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Background

 In 2000, the U.S. EPA identified agriculture as the leading source of impairment for 
sediment to rivers in the U.S (EPA, 2000).

 Increased sediment levels can lead to 
- reduced aquatic biodiversity
- degraded water quality
- impeded recreational usage
- reduced reservoir volume

 In the Midwestern USA, total suspended sediment is significantly higher in 
agriculture watersheds compared to urban watersheds during base flow, but 
similar during storm flow (Miller et al, 2011). 

 Water availability (drought, storm events)



Project Objective

What is the rate of suspended and dissolved 
sediment transport in the Lake Evergreen and the 
Bloomington Lake watersheds during a drought 

year?



Study Sites
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Anticipated Results

Parameter Six Mile Money

Suspended sediment Higher Lower

Discharge Higher Lower

Nutrients Lower Higher



Methods

Monitoring
• Continuous data logging (stage)
• Base flow conditions (biweekly)
• Storm flow conditions

-water samples for suspended 
sediment and nutrient analysis
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Table 1: Mean of baseflow conditions on SMC and MC (July 12, 2012‐March 28, 2013)

Mean base flow conditions
Six Mile Money  Units

Stage  0.29 (±0.12) 0.25 (±0.13) m
0.94 (±0.38) 0.81 (±0.44) ft

Discharge * 0.052 (±0.14) 0.12 (±0.16) m3/s
1.84 (±4.98) 4.08 (±5.63) ft3/s

Turbidity  14.65 (±28.59) 36.36 (±48.2) NTU

Total suspended sediment 11.21 (±12.54) 25.42 (±27.59) mg/L
Organic sediment 
concentration 2.90 (±3.83) 6.47 (±6.38) mg/L
Inorganic  sediment 
concentration 8.3 (±11.11) 18.83 (±8.43) mg/L

Suspended sediment load * 7.41 (±5.05) 50.86 (±36.34) ton/year
* = p<0.05, t‐test



Mean nutrient base flow conditions
Parameter Six Mile Money Units

N03-N concentration 1.19 2.59 mg/L

N03-N load 0.07 0.16 ton/year

Cl- concentration 48.96 57.04 mg/L

Cl- load 2.81 3.31 ton/year



Storm Events
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Summing it all up 
Six Mile

47.27 km2
Money 

112.56 km2
Units

Suspended
sediment

Total
suspended 

sediment load

Baseflow* 7.41 50.86 ton/year

Storm flow
1804.61 12.72 ton/year

Q Peak Q
Baseflow
(3/21/2013)

0.39 0.4 m3/s

Storm flow 
(1/28-31/2013)

5.76 10.6 m3/s

Nutrients

N03-N[ ] Baseflow 1.19 2.59 mg/L

Cl- [ ] Baseflow 48.96 57.04 mg/L

N03-N [ ] Storm flow 1.02 1.94 mg/L

Cl- [ ] Storm flow 59.55 56.22 mg/L

* = p<0.05, t‐test



Conclusions

Parameter Six Mile Money

Suspended sediment Higher

Discharge HIGHER

Nutrients Higher



Future Work

 Continued storm event monitoring

 Seasonal variations

 Annual load (sediment and nutrient)

 Bathymetric mapping



Acknowledgements

Funding support
 Illinois State University
 Committee members 

 City of Bloomington, IL 
 Jill Mayes
 Tony Alwood

 Society of Wetlands Scientists-Student Travel Grant 2012

Lab and field assistants
 Laura Sugano
 Evan Meinzer



References

 Ackerman, K. V., D. M. Mixon, E. T. Sundquist, R. F. Stallard, G. E. Schwarz, and D. W. Stewart (2009), 
RESIS—An updated version of the original Reservoir Sedimentation Survey Information System (RESIS) 
database, U.S. Geological. Survey, Data Ser., 434. (Available at http://pubs.usgs.gov/ds/ds434)

 Evergreen Lake Watershed Planning Committee, Evergreen Lake Watershed Plan, 2008. Bloomington, IL.
 Graf, W.L., Wohl, E., Sinha, T., and Sabo, J.L., 2010, Sedimentation and sustainability of western 

American reservoirs, Water Resources Research, v. 46, p.W12535, doi: 10.1029/2009WR008836.
 Huenemann T.W., Dibble, E.D., and Fleming, J.P., 2012, Influence of Turbidity on the Foraging of 

Largemouth Bass, Transactions of the American Fisheries Society, v.141, p.107-111, doi: 
10.1080/00028487.2011.651554.

 Kinney, W., 2006, Assessment of Sediment Delivery and Stream Conditions in the Lake Bloomington 
Watershed, Bloomington Water Purification Plant. Bloomington, IL.

 Kinney, W., 2005, Assessment of Sediment Delivery and Stream Conditions in the Evergreen Lake 
Watershed, Bloomington Water Purification Plant. Bloomington, IL.

 Lake Bloomington Watershed Plan, Lake Bloomington Watershed Planning Committee, June 22, 2008. 
Bloomington, IL.

 Miller, J.D., Schoonover, J.E., Williard, K.W.J., Hwang, C.R., Whole Catchment Land Cover Effects on 
Water Quality in the Lower Kaskaskia River Watershed, 2011, Water Air Soil Pollution, v. 221, p.337-350, 
doi:10.1007/s11270-011-0794-9.

 Trimble, S. W. 1999, Decreased rates of alluvial sediment storage in the Coon Creek basin, Wisconsin, 
USA, 1975-1993, Science, v. 285, p. 1244-1246

 U.S. Environmental Protection Agency, 2000, The Quality of Our Nation’s Waters, A Summary of the 
National Water Quality Inventory: 1998 Report to Congress, Office of Water, 841-S-00-001, Washington, 
D.C.



Thank you.

Questions?


