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• The Problem

– Cultural Eutrophication:

• “The accelerated increase in 
concentrations of nutrients, primarily 
phosphorus and nitrogen, in a lake as a 
result of human activities in the 
watershed

• Symptoms
– Increased algal growth
– Decreased water transparency
– Loss of dissolved oxygen in water near the 

lake bottom
– Shift in fish species from gamefish (bass & 

walleye) to non-game fish species tolerant of 
low oxygen levels (carp & bullheads)
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• Causes/Sources
– Watershed urbanization and 

nonpoint source pollution

• Increased watershed 
imperviousness

• Increased runoff collection system 
efficiency (via stormsewers)

• Decreased pollutant retention 
capacity of watershed ponds and 
wetlands

– Results

• Increased runoff volumes and rates

• Increased pollutant wash-off to 
receiving waters (lakes)
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• “The Limiting Nutrient”

– Phosphorus - phosphorus generally controls the growth of algae in lake 
systems and it is usually the limiting nutrient for biological growth

– Increased phosphorus concentrations in lake waters results in more algae 
and as a result less water transparency (Secchi disc visibility - the depth at 
which a nine-inch diameter, black-and-white patterned disc disappears from 
view when lowered into the lake)

Sources of phosphorus in typical 
suburban watershed runoff

Source: Bannerman, et al., (1996)
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• Structured scientific assessment of a water body’s 
physical, chemical, and biological conditions.

• Provides a scientific foundation for a lake-specific 
management plan that will permit maintenance of 
existing or attainment of intended beneficial uses.

• “Use attainment” refers to designated beneficial uses 
such as recreation, fishing, and wildlife
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1. Determine current and historic water quality 
conditions

2. Set beneficial use goals

3. Assess current watershed land use condition 
attainment or nonattainment of the goals

4. Estimate annual hydrologic and phosphorus 
budgets for the lake

5. Reconcile the budgets to observed in-lake 
conditions using a lake water quality model
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6. Using the lake model calibrated to current 
conditions, assess the likelihood of beneficial use 
attainment under ultimate (future) watershed land 
use conditions

7. If nonattainment is predicted for ultimate 
development conditions, recommend feasible 
alternative remedial measures
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All Respondents

Viewing Nature - 
Scenic

Sports - Swimming

Viewing Nature - 
Wildlife

Fishing from dock

Fishing from boat

Sports - Water skiing

Boating - Pontoon

Boating - Runabout

Sports - Canoe/Kayak

Fishing from shore

Fishing on ice

Sports - Jet skiiing

Boating - Sail boat

Other (specify)

Boating - Bass boat
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All Respondents

Water clarity
30%

Fish, variety 
and/or quantity

14%

No invasive 
(non-native) 

aquatic plants
19%

Stable water 
levels
16%

Wildlife, 
variety and/or 

quantity
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Diverse native 
aquatic plants
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Other (specify)
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for Secchi Depth (1.4 m)

GLWMO Goal 
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GLWMO Action Level 
for Secchi Depth (2.45 m)
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