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INTRODUCTION 

Willow Lake is a 24-acre impoundment lake, which flows into the Pecatonica River (Figure 1, Figure 2). 

The outflow is a low head dam located on the south end of the lake. Over time, sediment has 

accumulated in the lake. The lake was last surveyed for sediment accumulation in 1995. Recently, 

accumulated sediment was dredged from the north half of the lake, and the lake association would like 

an updated map of sediment thickness in the lake. 

This report includes the following: 

• Bathymetric map of sediment thickness 

• Maps of the water depth and total depth at normal water level 

• Calculations of sediment volume and average sediment thickness 

• Sediment removal and management recommendations 

METHODS 

ILM staff launched a boat on November 4, 2019 and made several transects of the lake, totaling 153 

sampled points. The sediment was probed at multiple locations with a measuring device graduated in 

tenths of a foot. Each location had two measurements recorded. One was the depth to the top of the 

sediment (water depth), and the second was the total depth to firm substrate below the sediment (water 

depth + sediment thickness = total depth). The normal water level was determined by assessing the 

height of the water flowing over the outflow dam. 

 

Sediment thickness was determined by subtracting the water depth from the total depth. Locations 

were determined with a Trimble Geoexplorer 6000 Series GeoXH GPS unit with sub-foot accuracy. The 

data was downloaded into GPS Pathfinder Office 5.2 and mapped in ArcGis ArcMap 10.   

 

Sediment volume was determined by calculating the area of each contour and multiplying by the 

average depth between the contour lines. This data typically varies somewhat from the average of the 

data points in the appendix.    

 



info@ilmenvironments.com  |  ilmenvironments.com 

ILM North: 110 Le Baron Street, Waukegan, IL 60085   (847) 244-6662 3 

 

 

Figure 1. Overview map of Willow Lake. 

 

Figure 2. Historical aerial photo from 1939, showing the original flow of the creek prior to impoundment and the 

general location of Willow Lake circled in red. 
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OBSERVATIONS 

At the time of the visit (November 4, 2019), the following was observed: 

• As expected during late fall, the water was free of plant and algae growth.  

• Most of the water appears to flow in from a creek to the north (Photo 1). There are a few other 

minor inlet culverts around the lake. Sump pumps from homes also discharge into the lake. 

• The surrounding watershed is primarily agrarian.  

• The lake is surrounded by homes. The yards consist of turf grass maintained up to the shoreline, 

which is armored with rip rap. There are several portions around the lake where the rip rap has 

eroded or subsided, exposing soil or landscape fabric (Photos 2 & 3). 

• Several willow trees are present around the lake. Willows rapidly accumulate leaf litter in water 

bodies, which creates “muck” and unpleasant odors as the leaves decompose. 

• The accumulated sediment in the lake consists primarily of fine silt (Photo 4). 

• Dozens of Canada geese were present on the shore and docks. Droppings were dense in these 

areas (Photo 5). 

• The water level was determined to be normal, as water was just cresting the dam (Photo 6). 

• Cloud cover increased during the visit, with wind speeds picking up during the survey of the 

southern half of the lake. Despite this, good survey coverage was achieved throughout the entire 

lake. 
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Photo 1. Inflow at north end of lake.                  Photo 2. Eroded rip rap with exposed landscape fabric.  

 

 

 

 

 

 

 

 

 

 

Photo 3. Eroded rip rap with bare soil exposed.                 Photo 4. 2.5 feet of sediment on probing pole. 

 

 

 

 

 

 

 

 

Photo 5. Goose droppings covering dock.           Photo 6. Water flowing over the dam on the south end. 
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RESULTS 

Willow Lake was approximately 16% full of sediment at the time of sampling (Table 1). The maximum 

sediment thickness recorded was 4.1 feet. The maximum water depth was 11.0 feet and the current 

lake volume is 124 acre-feet.  

Table 1: Results for the sediment probing at Willow Lake 

Bathymetric Size of Lake (acres) 24.1 

Results Average water depth (ft.)* 5.2 

 Maximum water depth (ft.) 11.0 

 Lake volume (acre-ft.)* 124 

   
Sediment Average sediment thickness (ft.)* 0.9 

Results Maximum sediment thickness (ft.) 4.1 

 Sediment volume (CY)** 36,800 

   
Total Depth Average total depth (ft.)* 5.9 

Results Maximum total depth (ft.) 13.4 

(sediment + Total volume (acre-ft.)* 143.4 

water) Percent full of sediment (%) 15 

   
Number of Data Points 153 

* Based on average depth multiplied by area determined from ArcMap10. 

**Wet sediment volume, which is typically 20-40% water. Dried material has a smaller volume. 

 

RECOMMENDATIONS 

Most of the sediment in Willow Lake has accumulated in the deeper southern half of the lake. Periodic 

maintenance dredging is recommended to keep sediment accumulation from impacting the 

hydrologic function of the lake and remove the nutrient pollution typically contained in 

sediment. 

It appears that dredging the northern half of the lake was successful in reducing the presence of 

sediment in that area. Sediment accumulation in the southern half of the lake, however, has increased 

substantially since 1995. Due to the large volume of sediment that has accumulated in the southern 

basin- approximately 36,800 cubic yards- periodic maintenance dredging of smaller portions at a time 

may be desired to reduce the cost of dredging all material at once. Often, associations will design a 

maintenance budget to remove accumulated material on a regular basis (annually, every 5 years, etc.) 

to ensure that the amount of sediment accumulation does not overwhelm the lake. 
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In addition to dredging, other best management practices can be implemented to reduce the rate of 

sediment accumulation and improve the ecological health of the lake. Recommendations to improve 

water quality include: 

• Develop a management plan for aquatic vegetation. While no aquatic vegetation was 

present due to the late time of year, nutrient accumulation in sediment can lead to nuisance 

aquatic vegetation growth. In turn, these plants can contribute to the presence of odorous, 

organic “muck” as they decompose in the fall.  

 

o Algae, particularly toxic planktonic species, can be dangerous to human health and lead to 

fish mortality. Periodic maintenance through applications of products to keep algae below 

nuisance levels can keep the lake environment safe for recreation. 

 

o Accumulated sediment can include high levels of excess nutrient pollution. Common 

sources of pollution come from fertilizer runoff or lawn clippings and leaves that blow into 

the water. After dredging occurs, there are technologies that can be utilized to neutralize 

remaining nutrients and return their concentrations to ecologically-healthy levels. Keeping 

nutrient concentrations at healthy levels reduces excessive aquatic plant and algae growth.  

 

• Develop a management plan for the shoreline, including stabilization and vegetation 

management. The lake shoreline is currently stabilized by rip rap, which is experiencing 

subsidence into the water. The exposed soil will lead to erosion, which adds more sediment and 

nutrients to the lake. Shoreline erosion also creates a hazardous environment for people fishing 

or walking along the shore. 

 

o Two common options for shoreline stabilization include: 

 

o Planting a native vegetated buffer around the perimeter of the lake (Photo 7). Buffers 

help reduce fertilizer and grass clipping runoff into the water. The deep roots of native 

vegetation decrease erosion while providing a naturalized look. Vegetated buffers also 

provide habitat for beneficial pollinators and reduce geese habitat.  

 

o Repairing existing rip rap (Photo 8). Rip rap can slow the rate of erosion and provide a 

more controlled look but does not provide habitat for wildlife or filter nutrients from lawn 

fertilization. 
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Photo 7. Native vegetated buffer.             Photo 8. Rip rap buffer. 

 

• Consider strategies to reduce the rate of future sediment and nutrient accumulation in 

the lake. 

 

o Dozens of geese were present during the visit. Goose droppings are high in nutrients and 

bacteria, which can contribute to E. coli outbreaks. If geese are a nuisance or nesting on 

the lake, there are many possible strategies to reduce their presence. Some examples 

include goose harassment with dogs, egg oiling, planting tall vegetation along shore, and 

running a string along the water’s edge.  

 

o There are trade-offs to keeping overhanging trees around lakes. Leaf litter will accumulate 

over time in the water, leading to odors as they decay and sediment near the surface, but 

trees also provide cooler water and shelter for fish. If the decision is made to keep trees -

willows in particular- around the lake, it should be balanced with a management plan to 

periodically remove leaf debris as it accumulates.  
 

o Work with the community to monitor and determine the highest sources of sediment runoff. 

Individual homeowners should ensure that erosion is not occurring along their shoreline and 

maintain stabilization with either rip rap or a native buffer, as mentioned above. Upstream 

farming practices can also lead to substantial amounts of sediment run-off. Promoting 

beneficial land management such as non-farmed vegetated buffers around drainage areas 

and timing tilling and other practices to reduce erosion can have positive impacts on 

downstream waterbodies. 

 

ILM has helped clients with similar conditions arrive at solutions that met their needs. We can present 

the findings and options to your board or community and can help you develop cost estimates or 

budgets for any of the options listed. 
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Appendix 1. Data points collected at Willow Lake. 

Sample 
Point 

Water Total Sediment  
Sample 
Point 

Water Total Sediment 
Depth  

 
(ft) 

Depth 
(ft) 

Thickness (ft)  Depth 
(ft) 

Depth  
(ft) 

Thickness 
(ft) (ft) (ft) (ft)  (ft) (ft) (ft) 

1 2.0 2.0 0.0  44 4.5 5.0 0.5 
2 2.6 2.9 0.3  45 5.0 5.1 0.1 
3 3.2 3.8 0.6  46 5.5 7.3 1.8 
4 2.5 2.5 0.0  47 4.9 5.1 0.2 
5 2.0 2.0 0.0  48 3.6 3.6 0.0 
6 1.8 1.8 0.0  49 2.0 2.0 0.0 
7 2.1 2.3 0.2  50 2.1 2.1 0.0 
8 2.3 2.7 0.4  51 4.5 4.5 0.0 
9 3.0 3.9 0.9  52 5.1 5.3 0.2 

10 2.6 2.8 0.2  53 5.2 5.5 0.3 
11 3.3 3.3 0.0  54 5.9 6.8 0.9 
12 3.5 3.7 0.2  55 5.6 6.2 0.6 
13 3.0 3.0 0.0  56 5.2 5.4 0.2 
14 2.8 2.8 0.0  57 4.6 4.6 0.0 
15 2.6 2.8 0.2  58 3.4 3.4 0.0 
16 2.3 2.6 0.3  59 2.7 2.7 0.0 
17 2.6 2.9 0.3  60 4.9 5.3 0.4 
18 3.5 3.8 0.3  61 5.5 6.2 0.7 
19 3.9 4.1 0.2  62 6.3 8.0 1.7 
20 3.8 3.8 0.0  63 6.0 6.4 0.4 
21 2.4 2.4 0.0  64 4.7 4.7 0.0 
22 2.5 2.5 0.0  65 3.3 3.3 0.0 

23 3.8 4.0 0.2  66 2.1 2.1 0.0 
24 4.0 4.3 0.3  67 4.6 4.6 0.0 
25 4.1 6.3 2.2  68 6.3 7.5 1.2 
26 3.9 4.2 0.3  69 7.1 8.9 1.8 
27 3.1 3.3 0.2  70 3.7 3.8 0.1 
28 2.3 2.3 0.0  71 4.5 4.5 0.0 

29 2.9 2.9 0.0  72 3.9 3.9 0.0 
30 3.8 4.0 0.2  73 3.5 3.5 0.0 
31 4.6 5.5 0.9  74 6.0 6.7 0.7 
32 4.5 4.7 0.2  75 5.6 6.1 0.5 
33 4.2 4.6 0.4  76 5.1 5.3 0.2 
34 2.1 2.1 0.0  77 4.2 4.3 0.1 

35 2.0 2.0 0.0  78 3.9 3.9 0.0 
36 4.5 4.7 0.2  79 6.5 8.0 1.5 
37 5.0 5.6 0.6  80 6.8 8.1 1.3 
38 5.1 6.5 1.4  81 7.1 9.4 2.3 
39 5.1 5.6 0.5  82 7.4 9.5 2.1 
40 4.4 4.6 0.2  83 5.9 5.9 0.0 
41 3.8 3.8 0.0  84 2.5 2.5 0.0 
42 2.7 2.7 0.0  85 4.0 4.0 0.0 
43 2.3 2.7 0.4  86 5.5 5.5 0.0 
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  Water Total Sediment    Water Total Sediment 
Sample Depth Depth Thickness  Sample Depth Depth Thickness 
Point (ft) (ft) (ft)  Point (ft) (ft) (ft) 

87 6.4 6.8 0.4  130 8.2 10.1 1.9 
88 7.9 10.6 2.7  131 9.1 11.5 2.4 
89 8.6 11.3 2.7  132 9.5 12.1 2.6 
90 8.0 9.9 1.9  133 8.5 11.5 3.0 
91 7.5 8.9 1.4  134 4.9 4.9 0.0 
92 7.3 8.9 1.6  135 1.9 1.9 0.0 
93 6.8 7.5 0.7  136 5.9 6.0 0.1 
94 6.0 6.1 0.1  137 8.1 9.3 1.2 
95 5.2 5.3 0.1  138 9.8 11.3 1.5 
96 4.5 4.5 0.0  139 9.7 12.0 2.3 
97 4.9 4.9 0.0  140 9.0 9.9 0.9 
98 6.2 6.2 0.0  141 8.3 10.5 2.2 
99 6.8 8.0 1.2  142 8.1 9.5 1.4 

100 7.5 10.8 3.3  143 8.1 10.7 2.6 
101 8.3 10.9 2.6  144 7.9 9.0 1.1 
102 8.1 9.0 0.9  145 6.6 7.6 1.0 
103 6.3 6.5 0.2  146 4.7 4.7 0.0 
104 5.1 5.1 0.0  147 6.3 6.3 0.0 
105 2.8 2.8 0.0  148 3.3 3.3 0.0 
106 4.1 4.1 0.0  149 11.0 12.8 1.8 
107 7.3 8.5 1.2  150 8.4 8.4 0.0 
108 8.3 10.1 1.8  151 7.5 7.5 0.0 
109 9.3 13.4 4.1  152 5.2 5.2 0.0 
110 9.3 11.8 2.5  153 4.1 4.1 0.0 

111 9.1 10.9 1.8  Average 5.3 6.0 0.7 
112 8.9 11.4 2.5  Maximum 11.0 13.4 4.1 

113 8.1 10.3 2.2      
114 7.8 9.1 1.3      
115 7.9 9.5 1.6      
116 7.6 8.9 1.3      
117 7.5 8.6 1.1      
118 7.1 8.5 1.4      
119 6.8 7.8 1.0      
120 6.2 6.8 0.6      
121 4.2 4.2 0.0      
122 4.9 5.6 0.7      
123 3.6 3.7 0.1      
124 2.4 4.6 2.2      
125 5.1 6.5 1.4      
126 5.9 7.1 1.2      
127 6.4 7.3 0.9      
128 7.3 8.3 1.0      
129 7.8 9.3 1.5      
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