




Wastewater Epidemiology

Wastewater Epidemiology

Covid, RSV, Norovirus, Influenza A&B, Bird Flu, Measles
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Oligotrophic Northern Lake Eutrophic Southern Lake

Surface Water Planning Grant

Surface Water Planning Grant

November 2023 Application - Awarded early 2024

 Examine historical WDNR water quality data
 Summarize WDNR shoreland/shallow water data
 Education (public presentation & floating workshop)
 Lake management plan



Early Detection  Response Grant

Early Detection & Response Grant

April 2025 Application - Awarded immediately

 Response to the discovery of Eurasian watermilfoil
 Meander surveys for Eurasian watermilfoil
 Point-intercept aquatic plant survey (all plants)
 Management action: volunteer hand-pulling & DASH
 Lake user survey
 Education

The timelines of the two grants have been integrated.
Oligotrophic Northern Lake Eutrophic Southern Lake





Our lakes are rare

Our lakes are rare
• 71% Earth’s surface covered by water
• <1% Water on Earth is freshwater
• 0.009% of Earth’s water is in freshwater lakes



We live on 
and influence 
watersheds 
and lakes



Lakes face many stressors:

Lakes face many stressors:
• Algae blooms (phosphorus pollution)
• Degradation of shoreline habitat
• Non-native plants and animals



Lake Habitat Zones

Lake Habitat Zones

Riparian Area



 of all lake life is born, raised, and fed in the area where land and water meet.(Ontario Ministry of Natural Resources)

90% of all lake life is born, raised, and fed in the area where 
land and water meet. (Ontario Ministry of Natural Resources)



Eutrophic Southern Lake

Riparian Area

Riparian Area

The area that both 
influences the 
water body and is 
influenced by the 
water body.



Oligotrophic Northern Lake Eutrophic Southern Lake

Riparian Area

Riparian Area
Functions include:
• Buffer zone (filter)
• Stabilizes soils
• Habitat for many species
• Provides organics matter
• Provides shade & cover

How wide is
the Riparian Area?





Degraded (Unhealthy) Riparian Areas

Degraded (Unhealthy) Riparian Areas

 Patchy/scrubby plant growth with bare patches
 Vegetation dominated by non-native species
 Soil compacted, eroded, with bare trails & paths
 Pavement
 Eroding or sloughing banks
 Limited diversity of plants and animals



Oligotrophic Northern Lake Eutrophic Southern Lake

Littoral Zone
The area of the lake that is shallow enough to have rooted vegetation.

Littoral Zone
The area of the lake that is shallow 
enough to have rooted vegetation.



Eutrophic Southern Lake

Littoral Zone

Littoral Zone
What limits the distribution of rooted plants?
• Sunlight

• Substrate

• Nutrients

• Herbivores

• Mechanical 
forces



Littoral Zone Functions:

Littoral Zone Functions:
• Intercepts nutrients
• Refuge from predators
• Nursery for fish
• Productive of invertebrates
• Contribution to food web
• Dissipates energy of waves



Threats to Lakes

Threats to Lakes
• Poor lakeshore habitat (riparian vegetation) is the #1 

stressor of lake ecosystems.
• Poor littoral zone habitat is the #2 stressor of lakes.

The 2007 National Lakes Assessment



• By managing for healthy lakeshores (both littoral and 
riparian), we can make a difference in lake biological 
integrity (health).

• This means both development standards (shoreland 
ordinances) as well as BMP's (leave wood in place, 
minimize clearing of littoral vegetation, natural
armoring, etc).

Threats to Lakes

Threats to Lakes

The 2007 National Lakes Assessment



Other Threats to Lakes: Nutrients

Other Threats to Lakes: Nutrients



Other threats to lakes: non-native species

Other threats to lakes: non-native species

















Summary Statistic 2019 2025

Total number of sites with vegetation 186 248

Total number of sites shallower than maximum depth of plants 456 496

Frequency of occurrence at sites shallower than maximum depth of 

plants

40.79 50.00

Simpson Diversity Index 0.92 0.91

Maximum depth of plants (ft.) 21 24.5

Average number of all species per site (shallower than max depth) 0.68 0.95

Average number of all species per site (vegetated sites only) 1.68 1.90

Average number of native species per site (vegetated sites only) 1.68 1.90

Species Richness 35 27

Species Richness (including visuals) 43 31

Floristic Quality Index (FQI) 40.56 34.32

Average rake fullness 1.23 1.17













Aquatic Plant Community Highlights

Aquatic Plant Community Highlights

 Lake ecosystems are dynamic - change is the norm.
 Number of sites with plants increased between 2019 & 2025.
 Maximum depth of plants increased between 2019 & 2025.
 Diversity has remained consistently high (species richness, 

Simpsons Diversity Index, and Floristic Quality Index).
 The number of species per point-intercept site has 

increased over time.
 This is a diverse and healthy aquatic plant community.



Aquatic Plant Community Highlights (cont’d)

Aquatic Plant Community Highlights (cont’d)

 2025 percent relative frequencies do not show any 
dominant species.

 The frequencies of occurrence reflect a very diverse and 
dynamic aquatic plant community. Individual plant species 
increase and decrease from year to year.

 Over the surveys, the average rake fullness of all plants has 
been stable indicating a stable biomass.



Non-native species – Aquatic Invasive Species

Non-native species – Aquatic Invasive Species

 A non-native species is an organism that does not occur 
naturally in a particular region but has been introduced 
there through deliberate or accidental human activities.

 Examples: brown trout, rainbow trout, rusty crayfish, 
Chinese mystery snail, freshwater jellyfish, Eurasian 
watermilfoil

 Not all non-native species act invasively. They are 
considered invasive if they cause measurable harm.

 An aquatic invasive species does not act invasively in every 
circumstance



Eurasian watermilfoil

Eurasian watermilfoil
 Documented in 2024
 Several species of native milfoils
 EWM only sometimes behaves invasively
 Provides some of the same benefits as native plants.



Management of Eurasian watermilfoil “First, do no harm” - core principle in medical ethics Any action taken is justified by benefits outweighing risks.

Management of Eurasian watermilfoil 
“First, do no harm” - core principle in medical ethics 
Any action taken is justified by benefits outweighing risks.

No management action is done in isolation. 
Eradication is not possible.

EWM management options for lakes include:
 Prevent introduction in the first place
 Biological control: milfoil weevil
 Manual removal: cutting, raking or hand-pulling
 Diver Assisted Suction Harvesting (DASH)
 Mechanical harvesting
 Chemical (herbicide)









2025

2025

2025

2026

2026

2026

New 
in 
2026



Thanks!

Questions?

Thanks!

Questions?



Extra slides

Extra slides



Oligotrophic Northern Lake
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