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Executive Summary: 
The Vermillion River Monitoring Network was created to collect water quality/quantity information throughout the Vermillion River 

Watershed.  Samples are analyzed for a variety of parameters including nutrients, bacteria, and sediment.  These results are used to 

establish long-term water quality and quantity data, provide trend analysis and pollutant loading values. 
   
Results for the 2008 monitoring season are compared against state water quality standards or minimally impacted stream eco-region 

means, developed by the Minnesota Pollution Control Agency (Appendix A).  Results in red text are exceeding state water quality 

standards or eco-region means.   

 

Although most parameters are below state standards or minimally impacted stream eco-region means, several parameters did exceed 

water quality standards and/or eco-region means.  Wastewater treatment plant discharge can contribute to elevated conductivity levels 

and may explain the conductivity results for those sites nearest to the Elko/New Market waste water treatment plant.  Since the 

Vermillion River has been listed as impaired for bacteria, it is not surprising that 2008 E. coli results continued to exceed the state 

standard at all locations.  A region-wide Total Maximum Daily Load (TMDL) study has been completed to help address elevated 

bacteria concentrations (MPCA 2006).  Nitrate results were unusually high at the South Branch site, and may warrant further 

investigation in view of nitrate groundwater contamination in the eastern portion of the watershed.  Mean turbidity (cloudiness) results 

at sites VR807 and SB802, located in the trout stream portion of the watershed, are only slightly exceeding the state turbidity standard, 

but may still constitute a violation of state water quality standards. 

 

Introduction : 
The Vermillion River Watershed is one of the largest watersheds located within the Minneapolis/St. Paul metropolitan area.  More 

importantly, the watershed is home to a robust and thriving trout population located within two rapidly growing counties in 

Minnesota.  As a result, numerous water quality monitoring programs are actively assessing the health of this watershed.  The purpose 

of this report it to concisely summarize the results of the surface water quality monitoring activities sponsored by the Vermillion River 

Watershed Joint Powers Organization (VRWJPO) and completed by the Dakota County Soil and Water Conservation District 

(DCSWCD) and the Scott Soil and Water Conservation District (SSWCD). 

 

In addition to describing results from 2008, this report includes historical water quality monitoring results from as early as 2000.  The 

historical results presented here are intended to describe long-term water quality trends apparent in the watershed.  The level of 

statistical analysis completed here is limited due to a relatively brief water quality record, and results should be considered 

preliminary. 

  

Vermillion River Monitoring Network:  
The Vermillion River Monitoring Network (VRMN) was created in the early 1990ôs to a obtain water quality data from the Vermillion 

River Watershed and initially consisted of six monitoring stations located in Dakota County.  Since then, the network has grown to 

include a total of eight permanent monitoring stations (Figure 1) and includes an automated weather station designed to assist with 

water quality analysis in the Vermillion River Watershed. 



 

 

 

 
 

Figure 1. Vermillion River Monitoring Network and WOMP Station Locations 

 



 

In 2008, the Minnesota Pollution Control Agency (MPCA) listed the 

Vermillion River as impaired for turbidity.  This new listing extends 

along the main channel of the Vermillion River, from Highview 

Avenue in Lakeville, MN to just west of Highway 3 in Farmington, 

MN.  In anticipation of the forthcoming turbidity TMDL study, the 

VRWJPO purchased two automated turbidity probes to supplement 

existing turbidity data for the impaired reach (Figure 2).  This new 

equipment will allow for an improved understanding of conditions 

contributing to turbidity exceedances of state water quality standards 

and will  aid in future TMDL load calculations.  

 

On March 18
th 

of 2008, the Metropolitain Council completed a project 

to re-route all Empire Wastewater Treatment Plant (WWTP) effluent, 

which had been previously discharging directly into the Vermillion 

River, to outlet directly into the Mississippi River, via a 13 mile long 

pipeline.  Although this project is likely to improve water quality 

downstream from the Empire WWTP, anecdotal information suggests 

that in 2008 alone, flow near the falls in Hastings was lower than it has 

been in 25 years (Figure 3). 

 

The Vermillion River Joint Powers Board continued to contract with 

the Minnesota Department of Natural Resources (MNDNR) in 2008 to 

assist in refining flow measurements and the data analysis necessary to 

convert VRMN 15-minute stage data into 15-min flow data, which is 

used by various water resource management organizations throughout 

the watershed.  These data are available on the Minnesota Cooperative 

Stream Gaging Program website 

(http://www.dnr.state.mn.us/waters/csg/index.html). 

  

 

 

 

 

Methods: 
Monthly base flow and event flow samples were collected from the Vermillion River Monitoring Network utilizing standardized 

procedures outlined by the Metropolitan Council Environmental Services (Metropolitan Council, 2003).  At each station, automated 

equipment records stage every fifteen minutes, which is then converted to flow values through the use of MNDNR developed rating 

tables.  A temperature logger is also located at each station to continuously record temperature throughout the summer months.                              

            

All  grab samples are transported to the Metropolitan Council Environmental Services Water Quality Lab and are analyzed according 

to EPA specified protocols for various endpoints.  These endpoints include standard bacterial and chemical parameters.  Quality 

assurance and quality control samples are reviewed annually using MPCA established data quality objectives.  At the end of every 

sampling season, these data are entered into the MPCAôs Environmental Data Access system and the EPAôs STORET database.   

 

Results and Discussion: 
In addition to results from the Vermillion River Monitoring Network, data from the Metropolitan Councilôs Watershed Outlet 

Monitoring Program (WOMP) site, located on the Vermillion River in Hastings, are included to provide water quality data from the 

extreme eastern portion of the watershed.  This site is labeled as VR WOMP in Figure 1.  Similar to the VRMN, DCSWCD staff 

collect monthly low flow samples, event grab samples, and event composite samples from this location. 

 

Results presented in the following graphs extend from the western-most site, located in Scott County, to the Metropolitan Councilôs 

Watershed Outlet Monitoring Program site, located in Hastings.  The various graphs describe monitoring site data with the 

westernmost sites on the left side of the graphs and easternmost sites on the right side of the graphs (Figures 5-8 and 10-13).  Results 

include flow, precipitation, nutrient, turbidity, temperature, and E. coli (bacteria) data.   

 

Results are typically presented as an arithmetic or geometric mean and are compared against mean values for minimally impacted 

streams of the Western Corn Belt Plains ecoregion, published by the Minnesota Pollution Control Agency (MPCA) (McCollor and 

Heiskary, 1993).  The Western Corn Belt Plains ecoregion was selected since the majority of the Vermillion River Watershed is 

located within this ecoregion.  Results are also compared against State Water Quality Standards (Minnesota Statute 7050) where 

appropriate.  Stream temperature data are compared against optimal temperatures for adult brown trout (Bell, 2006).  

 

Figure 3.  8/30/08-Low flow conditions at 

Vermillion River Falls in Hastings, MN. 

Figure 2.  DCSWCD staff install automated turbidity 

monitoring equipment. 

http://www.dnr.state.mn.us/waters/csg/index.html


 

Comparisons with ecoregion mean data and state standards are simple and are only intended to be used as a coarse method to identify 

water quality exceedances.  These analyses are not intended to be a definitive determination of water quality impairment.  Assessment 

of impairment is completed bi-annually by the MPCA using a more comprehensive process and assessment methods.  

 

 

Flow and Precipitation 

Mean daily flows and precipitation data for the 2008 sampling season are presented in Figure 4.  Flow and precipitation results are 

similar to those observed in recent years, with the exception VR803 and VR WOMP flow results.  As mentioned above, the 

Metropolitan Council re-routed the Empire Wastewater Treatment Plant discharge from the Vermillion to the Mississippi River in 

March of 2008.  As a result, volumes at the downstream sites, VR803 and VR WOMP, were reduced from previous years.  In fact, the 

lowest mean daily flow for station VR803, over the entire history of the VRMN, occurred in 2008.  Mean daily flow on August 26
th
, 

2008 was 29.7 cfs.  The next lowest recorded VR803 mean daily flow occurred on October 2
nd

, 2003 at 41.7 cfs.  In addition, volume 

at the VR WOMP station was so low that water stopped flowing over the Hastings dam in the end of August, which has never been 

observed by ConAgra employees working at the adjacent plant. 
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Figure 4. 2008 Vermillion River Monitoring Network and WOMP Flow and Precipitation Results



 

Total Phosphorus 

Total phosphorus is a common 

indicator of overall water quality 

for surface waters and is included 

here for a similar purpose.  Total 

phosphorus concentrations in 

2008 (Figure 5) were below the 

Western Corn Belt plains 

minimally impacted stream eco-

region mean.  Sites V24 and 

VR809 are located downstream 

from the Elko/New Market 

Wastewater Treatment Plant, 

which likely accounts for a 

portion of the elevated total 

phosphorus concentrations. 

 
 
 
 
 
 
 
 
 
 
 
 

                         

                

Historical total phosphorus results 

are presented in Figure 6.  Total 

phosphorus concentrations in 

surface waters are often driven by 

precipitation events.  With fewer 

large rain events in 2006-2008, it 

is not surprising that total 

phosphorus concentrations appear 

to have decreased.  In addition, 

the Metropolitan Council 

upgraded the Empire wastewater 

treatment plant in early 2006, 

which likely accounts for a 

portion of the apparent decrease in 

phosphorus concentrations 

observed in 2006-2007.  With the 

Empire wastewater treatment 

plant effluent re-routed to the 

Mississippi River in 2008, 

average total phosphorus 

concentrations continued to 

decrease at downstream 

monitoring locations.  

                                  

 

Figure 6.  Historical Mean Total Phosphorus Results 
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Figure 5.  2008 Mean Total Phosphorus Results 
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