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INTRODUCTION 

 

Slocum Lake is a glacial pothole lake of approximately 225 acres +/- located at the SW corner of 

Darrell Road and State Highway 176 in Lake County, IL.  It has a maximum depth of 8’ and a 

mean depth of 3.4’ (Adam et al, 2005).  The total tributary area is 5308.8 acres (8.3 mi
2
) and the 

main inlet to the lake is the Bangs Lake Drain which enters the lake from the east.  The main 

outlet for the lake is along the southwest corner of the lake through an overflow structure 

maintained by the Slocum Lake Management Association (SLMA).  The overflow discharges 

into Slocum Lake Drain which then joins Fiddle Creek prior to reaching the Fox River.   

 

This lake like many local lakes has long been the topic of potential dredging projects, however 

due to primarily private landownership; the lake has had very little traction in public agency 

agendas.  Slocum Lake receives the majority of its annual water budget via surface water and at 

times the input is greatly controlled by baseflow from the drawdown of Bangs Lake.  The outfall 

from Bangs Lake is located approximately 1.75 miles east of Slocum Lake.   

 

The purpose of this analysis and report was to utilize an appropriate hydrologic model to analyze 

the average annual sediment load to Slocum Lake.  The Long Term Hydrologic Impact 

Assessment (L-THIA) model provides an online GIS framework for running the Soil Water 

Assessment Tool (SWAT) to further capture figures for annual sediment loading.  The results 

have been used to assess the total sediment budget which may be further used to develop a 

rudimentary Total Maximum Daily Load (TMDL) for sediment loading based on various land 

uses within the watershed.   

 

METHODS 

 

L-THIA 

The Long Term Impact Assessment Model (L-THIA) was developed through a cooperative 

effort between USEPA Region 5 and Purdue University. L-THIA was developed as a 

straightforward analysis tool to provide obtainable online estimates of changes in runoff, 

recharge and non point source pollution due to past, current or proposed land change.  The model 

focuses on long term average impact instead of extreme impacts.  In that way L-THIA cannot be 

used to evaluate the impacts of any specific year; however the program is designed for the 

forecasting of long term impacts of an average annual year 

(https://engineering.purdue.edu/~lthia/).  In this same way L-THIA was used to estimate average 

annual sediment yield.  The numbers represented in this report do not predict highs or lows, but 

an average annual yield.   

 

L-THIA utilizes an online GIS Mapserver interface utilizing a Google Maps basemap template.  

The basemap is overlain on several layers used to acquire specific model variables.  Layers 

include land use, elevation, and soils.  The elevation information is indirectly applied to the 

model via a surface grid which allows for the online delineation of watersheds by developing a 

“flowshed” to which all water draining to that point is defined by a polygon.  The polygon 

represents the watershed boundary for that given area of interest.  Using the area of interest 

developed through watershed delineation tool, one of several available tools can be utilized 
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within the L-THIA model.  Thirty years of rainfall is then applied to the flowshed to calculate 

average annual values.   

 

SEDIMENT LOADING 

The majority of land tributary to Slocum Lake remains in agricultural production.  Much of this 

area immediately flanks Bangs Lake Drain along the State Highway 176 corridor.  Slocum Lake 

has traditionally been noted as a turbid lake.  Secchi disk readings rarely exceed 2’ in depth 

leading to the conclusion that the cloudiness of the lake has hampered the ability for aquatic 

plants to establish themselves (Adam et al, 2005).  Aerial photography taken during the late 

1990s appears to show the visibility of sediment plumes entering the lake from Bangs Lake 

Drain (IDNR, 1998).  There are also several horse farms within less than ½ mile of the lake edge, 

on the north side adjacent to Mylith Park, and to the east along Roberts Road.   

 

Slocum Lake has been categorized as hyper eutrophic by the Lake County Lakes Management 

Unit (Adam et al, 2005).  The sediment is also nutrient rich and responsive species such as 

Duckweed (Lemna spp.) can be found around several areas of the lake edge.  Other sources of 

sediment include the Bangs Lake outfall channel itself which is no longer in a native state.  

Historically a prairie environment, forest overstory has shaded out the deep rooted vegetation 

needed to stabilize the banks.  Additionally the urbanization of the upstream watershed has 

greatly increased overall stormwater volume to the channel, increasing the time of drawdown, 

and the extended frequency of the drawdown.   

 

WATERSHED DELINEATION 

The HUC watershed boundary as defined by EPA indicates that Slocum and Bangs Lake share 

the same watershed.  The online watershed delineation tool for L-THIA corroborates the 

delineation.  This was also verified by Atlas HA-207 (Allen, 1966).  To isolate the loading of 

sediment between the two lakes, it was necessary to create a definitive separation of individual 

lake watersheds.  This was done by isolating the tributary area to the Bangs Lake outfall and 

subtracting this total from the final results from the entire HUC watershed (Fig 1.) 

 

Two points of watershed delineation were defined: (1) the outlet of water at the Bangs Lake 

Outfall, and (2) the outlet of Slocum Lake consistent with the HUC boundary layer.  It is worth 

mentioning that the outlet for Slocum Lake was routed due west under Roberts Road prior to 

1989, where it discharged into Cotton Creek Marsh prior to reaching the Fox River.  The outlet 

from Slocum Lake is now located on the south side of the lake where an overflow structure 

discharges downstream to Fiddle Creek prior to discharging to the Fox River.  This is pertinent 

in the watershed delineation process, as L-THIA defines watershed boundaries using elevation 

data sets that predate this change in outlet location.  The watershed was manually adjusted to 

accommodate for this modification.   
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RESULTS 

 

The final determination of total suspended solids (TSS) reaching Slocum Lake was accomplished 

by delineating the watershed boundaries listed above and isolating the primary runoff producing 

drainage basin to Slocum Lake.  Slocum Lake receives base flow from Bangs Lake via Bangs 

Lake Drain which separates the two lakes by 1.75± linear miles.  For the purpose of this study, it 

is assumed that all sediment draining to Bangs Lake is captured and stored within the waterbody, 

with only insignificant amounts of suspended sediments escaping to the overflow.  Total 

sediment to Slocum Lake was isolated using the following formula: 

 

 Total SedimentSL = Total HUC Sediment – Total SedimentBA 

 

SL = SLOCUM LAKE 

 

BA = BANGS LAKE 

 

The L-THIA model ran the hydrologic simulation using average annual rainfall from the NOAA 

database for 30 years of data for this analysis.  Based on the above equation, sediment yield was 

derived from the average annual Total Suspended Solids (TSS) as determined by the model.  

TSS can be used as the primary surrogate for total sediment load based on an evaluation by 

USGS (Glysson, 2002).   

 

Volumetric interpretation of the results was performed for further clarification.  TSS by 

definition is the total particulate weight of material removed from a water sample in lab.  The 

results of the analysis are calculated in pounds (lbs), therefore requiring a component of density 

Figure 1: Illustration of HUC watershed boundary and the manual separation of Slocum Lake from Bangs Lake using Google Maps. 
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to develop a volumetric determination.  Typical transported sediment consists of portions of 

sand, silt, clay, and organic matter.  With organic matter ranging from woody debris to soft 

celled organisms, organic matter was eliminated as a significant source of TSS to simplify the 

equation.  Wet densities for excavated sand and clay were used and an average density was used 

for the entire load.  Since silt is defined as the granular material of a grain size between sand and 

clay the average density was assumed to be suitable for the entire model.   

 

 
 

From the model results 94,162.8 lbs of TSS is transported from the watershed to Slocum Lake on 

an average year.  This converts to 47.1 tons (T) or 29.8 cubic yards (CY) which are commonly 

used measurements for the determination of dredging activities.  With a distance of roughly ¼ 

mile between the inlet to Slocum Lake to the east, and the overflow at the southwest corner of 

the lake, it is likely that the majority of the estimated sediment load never leaves the lake.   

 

What is possibly more revealing about the sediment yield are the contributing land uses.  L-

THIA can be used to provide a total average annual load, but can also be used to target average 

annual contribution by land use.  Figure 2 displays the average annual yield categorized by land 

use. Agricultural land use exceeds that of all other land uses based on lbs/acre.   

 

DISCUSSION 

 

Movement of sediments from the landscape to a lower energy location is a natural process that is 

often exacerbated through manmade intervention such as agriculture and land development 

activities.  Based on the hyper-eutrophic state of Slocum Lake, it should be considered that this 

amount is in excess of a healthy lake environment.   

 

Although no comparison has been made in the analysis to pre-existing or future conditions, the 

result provided serves as a metric to be reduced.  As the contributing watershed has transformed 

from mostly agricultural to a mixture of agricultural, residential, commercial, and industrial, the 

total amount of sediment delivered is lessened; however with the resulting increase in 

impervious cover, the total storm volume has increased, somewhat offsetting the benefit of 

stabilizing the ground cover.  Along with the change in land use is a trending change in the types 

of pollutants present in the sediment load.  Pollutants often associated with fertilizer (N, P) are 

reduced as pollutants more associated with urbanization increase (heavy metals).  The materials 

make for a more toxic sediment mixture not as easily assimilated by plant biomass.   

 

Figure 2: Average annual sediment yield (lbs) by land use as provided 

by the graphing capabilities in L-THIA.   
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Another notable point in using a land aggregation model such as this is that its simplicity allows 

for a determination of non-point pollutant loading and cannot specifically address concentrated 

points sources such as pipes, ponds or small tributary stream components.  Another likely source 

of sediment exists within the stream itself.  As previously mentioned, the streambed which is 

highly urbanized in certain areas is influenced by the introduction of impervious surfaces, and 

upstream stormater management areas.  Originally a prairie and oak-savannah landscape, the 

now forested landscape lacks the vegetation to properly stabilize the stream bank.  With this in 

mind, the L-THIA model is not suited to estimate bedload.   

 

It is for these reasons that the model estimates typically underestimate the total sediment 

delivered to the loading point.  In discussion with Purdue University departmental staff, a model 

such as L-THIA should not be substituted for a more robust model when making final academic 

or policy type decisions (personal communication, July 2010).  It should instead be used to make 

planning decisions or be utilized to provide alternatives analysis to allow for planners or 

stakeholders to envision how land use change effects watershed change. 

 

CONCLUSIONS 

 

The L-THIA model provides a means to determine loading at a point over a given amount of 

time and is represented in this study by the outlet to Slocum Lake.  The model has provided an 

annual load for non-point TSS and alternatively for Total non-point N and P.  It should be 

repeated that the numbers presented represent an average annual deposition from the watershed 

and do not represent one singular or series of events.  In any given year loadings could far 

exceed the modeled results or underestimate them.   

 

Based on the analysis results and the final computations compiled from inputs into Bangs Lake, 

the total sediment load is not out of line for a partially developed, semi agricultural type 

watershed.  The final number of 47.1 tons should be used as a baseline number that will slowly 

decrease as the entire sub-watershed becomes urbanized, in which case TSS will be substituted 

with increased stormwater volume, heavy metals, and thermal pollution.   

 

RECOMMENDATIONS 

 

Much time is devoted by local lake property owners discussing dredging as a quick fix to solving 

problems with sediment laden lakes such as Slocum Lake.  While dredging can provide a quick 

reprieve for troubled lakes and ponds, the process is expensive, timely, and does not solve the 

long term issues impacting the lake.  Trying to protect a water resource by negotiating with 

multiple landowners and private entities makes protecting the downstream water resource 

difficult.   

 

Appropriate means of controlling sediment movement from the upstream watershed cannot be 

understated.  According to the Lake County Stormwater Management Commission, no 

watershed plan or land use control plan exists for the Bangs\Slocum Lakes watershed.  As such 

the two waterbodies and the connecting streams fall under the jurisdiction of the Lake County 

general Watershed Development Ordinance (WDO).  The current ordinance addresses land 

development impacts associated with volumetric stormwater increase associated with flood 
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control, but currently does little for the management of water quality and overall volumetric 

impacts.  The current WDO is currently undergoing revisions to assist in addressing some water 

quality issues, but key contributors in this watershed (agricultural, thermal, and chemical) will 

remain.  WDO amendments in conjunction with a progressive watershed plan or land use plan 

can greatly assist with addressing some additional threats. 

 

Furthermore, final decisions regarding water quality issues must be watershed wide and 

uniformly accepted.  Stakeholders should take a grass roots approach to developing a plan that 

addresses environmental concerns for themselves, businesses, municipalities and other units of 

local government.  Sediment and erosion control issues should be addressed in a manner that 

addressed downstream water resources.  Proper watershed planning keeps sediment out of 

streams, lakes and other waterways.  It is imperative that sediment be addressed at the source 

area rather than after deposition.   
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APPENDIX A – BANGS LAKE RUNOFF AND POLLUTANT 
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Table 1: Runoff Volume Depth to Bangs Lake  Table 2: Avg. rainfall depth in Bangs Lake Watershed by land use 

Table 3: Non-Point solids loading to Bangs Lake Table 4: Non-point nitrogen loading to Bangs Lake 
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Table 5: Non-point phosphorous loading to Bangs Lake Table 6: Non-point heavy metal loading to Bangs Lake 

Table 7: Non-point hydrocarbon loading to Bangs Lake 
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APPENDIX B – SLOCUM LAKE RUNOFF AND POLLUTANT 
LOADING TABLES 
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Table 8: Runoff Volume Depth to Slocum Lake Table 9: Avg. rainfall depth in Slocum Lake Watershed by land use 

Table 10: Non-point solids loading to Slocum Lake Table 11: Non-point nitrogen loading to Slocum Lake 
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Table 14: Non-point hydrocarbon loading to Slocum Lake 

Table 12: Non-point phosporus loading to Slocum Lake Table 13: Non-point heavy metal loading to Slocum Lake 


