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Executive Summary

This report is the latest in a continuing series of reports summarizing results of the annual lake monitoring program of
the Metropolitan Council (METC) in the Twin Cities seven-county metropolitan area (TCMA). The METC has col-
lected water quality data on area lakes since 1980. This report contains data from a total of 180 lake sites on 165 lakes
monitored in 2019. The monitoring program in 2019 included 2 lakes and 2 newly established lake sites not previously
monitored by the Council. There are 950 lakes in the TCMA. The METC monitors just a subset of these lakes due to
limited resources. Additional lakes are monitored by other units of government which help to further provide important
regional lake water quality data, but the data collected from these other entities are not included in this report.

To date, the METC’s lake monitoring program (including monitoring by METC staff and volunteers) has provided an
important tool for making informed lake management decisions. Data from our regional lake monitoring program are
frequently used to determine possible trends in lake water quality, estimate expected ranges in water quality of non-
monitored lakes, examine intra-and inter-regional differences, determine potential water quality impairments, and in-
vestigate the relationships between land use and water quality.

The objectives of this program are:

1. Provide lake water quality data to lake, watershed and water resource managers.

2. Advise managers of known or suspected threats to lake water quality.

3. Continue to compile a water quality database on the five area lakes that support a trout fishery.

The year 2019 marked the twenty-first year that the Citizen-Assisted Monitoring Program (CAMP) was used to in-
crease our knowledge of the water quality of TCMA lakes. CAMP volunteers visited their assigned lake on a biweekly
basis from mid April to mid October. The volunteers measured surface water temperature and water transparency, docu-
mented lake and weather conditions, and collected surface water samples. The samples were analyzed for total phos-
phorus, total Kjeldahl nitrogen, and chlorophyll-a by the METC’s analytical laboratory located at the Metropolitan
Wastewater Treatment Plant in St. Paul, MN. CAMP volunteers are sponsored by a local partner. In 2019, there were
26 sponsors who consisted of a mix of municipalities, watershed management organizations (WMOs), watershed dis-
tricts (WDs), and counties.

Most lakes were given a lake grade which was calculated on the basis of three parameters: total phosphorus, chloro-
phyll-a (trichromatic), and Secchi depth (water clarity). Not all lake sites received a lake grade because of an insuffi-
cient quantity of data during the summer-time period of May through September. The distribution of lake grades for all
the lake sites monitored in 2019 is shown in the following figure.

For those lake sites with sufficient data to calculate a lake grade, approximately one third of the lake sites (33%) re-
ceived a lake grade of C. The water quality of these sites is considered average as compared to other lakes in the
TCMA. Fourty four percent were above average (A and B grades), and 23 percent were below average (D and F
grades).
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Since 1980, 399 TCMA lakes have been monitored through the METC’s lake monitoring program. Since some of these
lakes have multiple monitoring sites, a total of 441 lake sites have been monitored. The data from the METC’s lake
monitoring program are stored in the METC’s Environmental Information Mangement System (EIMS), the Minnesota
Pollution Control Agency’s Environmental Quality Information System (EQuIS), and the U.S. EPA’s national water
quality data repository, called STORET (STOrage and RETrieval). Data for all METC lake monitoring sites can be con-
veniently retreived via the METC’s web-based EIMS, at: http://es.metc.state.mn.us/eims/. While the METC has done
its best to enhance and expand the region’s lake water quality database, it is apparent that one of the most economical
and efficient methods to expand knowledge of our lakes has been with the assistance of volunteers and the cooperation
and financial support of local partners via the CAMP.

If you have questions pertaining to the lake data or descriptions contained in this report, inquiries about CAMP, or sug-
gestions of lakes the METC should consider monitoring in the future, please contact Brian Johnson of the Metropolitan
Council at (651) 602-8743 or brian.johnson@metc.state.mn.us.
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Masterman Lake (82—0126) Browns Creek Watershed DiStricCt .............cooeeeeeeeeeeceeiiiiiiiiiiiiiiieeeeeeeeee 354
Mays Lake (82—0033) Carnelian — Marine — St. Croix Watershed DiStriCt ..........cceeeeeeeeecnnnnnnnnnnvnnnnenns 357
McDonald Lake (82—0010) Valley Branch Watershed DiIStFiCt ................uuuuueeiieeeeeeeiieiiiiiiiieaeeeeeeeeevnannees 360
McKusick Lake (82—-0020) Middle St. Croix Watershed Management Organization................................. 363
McMahon Lake (70-0050) Scott County Watershed Management Organization ................ccccceeeeeernnnunnee. 366
Meadow Lake (27-0057) Shingle Creek Watershed Management COMMISSION ..............euevevererevvvvevvennnnn. 369
Medicine Lake [Site 1, Southwest Bay] (27-0104) Bassett Creek Watershed Management

COMMESSION .ot ee et ettt e e e e ettt ettt e e e e e e et eeeeabab e e e eeeeaeaes 372
Medicine Lake [Site 2, Main Lake] (27-0104) Bassett Creek Watershed Management

COMIMISSION .c.ccoeeveiiiiiiiiiiiiii ettt et e et ettt e e e eeeeeeaeeeeeeas 375
Minnetoga Lake (27-0088) Nine Mile Creek Watershed DiStricCt .............cceeeeeeeeeeeeeeeeceiieniinnnnnnnnnannenns 378
Minnewashta Lake [Site-1] (10-0009) City of CRANAASSEN ..........eoeeieieiieiiiiiieeeeieeeeee e 381
Mitchell Lake (27-0070) City of Eden Prairie ...............ccouuiiiiiiiiiiiiiieeie e 384
Moody Lake (13—0023) Comfort Lake — Forest Lake Watershed DiStrict ............ccccceeeiieiiieciieeeeennnnnnn. 387
Moody Lake (13-0023) Comfort Lake — Forest Lake Watershed DiStricCt............cccceeeeeeeecnnnnnnnnnnnnvnnnnenns 390
Mud Lake (82—0026) Carnelian — Marine — St. Croix Watershed DiStricCt..................uvueeeeeeeeeeeneennnnnen. 393
North School Section Lake (82—-0149) Browns Creek Watershed DiStrict ................veeeeeeeeeeieieevenninnnnn. 396
Northwood Lake (27-0627) Bassett Creek Watershed Management Organization ...................ccceeeeeeennn. 399
O’Connor Lake (82—0002) South Washington Watershed DISIFICt ...........ccccvouvvuiverieireeiirieiiiersiiereeeeeaeeeens 402
O’Dowd Lake (70—0095) City 0f SRAKOPEE ............ccceeeeeeeeeeeeeeeeeet v eeeaeeaaaeaaaaaaaaae s 405
Olson Lake (82-0103) Valley Branch Watershed DiSIFICt.............ceeeeeieiiiiiiiiiiiiiiiieaeeeeeeeeeiaiiieieanaeeaaaaaes 408
Oncka Lake (82—0140) Rice Creek Watershed DIStFICE................uueeeeeeeiiiiiiiiiiiiiieeieeeeeeeeeeeeeeieaaaeaaaaaaes 411
Orchard Lake (19-0031) Black Dog Lake Watershed Management Organization ................ccccouuveuueeeee... 414
Parkers Lake (27-0107) Bassett Creek Watershed Management Organization ...............ccccceeevnnnnnnnvnvnnenns 417
Pat Lake (82—0125) Browns Creek Watershed DiSIFiCt .............ccuieeeeeiiieeiiiiiiiiieeeeeeeeeeeiiiiiiiseaeeeeeeeeeaeaanees 420
Penn Lake (27-0004) Nine Mile Creek WaterShed DIStFICE........ccceueeeeeeeeeuiuiiiieeeeeeeeeeeeiiiiiiaaeeeeeeeeeeeeaanees 423
Pickerel Lake (19-0079) Lower Mississippi River Watershed Management Organization ........................ 426
Pine Tree Lake (82—0122) Rice Creek Watershed DiStricCt ...............ccueeeeeeeeeeeeeeeeeeeciiiiiiiveaeeeveaeveeeeees 429
Plaisted Lake (82—0148) South Washington Watershed DiStricCt ...............cccoeeeeeeeeeeeeeeeeininnnnnnnnnnnnnnnnnenns 432
Powers Lake (82—0092) City of WOOADUFY ..........coeeeeieiiiieiiiiiieiee e e e eee ettt e e et s e e e e e e eeeeaeaasees 435
Lake Rebecca (19—0003) City 0f HASIRZS .......coeeeeeeeeee ettt e et e e e e e e e aaaaaaeeas 438
Red Rock Lake (27-0076) City Of Eden PrAirie ...............ccuuueeeeeieeeieieeeeeeeeeeee e eeeeeaasasanssaaneees 441
Regional Park Lake (82—0087) South Washington Watershed DiStriCt ............cccoeeeeeeeeeeiennnnnnnnnnnnnnvnsnnenns 444
Rest Area Pond (82—0514) Valley Branch Watershed DiStriCt .................uuuuueeieeeeeeeiieeeiiiiiiiaeeeeeeeeeennsnnens 447
Riley Lake (10—0002) City of Chanhassen/City of Eden Prairie ................coooiiieeeieeieiiiiiiieee 450
Rogers Lake (19—0080) City of Mendota HEIRLS .............cceeeeeeieeeeeieeeeieieee e e 453
Sand Lake (82—-0067) Carnelian — Marine — St. Croix Watershed DiStrict ................cccccceveeeeeeeeeeeeeennn. 456
Scout Lake (19-0198) City of APPLe VALIEY.............ouveuneeeieieiieieeccee e e e e e e aaaes 459
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Second Lake (13—-0025)Comfort Lake — Forest Lake Watershed DiStriCt............ccceeuueeeiiiiiiiuiiiiiinaaaaannnns 462

Seidls Lake (19-0095) Lower Mississippi River Watershed Management Organization ............................ 465
Shields Lake (82—0162) Comfort Lake — Forest Lake Watershed DiStrict...................cccccceeeveeueeeeeeeeennn. 468
South Oak Lake (27-0661) City of St. LOULS PV .............uvuuviviviiiiiiiiiiiiiiiiiiiiiiieeieeeeeeeeeee e e e ee e 471
South School Section Lake (82—0151) Browns Creek Watershed DiStrict ............cccoeeeeeeeiiieiiiiiieiiiinaaaeannans 474
Square Lake (82-0046) Carnelian — Marine — St. Croix Watershed DiStricCt ...............cccovveuvvieieineaaaannns 477
Staples Lake (82—0028) Carnelian — Marine — St. Croix Watershed DiStrict ...............cuvuviviiiiiiiieaennnnn... 480
St. Croix Lake [Bayport Pool - Site 1N] (82—-0001) St. Croix Basin Planning Team ..................ccceeun... 483
St. Croix Lake [Bayport Pool-Site 2] (82—0001) Stz. Croix Basin Planning Team........................cccceeeennn. 486
St. Croix Lake [Troy Beach Pool-Site 3] (82—0001) St. Croix Basin Planning Team ................ccccceeeeee.. 489
St. Croix Lake [Troy Beach Pool-Site 4] (82—0001) St. Croix Basin Planning Team ................................ 492
St. Croix Lake [Troy Beach Pool-Site 5] (82—0001) St. Croix Basin Planning Team ...................ccceeunn... 495
St. Croix Lake [Black Bass Pool-Site 6] (82—0001) St. Croix Basin Planning Team ...............ccccceeeeeeeen. 498
St. Croix Lake [Kinnickinnic Pool-Site—7] (82—0001) St. Croix Basin Planning Team ..............ccc............ 501
St. Joe Lake (10—0011) City Of CHARAGSSER ...ttt e e e e e e e e e e e e e e e e e e e e e e e e 504
Sunfish Lake (19—0050) City of SUNFISI LAKE ............ccuuunriiiiiiiiiiiiiiiiiiiiiieieieieeeeeeeeeeeeeeeeeeasaeeseeassesnnennns 507
Sunfish Lake [Lake Elmo] (82—-0107) Valley Branch Watershed DiStrict................ccccccevveeeeeeieeeeieeeeeeennn, 510
Sunnybrook Lake (82-0133) Valley Branch Watershed DiSIFICE ........cccuceeieiiieeuiuiiiiiieeeeeeeiiiiiiiiiieenaaeaaaaans 513
Sunset Lake (82-0153) Rice Creek Watershed DISIFICE .................uuueeeeeiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeieaee e e e 516
Sunset Pond (19—0451) City of BUFRSVIIIE ..............coiiiiiiiiiiiiiiiieiiiiiee e 519
Susan Lake (10—0013) City Of CRANAASSEHL ............eueunenrninriiiiiiiririiiierieereeeeteeietaeeaaeaaaasaaeasaaassesssssssnnnsenns 522
Sweeney Lake [Site-1, South Site] (27-0035-01) Bassett Creek Watershed Management
COMMESSION .o eeee ettt ettt e e e e e e ettt ettt e e e e e e et eeeaabbba e e e eeeeaeees 525
Sweeney Lake [Site-2, North Site] (27-0035-01) Bassett Creek Watershed Management
COMIMISSION .ccceeeveiiiiiiiiiiiiii ittt ettt et et et e e et eeeeeeaeeeeeeas 528
Terrapin Lake (82—0031) Carnelian — Marine — St. Croix Watershed DiStricCt .................vveeeeeneeeeennn. 531
Third Lake (13—-0024) Comfort Lake — Forest Lake Watershed DiStrict ............cccoeeeeeeiiieeeiiiiiiiianaaaaannan, 534
Thole Lake (70-0120) Scott County Watershed Management Or@anization...................eeeeeeeeeeeeeeeeaeeaanann. 537
Thompson Lake (19-0048) Lower Mississippi River Watershed Management Organization..................... 540
Turtle Lake (82—0036) Carnelian — Marine — St. Croix Watershed DIStrict............uuvvvevevveiieiinineenannnnn, 543
Twin Lake [Burnsville] (19-0028) City 0f BUFRSVILLE............coovuviuiieiieieiiiiieieeee e e e e 546
Twin Lake [Golden Valley] (27-0035-02) Bassett Creek Watershed Management Commission................ 549
Twin Lake [St. Louis Park] (27-0656) City of St. LOUIS PATK ..........uuenueniiiiiiiiiiiiiiiiiieiieeeeeeeeeeseeeaeeaeaaeeens 552
Twin Lake [May Township] (82—-0048) Carnelian — Marine — St. Croix Watershed District................... 555
Twin Lake (82—-0157) Comfort Lake — Forest Lake Watershed DiStriCt ............cceeeeeeeeeiiiieeiiiiiiiiananaeennans 558
Valentine Lake (62—0071)Rice Creek Watershed DISIFICE .........ccccueeeeiieeeeiiiiiiieeeeeeeeeeeiiiiiiiiaeeeeeeeeeeveaanees 561
Valley Lake (19-0348) City Of LAKEVIIIE .............cccceeueeiiiieeeeeeciiiiie e et e e ee e e e e eetraeeae e e e eaees 564
West Boot Lake (82—0044) Carnelian — Marine Watershed DiStricCt .............coceeeeeeeeeeeeeicininnnnninnnnnnnnenns 567
Westwood Lake (27—0711) Bassett Creek Watershed Management Organization................ccccceevevvvvvvnenns 570
White Rock Lake (82—0072) Rice Creek Watershed DIStriCt................ouuuuuuuueeiieeeeeeeiieiiiiiiiiseeeeeeaeeevnannens 573
Wilmes Lake (82—0090) City Of WOOABDUIY ...........ccceeueeieiieieeeeciiiiie e e e ettt e e e e e eea e e e esnsraeeeeeeeenaees 576
Wing Lake (27—0091) Nine Mile Creek Watershed DiStFicCt ..............coeeieieeeeeeeeeeeeeciieeeeeeeeeeeeee 579
Wood Lake (19—0024) City 0f BUFRSVIILE .........cuuuuuiiiiiiiiiiieiiee et aeasasansnasenaeneees 582
Woodpile Lake (82—0123) Browns Creek Watershed DiSIFICt .................ouuuueeieeeeeeeiiiiiiiiiiiieaeaeeeeeeeenannens 585
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2019 Study of the Water Quality of 165 Metropolitan Area Lakes

Introduction

This 2019 report continues a series of annual lake reports from 1980 to present. Since 1980, 399 lakes in the Twin
Cities Metropolitan Area (TCMA) have been monitored through the Metropolitan Council’s (METC) lake monitoring
program. Since some of these lakes have multiple monitoring sites, a total of 441 lake sites have been monitored. This
report contains data from 180 lake sites on 165 lakes that were monitored in 2019, including 2 lakes and 2 lake sites that
have not been previously monitored by the METC lake monitoring program. Figure 1 shows the location of the lakes
monitored in 2019 by MCES staff and by volunteers of the Citizen-Assisted Monitoring Program. A list of lakes that
have been monitored by the METC’s monitoring program is shown in Appendix A. Refer to Appendix B for morphom-
etry and other lake characteristic data.

There are 950 lakes in the TCMA. The METC monitors just a subset of these lakes due to limited resources. Additional
lakes are monitored by other units of government which help to further provide important regional lake water quality
data, but the data collected from these other entities are not included in this report.

METC lake monitoring data are available via:
* the METC’s Environmental Information Management System (EIMS), at http://es.metc.state.mn.us/eims/

» the Minnesota Pollution Control Agency’s (MPCA) Environmental Data Access (EDA) system, at http://www.pca.
state.mn.us/index.php/data/surface-water.html

* the STORET Data Warehouse, which is the U.S. EPA’s national water quality data repository, at http://www.epa.
gov/storet/dbtop.html

The objectives of the METC lake monitoring program are:

1. Provide lake water quality data to lake, watershed and water resource managers.

2. Advise managers of known or suspected threats to lake water quality.

3. Continue to compile a water quality database on the five area lakes that support a trout fishery.

The long-term goal of the METC lake monitoring program is to provide a comprehensive database to enable cities,
counties, watershed management organizations (WMOs), and watershed districts (WDs) to better manage TCMA lakes.
The Council believes that without such comprehensive lake data, the foundation of lake and watershed management
plans is weakened. While the METC has provided a commendable lake monitoring program, monitoring by other or-
ganizations is also encouraged (Osgood 1989a).

To date, the METC lake monitoring program has been an important tool for making informed lake management deci-
sions. The majority of the lakes have been visited on a rotating schedule, so as to develop an historical database to help
lake and watershed managers in decision making. Data from the METC lake monitoring program are frequently used to
determine possible trends in lake water quality, estimate expected ranges in water quality of non-monitored lakes, ex-
amine intra-and interregional differences, and investigate the relationships between land use and water quality. A com-
prehensive regional lake monitoring program should ensure adequate spatial and temporal representation of water
quality. However, due to cost and logistical problems, ground-based monitoring programs usually sacrifice spatial cov-
erage (fewer lakes) in favor of more frequent sampling.

As is the case throughout the United States, the majority of lakes in the TCMA suffer from this lack of water quality da-
ta. Area lakes and watershed managers need a broad, comprehensive water quality database for regulatory and deci-
sion-making purposes. Because of the lack of public funding and the high ratio of area lakes to monitoring staff, very
little data exist for the majority of TCMA lakes, and local decision-makers are forced to make management decisions
lacking adequate information.

The METC addressed this lack of adequate lake water quality data by initiating a citizen-assisted monitoring program
(CAMP) in 1993. The purpose of the CAMP is to provide a more complete and improved water quality database for
TCMA lakes. This database gives local decision makers a better idea of the water quality of their lakes, thereby assist-
ing them in decision making on water quality issues. The METC’s goal for the CAMP is to provide a means to gather
as much information on TCMA lakes as is economically possible.

The METC lake monitoring program, especially the use of volunteer monitors through the CAMP, has played a key role
in the METC’s recent efforts to use satellite images to assess annual lake water clarity for the entire TCMA. The moni-
toring program provides the “ground-based” measurements used to calibrate mathematical models, which in turn are
used to interpret the satellite images. The use of satellite technology provides a cost-effective way to extend the analysis
of the TCMA'’s lake water quality from just the lakes involved in our ground-based programs to all the lakes in the

1
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region. Over time, the satellite—based information can be used to detect how lake trophic conditions (especially water
clarity) have changed over time and space in relation to changes in land-use and land-cover conditions.

The METC lake monitoring program began a volunteer annual ice-monitoring program in the winter of 2009 - 2010.
The purpose of this program is to monitor the duration of annual ice cover on TCMA lakes over a long time period.
This information is especially useful because the duration of ice cover is a good indicator of climate change.
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Figure 1. 2019 Monitored Lakes



2019 Study of the Water Quality of 165 Metropolitan Area Lakes

METC Staff Monitoring Program

A description of the methods and results of monitoring conducted by METC staff during 2019 is provided in the follow-
ing section.



2019 Study of the Water Quality of 165 Metropolitan Area Lakes

Methods

Metropolitan Council staff monitored 7 lake sites on 5 lakes during 2019 (Figure 1). The staff monitoring program con-
sisted of monitoring 3 sites on Lake Byllesby and one site each on Fish Lake, Rice Lake, Pickerel Lake, and Pleasant
Lake (Figure 1) in 2019. The monitoring occurred during the open water season of May through October.

The lake monitoring sites were located generally over the deepest spot of the lake basin or a central location of a sub-
basin. A hand-held Global Positioning System (GPS) receiver was used to determine the coordinates of a lake site, and
to aid in relocating lake sites during subsequent monitoring events. Time, water surface conditions, weather, lake depth,
and water transparency were recorded on a field data sheet. Water transparency was measured using a 20 cm black-and-
white Secchi disk. Temperature, dissolved oxygen (DO), pH, specific conductivity, turbidity, and oxidation reduction
potential (Redox) were measured at one-meter intervals throughout the water column. For depths below 10 m, the sam-
pling interval was increased to every 2 m. These parameters were measured using a YSI EXO2 multi-parameter sonde
that was connected to a YSI EXO data logger.

The sonde probes for DO and pH were calibrated before each field trip. These probes were also calibrated again the
same day after returning from the field, to check for calibration drift. The conductivity probe was calibrated on a
weekly schedule. The turbidity and Redox probes were calibrated on a monthly schedule.

Water was collected from the lake surface using a two-meter or one-meter vertical integrated sampler (PVC pipe and
rubber plug) with a two-liter and one-liter capacity, respectively. Two surface samples were collected and mixed togeth-
er in a 4-liter plastic jug. The surface sample was then decanted into an opaque polyethylene bottle. Subsurface samples
were collected using a 2-liter Van Dorn sampler. All water samples were transported on ice in a dark cooler and proc-
essed and preserved within 12 hours of collection.

The surface and subsurface samples were analyzed for the standard parameters as shown in Table 1. Chlorophyll was
not analyzed in the subsurface samples. Samples that were analyzed for total dissolved phosphorus (TDP) were filtered
through a 0.45 um membrane filter and then analyzed for TP. All chemical analyses were performed at the Metropolitan
Council Environmental Services - Environmental Quality Assurance Department (MCES-EQA) laboratory.

The chlorophyll analysis results are reported by the laboratory according to two different equations: the trichromatic
equation and the monochromatic equation. The trichromatic equation gives the following chlorophyll parameters:

e chlorophyll-a (CLA),

* chlorophyll-b,

* chlorophyll-c.

The monochromatic equation gives the following parameters:
» chlorophyll-a corrected for pheophytin,

e pheophytin-a.

The chlorophyll data in this annual report are reported as trichromatic CLA. However all the analytical results from the
trichromatic and monochromatic equations can be accessed via the monitoring data databases as provided in the Intro-
duction section.

Table 1. Summary of Analytical Methods

Parameters Analytical Method

Alkalinity EPA-600/4-79-020, Method 310.2 Rev. 1974

Ammonia Nitrogen U.S. EPA, Method 350.1, Rev. 2.0, 1993

Chloride Standard Methods for the Examination of Water and
Wastewater, Method 4500-CI- E-2011

Chlorophyll ASTM Method D3731-87

Hardness EPA Method 130.1, Issued 1971

Kjeldahl Nitrogen, total (TKN) U.S. EPA Method 351.2, Rev. 2.0




Methods

Parameters

Analytical Method

Metals: Calcium, Magnesium, and Iron

U.S. EPA, Method 200.8, Revision 5.4, 1994, as
modified

Nitrate/Nitrite

Standard Methods for the Examination of Water and
Wastewater, Method 4500-NOs- F-2011

Organic Carbon, Total

Standard Methods for the Examination of Water and
Wastewater, Method 5310 C-2011

Ortho Phosphate

Standard Methods for the Examination of Water and
Wastewater, Method 4500-P F-2011

Phosphorous, total (TP) and dissolved (TDP).

U.S. EPA Method 365.4

Sulfate

U.S. EPA, Method 300.0, Rev 2.1, 1993
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Results

The water quality of each staff-monitored lake is discussed in the following section. Each lake report includes a descrip-
tion of the lake’s water quality condition and the year’s water quality data shown in tables and figures. The water qual-
ity grades from 1980 through 2019 are shown for lake sites that were monitored for trophic status.

For data of samples collected at depth and of depth profile measurements, please refer to the METC’s Environmental
Information Management System (EIMS) at http://es.metc.state.mn.us/eims/ to access this additional data.

Any questions about the 2019 METC lake monitoring data should be directed to Brian Johnson at (651) 602-8743 or
brian.johnson@metc.state.mn.us.
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2019 Study of the Water Quality of 165 Metropolitan Area Lakes

Byllesby Lake, Site 2 (19-0006) Metropolitan Council Environmental Services

Lake Byllesby is located in southern Dakota County along the border with Goodhue County, and is an impoundment of
the Cannon River. It has a surface area of 1,369 acres. Its watershed area is 733,156 acres, giving a very high watershed
to lake area ratio of 536. Site 2 is located at the downstream end of the lake near the dam, and was first monitored in
2013. This area of the lake was also monitored by the CAMP in the mid-1990s, but at a location closer to the dam (site
1). Site 2 was chosen as a more safe distance from the edge of the dam. The lake is considered a Priority Lake by the
Metropolitan Council for its high regional recreational value.The MN DNR designated the lake as being infested with
flowering rush (Butomus umbellatus) in 2016. The MPCA listed the lake as impaired with respect to aquatic recreation-
al use (nutrient/eutrophication biological indicators) and aquatic consumption (mercury in fish tissue).

On each sampling day surface samples and near-bottom samples were collected for laboratory analysis of total phos-
phorus, total dissolved phosphorus, total Kjeldahl nitrogen, chlorophyll, and other parameters. Secchi transparency was
measured and depth profiles of dissolved oxygen, temperature, pH, specific conductivity, oxidation reduction potential,
and turbidity were made during each site visit. The surface data are summarized in tables and figures on the following
pages. For depth profile data and near bottom sample results, please refer to the MCES’s EIMS system at http://es.
metc.state.mn.us/eims/.

2019 Data summer (May - September) data summary

Parameter Mean Minimum Maximum Grade
TP (ug/) 152 62 239 D
CLA (ug/l) 42 1.0 120 C
Secchi (m) 0.9 0.3 1.7 D
TKN (mg/1) 1.09 0.89 1.50
Lake Grade D

For comparison purposes, the historical grades for site 1 are shown in the historical grade table for site 2, since these
two sites are in the same general area of the reservoir. The water quality in 2019 was poor, with low Secchi depths, high
TP, and average chlorophyll-a mean concentrations which was similar compared to data

Throughout the monitoring period, METC staff ranked the lake’s physical condition and recreational suitability on a 1-
to-5 scale. These user perception rankings are shown on the following page.

The Fisheries Section of the Minnesota Department of Natural Resources (MDNR) has conducted a fisheries survey on
the lake. Information on the survey can be obtained through the MDNR Fisheries Section by calling (651) 259-5831 or
by downloading the information off the Internet at http://www.dnr.state.mn.us/lakefind/.

If you notice any errors in the lake’s data or physical information, or are aware of any additional or missing information,
please contact Brian Johnson of the Metropolitan Council at (651) 602-8743 or brian.johnson@metc.state.mn.us.
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Byllesby Lake, Site 2 (19-0006) Metropolitan Council Environmental Services
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Byllesby Lake, Site 2 (19-0006) Metropolitan Council Environmental Services

Lake Water Quality Grades Based on Summertime Averages

Year | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991
TP

CLA

Secchi

Lake
Grade

Year | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003

TP F F F F F F
CLA B D C D B D
Secchi D D D C D D F D D D
Lake D D D D D D
Grade

Year | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

TP F F F D D
CLA C C C C C
Secchi F D D D D D D D D D D
Lake D D D D D
Grade
Year 2016 2017 2018 2019
TP D F D
CLA C C C
Secchi D D D
Lake Grade D D D

Source: Metropolitan Council, EPA STORET, and/or MPCA EQuIS database(s)
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2019 Study of the Water Quality of 165 Metropolitan Area Lakes

Byllesby Lake, Site 3 (19-0006) Metropolitan Council Environmental Services

Lake Byllesby is located in southern Dakota County along the border with Goodhue County, and is an impoundment of
the Cannon River. It has a surface area of 1,369 acres. Its watershed area is 733,156 acres, giving a very high watershed
to lake area ratio of 536. Site 3 is located about midway between in the inflow of the Cannon River and the dam. The
lake is considered a Priority Lake by the Metropolitan Council for its high regional recreational value. The MN DNR
designated the lake as being infested with flowering rush (Butomus umbellatus) in 2016. The MPCA listed the lake as
impaired with respect to aquatic recreational use (nutrient/eutrophication biological indicators) and aquatic consump-
tion (mercury in fish tissue).

On each sampling day surface samples were collected for laboratory analysis of total phosphorus, total dissolved phos-
phorus, total Kjeldahl nitrogen, chlorophyll, and other parameters. Secchi transparency was measured, and depth pro-
files of dissolved oxygen, temperature, pH, specific conductivity, oxidation reduction potential, and turbidity were
made during each site visit. The surface data are summarized in tables and figures on the following pages. For depth
profile data, please refer to the MCES’s EIMS system at http://es.metc.state.mn.us/eims/.

2019 Data summer (May - September) data summary

Parameter Mean Minimum Maximum Grade
TP (ng/l) 154 67 234 F
CLA (ng/)) 37 1.0 120 C
Secchi (m) 1.0 0.4 1.7 D
TKN (mg/1) 1.08 0.90 1.60
Lake Grade D

The water quality in 2019 was poor, with low Secchi depths, high TP, and average chlorophyll-a mean concentrations.
At a maximum depth of about 4.5 m, site 3 is the shallower site, which is shallow enough for sediments to be disturbed
by mixing events, which can be strong given the reservoirs fetch aligning with the westerly prevailing winds.

Throughout the monitoring period, METC staff ranked the lake’s physical condition and recreational suitability on a 1-
to-5 scale. These user perception rankings are shown on the following page.

The Fisheries Section of the Minnesota Department of Natural Resources (MDNR) has conducted a fisheries survey on
the lake. Information on the survey can be obtained through the MDNR Fisheries Section by calling (651) 259-5831 or
by downloading the information off the Internet at http://www.dnr.state.mn.us/lakefind/.

If you notice any errors in the lake’s data or physical information, or are aware of any additional or missing information,
please contact Brian Johnson of the Metropolitan Council at (651) 602-8743 or brian.johnson@metc.state.mn.us.
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Byllesby Lake, Site 3 (19-0006) Metropolitan Council Environmental Services
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Byllesby Lake, Site 3 (19-0006) Metropolitan Council Environmental Services

Lake Water Quality Grades Based on Summertime Averages

Year | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991
TP

CLA

Secchi

Lake
Grade

Year | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
TP

CLA

Secchi

Lake
Grade

Year | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

TP F F
CLA C C
Secchi D D
Lake D D
Grade
Year 2016 2017 2018 2019
TP D F F
CLA C C C
Secchi D D D
Lake Grade D D D

Source: Metropolitan Council, EPA STORET, and/or MPCA EQuIS database(s)
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2019 Study of the Water Quality of 165 Metropolitan Area Lakes

Byllesby Lake, Site 4 (19-0006) Metropolitan Council Environmental Services

Lake Byllesby is located in southern Dakota County along the border with Goodhue County, and is an impoundment of
the Cannon River. It has a surface area of 1,369 acres. Its watershed area is 733,156 acres, giving a very high watershed
to lake area ratio of 536. Site 4 is located at the upstream end of the lake near the delta of the Cannon River. The lake is
considered a Priority Lake by the Metropolitan Council for its high regional recreational value.The MN DNR desig-
nated the lake as being infested with flowering rush (Butomus umbellatus) in 2016. The MPCA listed the lake as im-
paired with respect to aquatic recreational use (nutrient/eutrophication biological indicators) and aquatic consumption
(mercury in fish tissue).

On each sampling day surface samples were collected for laboratory analysis of total phosphorus, total dissolved phos-
phorus, total Kjeldahl nitrogen, chlorophyll, and other parameters. Secchi transparency was measured, and depth pro-
files of dissolved oxygen, temperature, pH, specific conductivity, oxidation reduction potential, and turbidity were
made during each site visit. The surface data are summarized in tables and figures on the following pages. For depth
profile data, please refer to the MCES’s EIMS system at http://es.metc.state.mn.us/eims/.

2019 Data summer (May - September) data summary

Parameter Mean Minimum Maximum Grade
TP (ng/l) 162 74 258
CLA (ng/)) 34 1.0 66 C
Secchi (m) 0.6 0.3 1.0 F
TKN (mg/l) 1.09 0.81 1.40
Lake Grade D

The water quality was poor this year with low Secchi depths, high TP, and below average chlorophyll-a mean concen-
trations, which is typical according to the site’s historical database.

Throughout the monitoring period, METC staff ranked the lake’s physical condition and recreational suitability on a 1-
to-5 scale. These user perception rankings are shown on the following page.

The Fisheries Section of the Minnesota Department of Natural Resources (MDNR) has conducted a fisheries survey on
the lake. Information on the survey can be obtained through the MDNR Fisheries Section by calling (651) 259-5831 or
by downloading the information off the Internet at http://www.dnr.state.mn.us/lakefind/.

If you notice any errors in the lake’s data or physical information, or are aware of any additional or missing information,
please contact Brian Johnson of the Metropolitan Council at (651) 602-8743 or brian.johnson@metc.state.mn.us.
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Byllesby Lake, Site 4 (19-0006) Metropolitan Council Environmental Services
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Byllesby Lake, Site 4 (19-0006) Metropolitan Council Environmental Services

Lake Water Quality Grades Based on Summertime Averages

Year | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991
TP

CLA

Secchi

Lake
Grade

Year | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
TP

CLA

Secchi

Lake
Grade

Year | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
TP

CLA
Secchi
Lake
Grade
Year 2016 2017 2018 2019
TP F F F
CLA D C C
Secchi F D F
Lake Grade F D D

Source: Metropolitan Council, EPA STORET, and/or MPCA EQuIS database(s)
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2019 Study of the Water Quality of 165 Metropolitan Area Lakes

Fish Lake (02—-0065) Metropolitan Council Environmental Services

Fish Lake is located in East Bethel (Anoka County). It is a shallow lake with a surface area of 334 acres with a maxi-
mum depth of about 4.5 meters. Much of the lake’s shoreline is within the University of Minnesota’s Cedar Creek Eco-
system Science Reserve. The lake is considered a Priority Lake by the Metropolitan Council for its wildlife
significance. The lake is defin