-tmdls/tmdl-projects/upper-mississippi-river-basin-tmdl/upper-mississippi-river-basin-tmdls.html
http://www.cooncreekwd.org/
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Figure 17. Currently listed impaired waters, local watershed organizations and land use characteristics (inset) in the Osseo Subwatershed. 
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Sand Creek Subwatershed HUC 7010206840 

At 23 mi2, the Sand Creek Subwatershed is one of the smaller subwatersheds draining to the Mississippi River. This subwatershed includes the rapidly 
developing city of Blaine in Anoka County. A majority of the subwatershed is considered developed land (69%) while small portions are agricultural 
(18%) or forest and wetland (49%)(NLCD 2006). Only 1.5% of watershed land is open water; there are no lakes in this watershed and only a few small 
streams and ponds. Sand Creek is in the jurisdiction of the Coon Creek Watershed District (CCWD). Due to its small size (<40 mi2) there is no intensive 
water chemistry station for this subwatershed. 

Table 12. Aquatic life and recreation assessments on stream reaches:  Sand Creek Subwatershed.  

Local 
Jurisdiction 

AUID 
Reach Name 
Reach Description 

Reach 
Length 
(miles) 

Use 
Class 

Biological 
Station ID Location of Biological Station 

Aquatic Life Indicators: 

Aquatic 
Life 
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CCWD 
07010206-737, Unnamed creek, 
Unnamed cr to Sand Cr 

0.5 2B -- -- -- -- IF MTS MTS MTS -- -- -- IF  NA 

CCWD 
07010206-744, Unnamed ditch, 
Unnamed ditch to Unnamed cr 

2.0 2B -- -- -- -- IF MTS MTS MTS -- -- -- IF NA 

CCWD 
07010206-748, Unnamed ditch, 
Unnamed ditch to Unnamed cr 

0.9 2B -- -- -- -- IF MTS MTS MTS -- -- -- IF NA 

CCWD 
07010206-749, Unnamed ditch, 
Headwaters to Sand Cr 

1.9 2B -- -- -- -- IF MTS MTS MTS -- -- -- IF NA 

CCWD 
07010206-765, Unnamed ditch, 
Unnamed ditch to Unnamed ditch 

0.8 2B -- -- -- -- IF MTS MTS MTS -- -- -- IF NA 

CCWD 
07010206-558, Sand Creek, Unnamed cr 
to Coon Cr 

2.2 2B 00UM065 Upstream of Olive St, in Coon Rapids EXS* EXS IF MTS MTS MTS -- -- -- IF* NA 

CCWD 
07010206-557, County Ditch 17, 
Headwaters to Mississippi R 

4.0 2B 00UM061 
Upstream of Riverview Terrace Rd, in 
Fridley 

-- -- IF MTS -- MTS -- -- EX NA NS 

Abbreviations for Indicator Evaluations:  -- = No Data, NA = Not Assessed, IF = Insufficient Information, MTS = Meets criteria; EXP = Exceeds criteria, potential impairment;  
 EXS = Exceeds criteria, potential severe impairment; EX = Exceeds criteria (Bacteria). 
Abbreviations for Use Support Determinations:  NA = Not Assessed, IF = Insufficient Information, NS = Non-Support, FS = Full Support 

Key for Cell Shading:        = existing impairment, listed prior to 2012 assessment;        = new impairment, identified during 2012 assessment;        = full support of designated use. 
*Aquatic Life assessment and/or impairments have been deferred until the adoption of Tiered Aquatic Life Uses due to the AUID being predominantly (>50%) channelized or having biological data limited to a 
station occurring on a channelized portion of the stream. 

 



 

Mississippi River-Twin Cities Watershed Monitoring and !ǎǎŜǎǎƳŜƴǘ wŜǇƻǊǘ  ω  September 2013 Minnesota Pollution Control Agency 

43 

Table 13. Non-assessed biological stations on channelized reaches:  Sand Creek Subwatershed. 

Local 
Jurisdiction 

AUID 
Reach Name 

Reach Description 

Reach 
length 
(miles) 

Use 

Class 

Biological  

Station ID Location of Biological Station Fish IBI Invert IBI 

CCWD 
07010206-558, Sand Creek, 
Unnamed Cr to Coon Cr 

2.2 2B 00UM065 Upstream of Olive St, in Coon Rapids Fair Fair 

See Appendix 5.1 for clarification on the good/fair/poor thresholds and Appendix 5.2 and Appendix 5.3 for IBI results.  

Table 14. Channel Condition and Stability Assessment (CCSI):  Sand Creek Subwatershed. 

Local 
Jurisdiction # Visits Biological Station ID Reach Name 

Land Use  
(0-5) 

Riparian  
(0-15) 

Substrate  
(0-27) 

Fish Cover  
(0-17) 

Channel Morph.  
(0-36) 

MSHA Score  
(0-100) MSHA Rating 

CCWD 3 00UM065 Sand Creek 2 8.3 15.2 9.3 16.0 50.9 Fair 

CCWD 1 00UM061 County Ditch 17 1.5 12 18.7 12 18 62.2 Fair 

Average Habitat Results:  Sand Creek Subwatershed  1.8 10.2 17 10.7 17 56.6 Fair 

CCWD = Coon Creek Watershed District 
Qualitative habitat ratings 

 = Good:  MSHA score above the median of the least-disturbed sites (MSHA>66) 
 = Fair:  MSHA score between the median of the least-disturbed sites and the median of the most-disturbed sites (45 < MSHA < 66) 
 = Poor:  MSHA score below the median of the most-disturbed sites (MSHA<45) 

Table 15. Channel Condition and Stability Assessment (CCSI):  Sand Creek Subwatershed.  

Local 
Jurisdiction # Visits 

Biological 
Station ID Stream Name 

Upper Banks 
(4-43) 

Lower Banks 
(5-46) 

Substrate 
(3-37) 

Channel Evolution 
(1-11) 

Upper Banks 
(4-43) 

CCSI Score  
(13-137) CCSI Rating 

CCWD 0 00UM065 Sand Creek -- -- -- -- -- -- -- 

CCWD 0 00UM061 County Ditch 17 -- -- -- -- -- -- -- 

Average Stream Stability Results:  Sand Creek Subwatershed -- -- -- -- -- -- -- 

CCWD = Coon Creek Watershed District 
Qualitative channel stability scores and ratings (Higher scores indicate greater channel instability) 

     = Stable:  CCSI < 27       = Fairly stable:  27 < CCSI < 45       = Moderately unstable:  45 < CCSI < 80       = Severely unstable:  80 < CCSI < 115       =  Extremely unstable:  CCSI > 115 
   --  CCSI data not available. Station sampled prior to CCSI assessment being implemented as part of biological monitoring protocol. 
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{ǳƳƳŀǊȅ 
Stream assessment results 

Assessment data were available from Sand Creek which drains to the west to Coon Creek, and County Ditch 17 which drains directly to the Mississippi 
River. On County Ditch 17, a recreation use impairment for excess bacteria was found. Existing macroinvertebrate impairments were confirmed for Sand 
Creek and County Ditch 17. Sand Creek was listed in 2006 for an impaired aquatic macroinvertebrate community using data collected at station 
00UM065 in 2000. During the 2010 assessment, the M-IBI from 2000 was rescored using the new statewide IBI and found to be just below the 
impairment threshold (M-IBI 34.4, threshold 35.9). Additional data collected at this station in 2010 was well below the threshold (17) indicating a 
deteriorating biological condition (M-IBI 17.2). This same station (00UM065) on Sand Creek was sampled for fish in 2000, 2004, and 2010 and F-IBI 
scores also indicate deteriorating conditions (F-IBI 32, 30, 0, respectively). However, the fish impairment identified will be deferred until Tiered Aquatic 
Life Uses are promulgated. Habitat quality was rated fair, with channel instability a potential stressor. Site images and habitat ratings suggest that the 
stream is over-widened and lacks depth variability. For County Ditch 17, a macroinvertebrate impairment was listed in 2006 using data from 2000; no 
new data was collected in 2010 at station 00UM065. This data was rescored with the new statewide M-IBI and found to be below threshold (24.6, 
threshold 35.9), confirming the existing impairment. Habitat quality was rated fair, with channel stability indicated as a potential stressor. Site images 
(see Images 1 & 2 below) also indicate an overwidened channel with excessive bank erosion. 

 
Image 1:  Station 00UM065 on Sand Creek. Stream appears overwidened and 
has a loss of depth variability due to excess sedimentation.  

Image 2:  Station 00UM061 on County Ditch 17. Cut banks and point bars indicate  
an unstable stream channel. 
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Water quality plans, projects, and TMDLs 

The Sand Creek watershed is primarily under the jurisdiction of the Coon Creek Watershed District (CCWD) (http://www.cooncreekwd.org); a small 
portion on the southwest side of the Mississippi River is under the jurisdiction of the West Mississippi Watershed Management Commission 
(www.shinglecreek.org). A WRAPS is currently under http://www.pca.state.mn.us/index.php/water/water-types-and-programs/minnesotas-impaired-
waters-and-tmdls/tmdl-projects/upper-mississippi-river-basin-tmdl/upper-mississippi-river-basin-tmdls.html.  Both organizations have management 
plans available on their webpages for further information regarding local efforts. 

 

  

http://www.cooncreekwd.org/
http://www.shinglecreek.org/
http://www.pca.state.mn.us/index.php/water/water-types-and-programs/minnesotas-impaired-waters-and-tmdls/tmdl-projects/upper-mississippi-river-basin-tmdl/upper-mississippi-river-basin-tmdls.html
http://www.pca.state.mn.us/index.php/water/water-types-and-programs/minnesotas-impaired-waters-and-tmdls/tmdl-projects/upper-mississippi-river-basin-tmdl/upper-mississippi-river-basin-tmdls.html
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Figure 18. Currently listed impaired waters by parameter and land use characteristics (inset) in the Sand Creek Subwatershed. 
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