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Over 15,000 LakesOver 15,000 Lakes
41.000 miles of Streams41.000 miles of Streams



Lakes Provide ServicesLakes Provide Services

EcosystemEcosystem

CulturalCultural

RecreationalRecreational
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� WI has 982,155 acres of water (2.6% of surface area)

� WI total lake shore land feet …317,439,460.80 

� WI total  river frontage feet … 526,781,270.40
� WI Total feet of water front property …844,220,731.20 
� Lakes at $100 per front foot $31.7 billion
� Rivers at $100 per front foot $52.6 billon
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#()'��!�'�#()'��!�'�
� Seepage
� Groundwater Drainage 
� Drainage
� Impoundments 
� Oxbow



�''�($'�#()'�''�($'�#()'
� Natural Lake
� Water Source

� Groundwater
� Precipitation

� No Stream 
Outlet/ Inlet



� Round Lake, Chippewa County

�''�($'�#()'�''�($'�#()'



%*���+"*'+�%*���+"*'+�
� A manmade lake
� Dammed River

or Stream
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� Lake Altoona, Eau Claire County



��!�%&(#�&�(�(&�'�%��%&���!�%&(#�&�(�(&�'�%��%&�
� Mixing / Stratification
� Lake Depth
� Retention Time / Flushing Rate
� Drainage Basin/ Lake Area Ratio
� Landscape Position
� Influence of Watershed Runoff
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#()'�"'����*(��'��#()'�"'����*(��'��
� Deep Lakes

Stratify

� Shallow Lakes
Continuous Nutrient 
Recycling
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� How long would it 
take to fill a drained 
lake?

� Retention Time 
Matters

� Long Lake & Altoona
� Long Lake, 7years
� Lake Altoona, 22days
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� Seepage Lake- small
� Drainage Lake- large 

watershed
� Seepage Lake w/ 

drainage area mapped 
Round Lake 
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� Chemical Characteristics
� Limiting Nutrient Concept P vs N
� Lake 227



&�'*%&(#�&�(�(&�'�%��%&�&�'*%&(#�&�(�(&�'�%��%&�
� Nutrients

� P
� N

� pH
� Hardness/ Alkalinity
� Dissolved Oxygen

(optimum 5 ppm)
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…That Nutrient in Least Supply

Relative to Plant Needs

N:P Ratio in plant Tissue 10:1 - 15:1

If the Ratio of N:P in Water is
<10:1 Nitrogen Limited
>15:1 Phosphorus Limited
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� Phosphorus
causes algae
to grow
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SWAT watershed ru
noff m

odel

BATHTUB lake ecological response model
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33075 ac = 19%
13626 ac =   8%
27853 ac = 16%
52224 ac = 30%
31334 ac = 18%
3482 ac =   2%

12186 ac =   7%
174080 ac total
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MonitoringMonitoring

ModelingModeling

ImplementationImplementation

Data collectionData collection

Data interpretation & Data interpretation & 
hypothesis generationhypothesis generation

ExperimentationExperimentation

AdaptiveAdaptive
EcosystemEcosystem

ManagementManagement
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45%0.1425%0.207%0.240.25Gaged
Runoff

65%0.2230%0.4418%0.520.63C3S1A3

64%0.2028%0.4014%0.480.55C2A3

65%0.2529%0.512%0.700.72C1S1

Percent

change

Scenario
#3

Percent

change

Scenario
#2

Percent

change

Scenario
#1

2006
Baseline

Rotation

Scenario #1: No Till for all crops (current average = mulch tillage)

Scenario #2: No Till for all crops + STP at crop need (current average = 41 ppm)

Scenario #3: No Till for all crops + STP at crop need + Grassed waterways



Proposed Lake Mallalieu TMDL WQ Goal
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38303664%
Both + Internal Load 
Control

54394764%
Both (NT/NM & 
Filter Strip)

57415070%Filter Strip

66565988%NT/NM

715166100%Baseline

% of Summer 
w/blooms �

30mmmmg/L Chl-a

In Lake 
Mean Chl-a 

(mmmmg/L)

In Lake 
Total P 
(mmmmg/L)

External Load
(% of baseline)Scenario

Lake
Standard
40 mmmmg/L
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7 9

110

7 0

110

2 5

5 5

4 7

6 8

3 7

4 5

0

2 0

4 0

6 0

8 0

10 0

12 0

CHL ( ug/ l ) TP  ( ug/ l )

1991

1999

2003

2006

Goal  ( 40%)
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McGinley 2008McGinley 2008
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Where Algal Toxins 
Were Found in High 
Levels

Lake Petenwell
23,040 ac.

Lake Castle Rock
13,955 ac.

Eau Pleine Reservoir
6,830 ac.

Winnebago Lake
137,708 ac.

Lake Wisconsin
9,000 ac

Beaver Dam Lake
6,542 ac.

Tainter Lake
1,752 ac.
Menomin Lake
1,405

Blue Green Algae 
Toxic Waters

200,000 PLUS Acres
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Help Protect Wisconsin’s…
WATER RESOURCES.


