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Executive Summary

The Vemillion River Monitoring Networkwascreated to collect wat qualityfuantityinformationfrom throughout the Vermillion

River Watershed Grab simples are analyzed for a variety of parameters including nutrients, bacteria, and sedsr@ntmportant

trout stream in the region, continuous temperature monitoring is completed throughout the watershed to ensure streamesempera
remain conducive to supporting a healthy trout fishery. New in 2009, macroinvertebrate populations were monitored tandshabita
assessed to provide insights into the health of biological communities living in the waters of the Vermillion River.

All resultsare used to establish lotgrm water quality and quantity data, provide trend analgsid pollutant loading values
Results are compared against state water quality standards or minimally impacted streagioecmeans, developed by the
Minnesota Pollution Control Agendifable 7. Results in red text are exceeding state water quality standardsi@gimo means.

In general, bemical monitoring results for 2009 weselow state standards or minimaillgpacted stream ee@gion meag although
severalendpointsappear problematicWastewater treatment plant discharge can contribute to elevated conductivityaleyeiay
account for a portion of theonductivity results for those sitegarest to the Elko/New Market waste water treatment léR24,
VR809). Total phosphorus concentrations were also elevated in the western portion of the watershed (VR24, WBS@ater
treatment plant effluent, as well as urban and agricultural runoff, may be possible sources of total phosphorus atitinssé&laca

the Vermillion River has been listed as impaired for bacteria, it is not surprisingOBRE. coli resultscontinued to exceetthe state
standard amost monitoring stationsA regionwide Total Maximum Daily Load (TMDL) studyas been completed to helddress
elevated bacteria concentratidiPCA 2006) After several years of increasingrate resultson the south branch of the Vermillion
River, 2009 resultsvere lower, despite reduced precipitation level&levated nitrate results may become problematic during dry
weather if the source of nitrates remains constant. As the volume of watersdsciEmcentration increasesitréte concetrations
remain highest at the southalnch site (SB802) Surprisingly,early seasomin-ionized ammonia concentrations appeahdve been
problematic in 2009. &reral individual early season samptid exced state water qualitgtandard. Also, pH was elevated for
some of these early season sampldggh pH values are unusual in the Vermillion River and may reflect an equipment malfunction.
Due to the fact that uionized ammonia concentrations are calculaisithg field pH values, it is possible that ammonia violations
werethe result ofa pH probe malfunctianMeanturbidity (cloudiness) results atl siteswere below the state standabdit individual
measurementsay still constitute a violation of state water quality standards

Nitrate andtotal suspended soBdTSS) pollutant yields (pollutant load peacre@ were calculated for all monitoring stations and
associaté tributaries within the Vermillion River Watershed. Nitrate pollutant yields continue to be extremely high in the South
Branch of the Vermillion River.Agricultural runoff is the likely source of high nitrate yields in this watersh&dtal suspended
sdids pollutant yields were surprisingly high in the South Creekwatershed. This may be due to urban and agricultural runoff, as
well as a highly mobile bed load in this watershed. Total suspended solids pollutant yields were higher in the SdugulBranc
watershed and at the Goodwin Ave. site. These yieldalsoékely due to agricultural runoff and a mob#é&reambed.

Temperature monitoring results from 2009 were near or beloWwrthen troutchronic exposure limit of 64 for the warmesummer
months (Junéugust) During periods where temperatures are approaching the chronic exposure limit, it is assumed that trout se
refuge in nearby cool and deeper pools. Temperatures appear to be supportive of mairtteedihg &out fishery.

Macroinvertebrate and habitat monitoring, sponsored by the Vermillion River Joint Powers Board, began in 2009. Re20@9 from
monitoringare inconclusive since an appropriatdex of biological integrity (IBl)for this region does not currently eiisAn IBI

simply incorporates several measures, called metrics, of a biological community into a summary score. IBIs from various wa
resources can then be comparédthough an index appropriate for the Vermillion River is not currently availalmenmon indices

and metrics were used to evaluate 20€8ults Site A04 consistently produced the best index and metric scores, while sites A02,
Al0, and Al12 produced the worst scoring macrtr oe¢ Higeahoff Falmilyat e
Biotic Index (Hilsenhoff, 1987).Surprisingly, the habitat assessments revealed that site AO4 had the least desirable aquatic habit
primarily due to excessive silt observed on the streambed within this reach. Upstream agrigtdtiieés may be delivering
unusuallylarge amounts of sediment to this portion of the watershed.



Table 1. 2009 Water Quality Data Summary

Monitoring Sites

Vermillion

Vermillion

Vermillion

Vermillion

South Branch

Vermillion

River and : : : Middle Creek | North Creek Vermillion :
Parameter Ctv. 46 River and River and River and and Hwy. 3 and Hwy. 3 River and River and
(state standard or egegion (Sctgt.t Co) 235" st. 220" st. DenmarkAve. M C8\g{.) (N C8V(\)I)é.) Cly. 66 Goodwin Ave.
mean) (VR24) (VR809) (SC804) (VR807) (SB802) (VR803) 2009Notes
Above eceregion
meannear
Mean Conductivity Elko/New Market
(698 MMHOs) 1951 mMHOs| 830 mMHOs | 595mMHOs | 632 mMMHOs | 688 mMHOs | 704 mMHOs | 512 mMHOs | 614 mMHOs WWTP. NC808
results due to one
elevated sample.
Mean Dissolved Oxygen Adequate for trout
7.0 ma/L) (5.0 ma/L 9.61 mg/L 9.59mg/L 9.59 mg/L 8.78 mg/L 8.18 mg/L 8.82 mg/L 9.21 mg/L 10.10 mg/L fisher
g 9 y
Geometric Mean E. coli 440 102 223 212 206 184 316 120 Sﬁgﬁzz?é”gnféitte
(126 MPN/100ml) MPN/100ml MPN/100ml MPN/100ml MPN/100ml MPN/100ml MPN/100ml MPN/100ml MPN/100ml sites
Mean Nitrate In compliance with
. 0.63mg/L 0.52mg/L 1.82mg/L 1.93mg/L 0.70mg/L 0.80mg/L 5.23mg/L 3.14mg/L proposedstate
(*proposedlO mg/L) standard
In compliance with
Un-ionized Nitrogen Ammonig state standard.
. . 2.92ug/L 10.87ug/L 6.36 ug/L 2.45ug/L 5.21ug/L 4.27ug/L 3.55ug/L 3.10pug/L However, several
(*16 ug/L)(**40 ng/L) individual samples
exceed standard.
Mean Total Phosphorus Below ecoregion
0.52mg/L 0.16mg/L 0.10mg/L 0.07mg/L 0.10mg/L 0.10mg/L 0.11mg/L 0.11mg/L meanexcept for
(0.28 mg/L) VR24
Mean pH n
compliancewith
Mean oH state standard
8 5)(**8 0) 8.25 8.56 8.53 8.25 8.20 8.15 8.27 8.34 except forSC804.
‘ ’ Other individual
samples exceed
state standard.
Mean Total Suspended Solid Below eceregion
(45.3 mg/L) 10.53mg/L 2.71mg/L 1.83mg/L 2.08 mg/L 3.43mg/L 4.42mg/L 2.94mg/L 4.19mg/L mean
SC804 Hghtly
Mean S”T(S'ZEL)T emperatire g, gop 73.7°F 65.0°F 58.5°F 62.2°F na 62.1°F 65.8°F elevated for trout
fishery
Mean Turbidity 9.63NTRU | 557 NTRU | 4.87NTRU | 5.46NTRU 752 NTRU | 8.00NTRU | 810NTRU | 871NTRU | gfaTep's'?;rfga‘;‘gth

(*10 NTU)(**25NTU)

mg/L = milligrams per liter or parts per million (ppm)

mMHO = micromhos or microseimens

MPN = most probable number
°F = degrees Fahrenheit

NTU= nephelometric turbidity unit
NTRU = nephelometric turbidity ratio unit
*applies only to monitoring locatianlocated within 2A waters (SC804, VR807, MC801, NC808, SB802
**applies only to monitoring locations located within 2B waters (VR2R809, VR803)




Introduction :

The Vermillion River Watershed isne of thelargest watershedocated within the Minneapolis/St. Paul metropolitan area. More
importantly, the watershed is home to a robust and thriving trout popultated within two rapidly growing counties in
Minnesota As a resulthumerous water quality monitoring programs are actively assessing the health of this watershed. The purpc
of this reportis to concisely summarize the results of the surface water quality monitoring activities sponsored by thiervBiwer
Watershed Joint Powers Organization (VRWJPQO) and completed by the Dakota County Soil and Water Conservation Disti
(DCSWCD) and the Scott Soil and Water Conservation District (SSWCD).

In additionto describing results from 200fhis reporincludes historical water quality monitoring results from as early as. 20068
historical results presented here are intended to describédongvater quality tneds apparent in the watershed.

Vermillion River Monitoring Network:

The Vermillion River Monitoring Network (VRMN) was created inthete1 9906 s t o a o fgdaatiydata wantther g
Vermillion River Watershed and initially consisted of six monitoring stations located in Dakota County. Since then,dhehsstw
grown to irclude a total of eight permamiemonitoring stations (Figure) 2nd incluegs an automated weather statesigned to
assist with water quality analysis in the Vermillion River Watershi&lll stations are equipped with a continuous water level logger
and temperature logging equipment. Water quality grab samples are calledtegllarge rain events and on a scheduledydskly

basis. Flow is typically measured five to seven timesspason, at every site. Staff attempt to measure flow during a variety of flow
regimes to ensure thahe mathematical relationship between stage and volume is well understood undgimnadistconditions.

Temperature Monitoring

Since the Vermillion Rieris home to dhriving brown trout population, there ggeatinterest inmaintaining cold water temperatures,
suitable for a kalthy trout fishery In addition to water qualitguantitymonitoringstations the VRMN alsancludes32 temperature
monitoring sites designed tdelp identify areas where the fishery could beessed due to high temperatuf€gure ). Results

presentedn this reportonly include temperature data collectedtla eight permanenwvater quality/quantitymonitoring stations
(Figure 2).
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Figure 2. Vermillion River Monitoring Network and WOMP Station Locations






















































