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•Phosphorus (P) contained in lake sediments is a major reserve of 

nonpoint source P that contributes to local and downstream water 

quality impairment

•Magnitude of legacy P stored in Illinois lake bottom sediments 

remains unknown

•Goal: quantify the amount of sediment and P accumulated on lake 

beds through virbrocoring, sediment thickness survey, and sediment 

analysis

•Significance: (1) estimate legacy P storage in Illinois lake sediment 

and further contribution as a non-point source to Illinois P export; (2) 

guide targeted lake sediment dredging

Introduction

How much legacy phosphorus is stored in Illinois Lake sediments?

Research Question
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Studied Lakes and Sampling Locations

Sediment Core Processing 

Sediment coring on Lake Bloomington using the state-of-art vibrocoring 

system by Illinois State Water Survey (ISWS)
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• Bulk density increased with depth, averaged 0.91 g/cm3

• Uniformly deep cores across lake with length averaged 2.0 m

• Lake Springfield has about 10 million tons of sediment and 8000 tons 

of P, which is two times higher than Lake Bloomington and one order of 

magnitude higher than Waverly Lake 

• Legacy P stored in lake sediment is a large non-point source P to 

Illinois riverine system

• Targeted dredging as an intervention could reduce P contribution from 

lake sediments

Next Step

• Characterize total P and forms of P 

• Assess sediment P releasing rate

• Conduct sediment thickness survey and quantify legacy P storage

• In Y2 of the project, identify sediment source and age using 

cosmogenic radionuclides (e.g., Be-7, Pb-210) analysis  

Split Cores Slice Cores

• Deep-water zone

• Low energy location

• Historical surveyed  

cross sections

Rig

• Powered by 

240-volts 

60Hz 

generator

• Up to 10 ft 

deep

Lake Sediment Coring 

Oven dry sub-sample 

at 105 °C for 

determining water 

content 

Oven dry whole 

sample at 40 °C to 

determining bulk 

density 

Bulk Density at Lake Springfield

Bulk Density at Lake Bloomington

• Bulk density increased with depth and averaged 0.64 g/cm3

• Uniformly short cores across lake with length averaged 0.9 m

Bulk Density at Waverly Lake 

• Bulk density increased with depth and averaged 0.85 g/cm3

• Core length averaged 1.6 m; shorter cores in north basin

Preliminary Estimate of Sediment and P Storage 

Total P concentration in Illinois 

lake sediments is 800-1000 

mg/kg
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