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Why We’re Here 

 



Take Homes 

 Learn how to access your data 

 Lake worksheet - protection or restoration  

 Specific project ideas  

We will stay after to help you access your lake 

data and fill in the worksheet if you want 

 



Agenda 

 Part 1: (~40 mins) 

How to find your data 

Lake Monitoring  

How to understand what it means 

Ideas for analysis 

Questions on Part 1 (~10 mins) 

 Part 2: Lake Diagnostic Worksheet (~20 mins) 

Pass out worksheets and walk through them 



Agenda 

 Part 1: (~40 mins) 

How to find your data 

Lake Monitoring  

How to understand what it means 

Ideas for analysis 

Questions on Part 1 (~10 mins) 

 Part 2: Lake Diagnostic Worksheet (~20 mins) 

Pass out worksheets and walk through them 

We will stick 
around to help 

you look up your 
lake data and put 

it into the 
worksheet 



Finding your data 

MPCA Database 

CLMP Program 

CLMP + Program 

 SWCD or Watershed District 

 RMB Lab 

Other Labs 

 RMB Database 

Other options 



MPCA Database 



MPCA Database 



MPCA Database 



MPCA Database 



MPCA Database 



MPCA Database 



RMB Database 



RMB Database 



RMB Database 



How are these data used? 

 Lake Management Plan 

 Cities 

 County 

 State (MPCA, DNR) 

 EPA 



How are these data used? 

o The MPCA, DNR, County, & 

EPA don’t have the time, 

funding, or staff to collect 

all the data that you are 

collecting 

o So if you weren’t collecting 

it, no one would be 



How are these data used? 

$$ Million Dollar 

Decisions are 

Occurring at the 

State and County 

Levels Using 

Volunteer Data! 



Understanding your data 

 Testing Parameters 

 Trophic State Index 

 Ecoregion Comparisons 

 Trend Analysis  



Each Lake is 

Different 



Geographic Location 

Human Influences Geology Topography Latitude, Longitude, Altitude 

Sewage, Agric. Mining Shape of Basin Composition of Substrate Climate 

Primary Nutrients Drainage Area Depth Area Bottom Precip. Wind Isolation 

TROPHIC NATURE OF THE LAKE 

“PRODUCTIVITY” 

Nature of  
Bottom Deposits 

Inflow of 
Allocthanous Material 

Transparency 

Heat Penetration 
Stratification 

Oxygen Penet. 
Utilization 

Development of 
Littoral Region 

Seasonal Cycle 
Circulation 

Light 
Penetration 

Each Lake is Different 



Comparing Lakes 

 Because each lake is 
different, it is difficult to 
compare lakes to each 
other 

 It is best to compare 
your own lake to itself 
over time 

 



Lake Monitoring 

Water quality measurements (basic MPCA Assessments) 

  Total Phosphorus 

  Chlorophyll a 

  Water clarity (secchi depth) 



Phosphorus 

 Limiting nutrient in lakes  

 Means everything that plants and algae need to grow is available in 
excess (sunlight, warmth, water, nitrogen, etc.) except phosphorus 

 Phosphorus is food for algae and plants 

 Enters the lake from:  

- Agriculture        - Improperly maintained septic systems 

- Fertilizer         - Boat motors in shallow areas 

- Manure         - Lake Sediment 



Chlorophyll-a 

 The pigment that makes plants and algae green  

 Measured in lakes to determine algal concentration  

 Algae is important in lakes because it adds oxygen to the water as 

a by-product of photosynthesis.   

 On the other hand, if there is too much algae in a lake it can 

produce a foul odor and be unpleasant for swimming.   

 

 

 



Secchi Depth 

 A measurement of water 
transparency 

 Transparency is how deep 
sunlight can penetrate through 
the water   

 Water transparency depends on 
the amount of particles in the 
water 



Relationships 

Total 

Phosphorus Chlorophyll 

a 

Secchi 

Depth 

These three measurements are used to 
monitor Eutrophication in Lakes 



Eutrophication 

 Eutrophication is a natural process that a lake goes through 

over hundreds to thousands of years.   

 Natural eutrophication is also sometimes referred to as lake 

aging.  



Eutrophication 

 Humans can speed up the process of eutrophication by 

adding excess nutrients and sediment quickly, where the lake 

will change trophic states in a matter of decades.   

 This type of eutrophication is called cultural eutrophication 

because humans cause it.  



Oligotrophic Mesotrophic Eutrophic 

Lake Eutrophication 



Phosphorus Exports 
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Phosphorus Exports 

0

0.2

0.4

0.6

0.8

1

1.2

1.4

O
pe

n W
at

er

W
etla

nd

Fore
st

N
at

iv
e 

P
ra

iri
e

P
as

tu
re

A
gr

ic
ul

tu
ra

l

U
rb

an

Feed
lo

t

Land Use

P
h

o
s
p

h
o

ru
s
 E

x
p

o
rt

 (
lb

/a
c
/y

r)

 
Feedlot 

150 -
450 

HUMAN 

LAND USES 



Carlson’s Trophic State Index  

 A measurement of overall lake productivity based on algae  

 Converts values for phosphorus, chlorophyll-a and secchi depth 
into comparable numbers 

 

 

 Trophic states are defined divisions of a continuum in water 
quality.   

 

 

TP = 27 ug/L    52     

CHLA = 9 ug/L   52 

Secchi = 5 ft    54 
 



Carlson’s Trophic State Index 

 TSI of 0 = Secchi of 64 meters (greater even than Crater 

Lake and Lake Tahoe!) 

  TSI of 100 = Secchi of only 6.4 cm (less than 3 inches- yuck !) 

 An increase in TSI of 10 units corresponds to a halving of 

secchi depth and a doubling of phosphorus concentration.  



Carlson’s Trophic State Index 



Carlson’s Trophic State Index 

TSI Trophic State 

<30 Oligotrophic 

30-40 Oligo-Mesotrophic 

40-50 Mesotrophic 

50-70 Eutrophic 

70+ Hypereutrophic 



Oligotrophic Mesotrophic Eutrophic 

Lake Trophic States 



Lake Trophic States 



Minnesota Ecoregions 

 Lakes and streams in the different parts of 
the state have different physical and 
chemical properties  

 Ecoregions are a way to group similar 
conditions affecting lake type 

 An ecoregion is a large expanse of land 
containing a geographically distinct 
collection of plants, animals, natural 
communities and environmental 
conditions 



Minnesota Ecoregions 

 The MPCA has developed a way to determine the "average range" 

of water quality expected for lakes in each ecoregion  

 From 1985-1988, the MPCA evaluated the lake water quality for 

reference lakes 

 The reference lakes are representative of the typical lakes within the 

ecoregion.   

 The "average range" refers to the 25th - 75th percentile range for data 

within each ecoregion. 



Minnesota Ecoregions 

 

Parameter 

Central 

Hardwood Forest 

Northern Lakes & 

Forest 

Total Phosphorus (ug/l) 23 –50 14 - 27 

Chlorophyll-a (ug/l) 5 – 22 < 10 

Secchi Disk (ft) 5 – 10.5 8 - 15 



Trend Analysis 

 A statistical way to see if your water quality is improving, 
staying the same, or declining 

 Need 8-10 years of consecutive data with 4 or more data 

points each year from the same lake site 

 The trend must have over a 90% probability to be considered a 

true trend. 



Trend Analysis 

 You don’t need to calculate your own trends! 

MPCA website trend analysis report 

 RMB website trend analysis report  



Trend Analysis 



Trend Analysis 



Questions? 

Pokegama Lake, Itasca County 



Lake Worksheet 

 Developed a lake diagnosis worksheet 

 This follows my process when assessing a lake 

 Tool that you can use to better understand your lake 

 Prioritizes projects where you will get the most “bang for your 
buck” for your lake 

 Grant ideas for projects on your lake 

 Draft form – work in progress 

 We hope to put it online this summer, interactive 



Lake Worksheet 

 Three main areas of evaluation: 

 Ecoregion comparison 

 Trend analysis 

 Inlet presence/absence 

 PROTECTION TRACK vs RESTORATION TRACK 

 Project Ideas based on track 

 



Lake Worksheet 

 Pass out lake worksheet 

 Walk through it 

 We will stay after for anyone who wants to work through it 

 We can look up your data online for you to put into your 

worksheet 



Lake Worksheet 

 

 Before you start with the worksheet, you need the annual water 
quality means for your lakes. 

 You can get these from the MPCA or RMB website 

 Transparency (secchi depth) 

 Total Phosphorus 

 Chlorophyll-a 

 

 



Lake Worksheet 

 Part one: Ecoregion comparison 

 



Lake Worksheet 

 Part two: Trend analysis – Iook up your trend on the MPCA or RMB 

website. 

 If you don’t have 8-10 years of data, you can still complete the worksheet 

using your means from the data you have. 



Lake Worksheet 

 Better than  

Ecoregion Range 

Within Ecoregion Range Poorer than  

Ecoregion Range 

Improving Trend PROTECTION TRACK 
jump to question 3 

PROTECTION TRACK 
jump to question 3 

PROTECTION TRACK 
jump to question 3 

No Trend PROTECTION TRACK 
jump to question 3 

PROTECTION TRACK 
jump to question 3 

RESTORATION TRACK 
jump to question 4 

Declining Trend RESTORATION TRACK 
jump to question 4 

RESTORATION TRACK 
jump to question 4 

RESTORATION TRACK 
jump to question 4 

 



Lake Worksheet 

 Part three: inlet evaluation 

 No inlets 

 Major perennial inlet 

 Minor intermittent inlet 



Lake Worksheet 

 Worksheet results 

 Project recommendations 

 Resources 

 Grant opportunities 



Stewardship 

 Stewardship is an attitude.  
 

 It is the understanding that what we do on land and in the water 
affects the lake.  
 

 It is recognition that lakes are vulnerable and that in order to make 
them thrive, citizens, both individually and collectively, must 
assume responsibility for their care.  



Questions?  
 Moriya Rufer   l Environmental Services Director  l moriya.rufer@rmbel.info 

 Ellie Kriese  l Lakes Program Coordinator  l ellie.kriese@rmbel.info 

 

“Never doubt that a small group of thoughtful, 

committed citizens can change the world.  Indeed, it’s the only thing 

that ever has.”   - Margaret Mead 


