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Goals

Educational series to bring awareness on topics on water quality that tie in to 

the development of a Watershed Plan. 

The goal of the watershed plan is to bring funding to the area to implement 

projects that will improve water quality.

Successful project implementations will ….

✓ Make our water clear enough to see the bottom in shallow water

✓ Make our water clean enough to limit or eliminate algae blooms

✓ Make our water clean enough that there are no restrictions for boating, 

swimming, fishing, or any other type of recreational use. 
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Overview of the topics today…

Part 1 - Rob Bowman- Fox Waterway Agency, Field Superintendent

• General discussion of what shoreline erosion is.

• How  does shoreline erosion negatively affect the surrounding ecosystem. 

• What causes a shoreline to fail. 

• The importance of addressing at risk or failing areas.

Part 2- Jeff Boecker, Northwater Consulting

• Current Conditions of the Fox / Chain ‘O Lakes Shorelines

Part 3- Brian Valleskey – Geosyntec Consultants

• Corrective measures, Restorative Best Management Practices



What is shoreline erosion? 
Shoreline erosion is the wearing away along the edge of a body of water 

caused by the natural processes such as waves, storms, flooding, or human 

activities like construction, development, or recreational activities. 



Negative impacts of shoreline erosion...

Shoreline erosion can lead to….

1. Loss of land and property that may not be able to be recaptured 

2. Damage to infrastructure, buildings, vegetation 

3. Increase of nutrient loading which can release pollutants that have 

accumulated on the streambank such as pesticides and heavy metals 

into the lake

4. Excessive sedimentation will lead to reduced recreational use

5. Reduction in property values

6. Increase the risks from flooding

7. Negative impact ecosystems and habitats for animals

8. Increase sedimentation can change the lakes hydrology and 

circulation which can affect the survival and distribution of fish and 

other aquatic species



Example of erosion causing 

sedimentation…



What causes a shoreline to fail and 

become unstable? 

▪ Natural erosion- wind, waves, storms- acts of God 

▪ Human- induced erosion - land use changes, construction, dredging, filling 

in wetlands, recreational activities

▪ Loss of vegetation can cause destabilization

▪ Uncontrolled changes in water levels – flooding

▪ Shoreline becomes weak due to a failing seawall or change in activity



Why it’s important to address areas 

impacted by shoreline erosion?

▪ Protection of property and infrastructure

▪ Reduction of sedimentation and nutrients into the waterway

▪ Preservation of ecosystems for habitat

▪ Flooding risk reduction for property loss

▪ Economic benefits – tourism

▪ Aesthetics  



Examples of concerns from shoreline issues:



Trees removed as hazards from reduction of 

shoreline...
Flood impacts 2018



Tree root removed from lake, destabilized 

shoreline…



Impacts of Flooding

2005

Prior to flooding.

2022 

Note red areas of land loss.



Bog removed 2019 due to flooding and  

improper stabilization…



Fox Chain O’ Lakes

Shoreline Erosion

Current Conditions
Jeff Boeckler
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Methods

▪ Direct measurement of shoreline

✓ Observations recorded with GPS

✓ Over 150 miles assessed including Fox river 

up to state line

▪ Data Processing

✓ Over 1,000 GPS points transferred to line files 

representing bank conditions, type and 

erosion rates

✓ Historical image interpretation to confirm 

rates of bank loss for select areas

▪ Soil cores taken by FWA (Rob) to estimate 

nutrient concentrations



Primary Lakes Assessed
▪ Bluff Lake – 3 miles

▪ Channel Lake – 9.6 miles

▪ Dunns Lake – 4 miles

▪ Fox Lake – 23  miles

▪ Grass Lake – 30 miles

▪ Lake Catherine – 2 miles

▪ Lake Marie – 14 miles

▪ Nippersink Lake – 13.6 miles

▪ Petite Lake – 7.3 miles

▪ Pistakee Lake – 31 miles

▪ Redhead Lake – 2.1 miles

▪ Spring Lake – 4.6 miles







Results

• Annual Sediment Load

✓ 6,000+ tons

• Annual Nitrogen Load

✓ 150,000 + lbs

• Annual Phosphorus load

✓ 4,700+ lbs

• Average of 40 tons of sediment per 

bank mile or 24 lbs/foot

Sediment in tons = eroding bank 

height X eroding bank length X 

lateral recession rate (ft/yr) X soil 

density (tons/cubic ft)

Nutrients in lbs = sediment in tons X 

soil nutrient concentration in lb/lb X 

2000



Results

▪ 2,070 ft of bank eroding at over 1,000 lbs/ft 

or 1,227 tons

✓ So, 0.26% of banks contributing 20% of 

the entire sediment load

▪ 4.95 miles of banks eroding at 100 lbs/ft or 

greater are responsible for 5,491 tons or 91% 

of the entire sediment load

✓ 3.3% of banks responsible 91% of the 

entire sediment!!! 



Results

• 6.2 miles of concrete bank

• 71 miles of natural bank – sand, vegetated, cobble

• 33 miles of Rip Rap

• 41 miles of Seawall (sheet pile/wood)

• 125 feet of tires

• 2 miles of failing seawalls, rock or concrete 

– 1.3% of all



Results by lake

▪ Grass

✓ 2,643 tons/yr sediment – 44% of total

✓ 67,783 lbs/yr nitrogen – 45% of total

✓ 2,097 lbs/yr phosphorus – 44% of total

▪ Nippersink

✓ 1,666 tons/yr sediment – 28% of total

✓ 43,032 lbs/yr nitrogen – 29% of total

✓ 1,328 lbs/yr phosphorus – 28% of total



Results by lake

▪ Fox Lake

✓ 744 tons/yr sediment – 12% of total

✓ 18,539 lbs/yr nitrogen – 12% of total

✓ 581 lbs/yr phosphorus – 12% of total

▪ Pistakee

✓ 518 tons/yr sediment – 9% of total

✓ 12,529 lbs/yr nitrogen – 8% of total

✓ 398 lbs/yr phosphorus – 8% of total

▪ Followed by the Fox River, Dunns, Lake 

Marie, Petite, Spring Lake, Channel Lake

✓ Lake Catherine is the lowest contributor 

of the major assessed lakes









Key Takeaways

▪ A small number of banks are contributing the vast majority of sediment AND 

NUTRIENTS

✓ STRATEGIC STABILIZATION WILL BE EFFECTIVE

✓ Almost half of all banks are already stabilized – seawalls are common

▪ Lake bank soils are very rich in nitrogen

▪ Grass lake is the largest contributor

▪ Crabapple island has experienced and continues to experience excessive 

erosion

▪ Rob Bowman is one heck of a boat driver
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