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Metropolitan Council’'s Lake
Monitoring Program

Provides water quality data and information

Used to determine regional lake water quality conditions
and water quality trends

Helps local governments target lake management efforts

Helps local governments assess lake management
effectiveness
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Presentation Notes
Provides water quality data and information to the Council and our partners to help effectively manage the lakes of the region. 
The Minnesota Pollution Control Agency (MPCA) uses the data to assess lakes for impairment listing/delisting.



Lake Monitoring Program
Components

Three components to the program:

Metropolitan Council Environmental Services (MCES) staff
monitoring

Citizens-Assisted Monitoring Program (CAMP)

Professional Citizen-Assisted Monitoring Program (ProCAMP)
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Data help local groups target efforts (prioritize lakes, pollutants, etc). 


CAMP and ProCAMP

CAMP - Citizen Scientists
(Volunteers)
Provide scientifically valid data.

Develop awareness of water
resources issues.

Advocates for lake quality

ProCAMP — professional
organization partners
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The CAMP efficiently expands the Council’s regional monitoring coverage and addresses local priorities while engaging citizen scientists who advocate for water quality.
Volunteers develop more awareness of water resources issues: seasonal nature of lake water quality, ecological relationships, gets them out on the lake on a regular basis, water level awareness, wildlife observations, algal bloom awareness, etc.)
Volunteers become advocates for lake improvement in their local communities (engage with local governmental officials and staff, engage neighbors).
Some volunteers serve on local governmental boards or citizen advisory committees.

ProCAMP
Lake monitoring performed by staff of local partners instead of volunteers.  
Collaboration with local partners.
Acquisition of additional lake data beyond the CAMP.



MCES Staff Lake Monitoring

Monitor lakes for:
Excessive nutrient enrichment
Chloride pollution (road salts)
Water clarity
Temperature
Acid or alkaline level (pH)
Dissolved Oxygen
Saltiness (Conductivity)
Cloudiness (Turbidity)
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Monitor lakes for common water quality issues and characteristics that affect the region’s lakes.
Chloride pollution: caused by runoff of applied salts on the roadways and paved surfaces.  Excess chloride is harmful to aquatic life.

Excessive nutrient enrichment (eutrophication). An increase in phosphorus and nitrogen in lake water causes increased aquatic plant growth and algae blooms, which in turn can deplete oxygen and negatively affect recreation and aquatic life habitat.

Cultural Eutrophication: acceleration of the delivery of nutrients beyond which would occur naturally.
It is undesirable.: 
green lakes, 
more frequent and abundant algal blooms, 
visually unpleasant, 
odor problems, 
negatively affects swimming and recreation, 
increased probability of harmful algal blooms (human and animal health concern), 
reduces biodiversity, 
fish kills, 
loss of cold water fisheries (oxygen depletion, loss of cold deep water habitat), 
changes in fish and invertebrate communities toward low-oxygen tolerant species.

Introduction of point sources.
Increase in non-point source runoff from human activities and land use changes: Storm water runoff
Introduction of bottom-disturbing invasive species e.g. carp (internal P loading).






Lake Monitoring Program
Enrollment

Program

MCES
CAMP/ProCAMP

MCES +
CAMP/ProCAMP




Nutrient Enrichment Variables

5/3/201
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Phosphorus  Algal Secchi
Chlorophyll Transparency

8/11/11: Secchi disk @ 20 cm depth
7 Chub Lake, site 1
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Trophic state = measure of the primary production of a lake.
Primary Production = plant biomass of the lake.
Algal biomass as a means to estimate plant biomass.
Use chlorophyll pigments concentrations to estimate algal biomass (chlorophyll-a).



Example Data

Medicine Lake, Southwest Bay
Medicine Lake/Plymouth, Hennepin Co.

Lake ID: 270104-00

® Sampling site
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A lake map and an example data set from Medicine Lake (Plymouth) that are typically shown in the annual lake report.

The data show typical patterns of a spring bloom (diatoms) and mid to late summer blooms (cyano-bacteria and green algae) and increasing TP trends through out the summer.



Lake Grades

2018 Lake Grades
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Lake Grade Trends

Medicine Lake [Site 1, Southwest Bay] (27-0104) Bassett Creek Watershed Management Commission
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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
P C C
CLA
Secchi C c
Lake
Grade
Year | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
™ c ¢ o G G G [o- G
CLA G G c o & c
Secchi c C G G o C o B
Lake C C Cc Cc C Cc
Grade

Year 2016 2017

™ c C

CLA c c

Secchi C C

Lake Grade C C
Source: Metropolitan Council, EPA STORET, and/or MPCA EQuIS database(s)
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Shows relatively stable grades from 1983 to 2017, indicating water quality has remained relatively stable.
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Lake Grade Trends (continued)

DeMontreville Lake (82-0101) Valley Branch Watershed District

Lake Water Quality Grades Based on Summertime Averages

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

TP o] o] B
CLA Cc C C
Secchi c o] (o] c o D c
Lake C C Cc
Grade

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

TP B C A A
CLA A B A B
Secchi B B A A
Lake B B A A
Grade

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

TP A B Cc B A B C A B A A A
CLA A B B C A A B A A A A A
Secchi B A B C A B A A A A B A
Lake A B B Cc A B B A A A A A
Grade
Year 2016 2017
TP A A
CLA A A
Secchi A A
Lake Grade A A

11 Source: Metropolitan Council, EPA STORET, and/or MPCA EQuIS database(s)
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A change in lake grades from C’s to A’s from 1980 through 2017 show an improvement in water quality.


Reporting
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Lakes add to the quality of life and economic stability of the region
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2017 Study of the Water
Quality of 180 Metropolitan
Area Lakes

December 2018
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Reports available on the Council’s Environmental Information Management System (EIMS)
Public can access the reports via links on the Lake Monitoring and Assessment webpage 
Currently working on the 2018 Annual Lake Report.



Council Priority Lakes

2014 Priority Lakes and
The Regional Park System

2 2014 Priority Lakes

Other Lakes and Major Rivers
Regional Parks by Type
A Park Reserve

W® Regional Park
Special Recreation Feature

] Metro counties
|l cities & Townships
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Regional Recreational

Value

Good Water Quality
Drinking Water Source
Wildlife Significance



Questions

Brian Johnson
Senior Environmental Scientist
brian.johnson@metc.state.mn.us
651-602-8743

Webpage:
https://metrocouncil.org/Wastewater-Water/Services/\Water-Quality-
Management/Lake-Monitoring-Analysis.aspx
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