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EXECUTIVE SUMMARY 
 
 

 The purpose of this report was to evaluate baseline loadings of nutrients and sediment to 
the Mississippi River from the state of Illinois and to identify the sources of those loads.  During 
the course of preparing this information, it was deemed appropriate to include similar 
information on the portion of Illinois which drains into the Ohio River basin.  The Illinois EPA’s 
Ambient Water Quality Monitoring Network was selected as the data set to conduct this analysis 
because it provided a statewide network with consistent sampling and analysis methods over an 
extended period of time.  The network consists of 209 stations on streams ranging in size from 
agricultural drainage ditches to the Mississippi River.  The time period for data selected was 
from October 1980 through September 1996.  Parameter selection included nitrogen measured as 
total ammonia-N, total nitrate+nitrite-N and total Kjeldahl nitrogen, total and dissolved 
phosphorus, total suspended solids and stream flow.  To determine loads and yields, total 
ammonia-N and total nitrate+nitrite-N were added together as inorganic nitrogen.  Nitrates and 
total Kjeldahl nitrogen were added together to determine total nitrogen.  For this report, baseline 
loads were determined from the mean load calculated from the samples collected over the period 
of record.  Baseline yields were determined by dividing the baseline load by the drainage area. 
 

The analysis began with a review of parameter concentrations to evaluate spatial and 
temporal variability within the state.  Mean concentrations of ammonia, along with total and 
dissolved phosphorus, were typically highest in streams influenced by point source discharges 
but otherwise showed limited spatial variability.  Nitrate concentrations were highest in central 
and eastern Illinois but were significantly lower in the streams of southern Illinois.  Total 
suspended solids concentrations were highest in tributaries to the Illinois River in the western 
and lower portion of the watershed along with some of the smaller direct tributaries to the 
Mississippi River such as Bear Creek and Bay Creek.  Significant variability in concentrations 
over time, both seasonally and annually, were present in all six of the chemical parameters.  
 

The sources of baseline loadings of nutrients and sediments to the Mississippi River from 
Illinois followed flow volumes.  The Illinois River basin accounted for 72 percent of the baseline 
inorganic nitrogen loading, 56 percent of the baseline phosphorus loading and 57 percent of the 
baseline sediment loading to the Mississippi River from Illinois.  At the beginning of the Illinois 
River, the Kankakee River was the primary source of baseline inorganic nitrogen and suspended 
solids loads, while the Des Plaines River was the primary source of baseline phosphorus loads. 
Further downstream, the Sangamon River had the highest baseline loads of inorganic nitrogen 
and phosphorus.  The Spoon River and Mackinaw River had the highest baseline loads of 
suspended solids to the Illinois River.  When viewed by yields (amount per area) within the 
Illinois River basin, the Vermilion River had the highest baseline yields of inorganic nitrogen 
(43.7 Kg⋅Ha-1 ⋅Yr-1), the Chicago Sanitary and Ship Canal the highest baseline yields of 
phosphorus (8.9 Kg⋅Ha-1 ⋅Yr-1) and the Mackinaw River, the highest baseline yield of suspended 
solids (3,510 Kg⋅Ha-1 ⋅Yr-1). 
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The Rock River basin was the second largest contributor of baseline loadings to the 
Mississippi River from Illinois and accounted for 19 percent of the baseline inorganic nitrogen 
loading, 21 percent of the baseline total phosphorus loading and 16 percent of the suspended 
solids loading.  The Kaskaskia River was the third largest contributor of baseline inorganic 
nitrogen loads, 3.2 percent and total phosphorus, 10.8 percent, however, the smaller direct 
tributaries when combined, accounted for a larger percentage of the baseline loads than the 
Kaskaskia River.  
 

Sources of baseline loadings of nutrients and sediments to the Ohio River watershed from 
Illinois did not follow flow volumes.  Four basins, the Vermilion River, Little Vermilion River, 
Brouilletts Creek and Embarras River, accounted for 84 percent of the baseline inorganic 
nitrogen load from Illinois to the Ohio River basin via the Wabash River.  This was due 
primarily to the high concentrations of nitrates in these streams.  The Little Wabash River basin, 
which had the highest mean discharge of any of the Ohio River tributaries, accounted for only 
12.7 percent of the inorganic nitrogen load.   Unlike the other basins in the Ohio River drainage, 
nitrogen loads from the Little Wabash River were due primarily to organic nitrogen.  Total 
phosphorus and total suspended solids loads from Illinois to the Ohio River basin were more 
evenly distributed with the Little Wabash River basin accounting for 38 percent of the 
phosphorus load and 26 percent of the sediment load,  the Embarras River basin, contributing 29 
percent of the phosphorus load and 25 percent of the sediment load and the Vermilion River 
basin 20 percent of the phosphorus load and 38 percent of the sediment load from Illinois. 
 

In addition to the statewide baseline loads, an effort was made to better delineate the 
export of nutrient loads from Illinois on an annual basis.  These loads were calculated using a 
regression equation from 21 stations located at the farthest downstream monitoring station within 
their watersheds, to estimate the export of nutrients from Illinois during the 1996 water year.  A 
regression model with seven estimated parameters was designed for each station based on the 
relationship between concentration and flow.  The USGS daily flow data was then used to 
estimate daily loads.  Regression models were also developed for four border stations: two on the 
Mississippi River at Keokuk, Iowa and Thebes, Illinois; the Wabash River at Hutsonville, 
Illinois and the Ohio River at Olmstead, Illinois, for purpose of comparison.   
 

Results of where the nutrient loads were coming from, based on the regression model, 
were similar to those presented in the statewide baseline section.  The majority of total nitrogen 
loads leaving the state of Illinois into the Mississippi River basin were coming from the Illinois 
River basin (69.4 percent) followed by the Rock River basin (19 percent), the Kaskaskia River 
basin (4.6 percent) and the smaller direct tributaries (7 percent).  Distributions of phosphorus 
loads were the Illinois River basin (56 percent), Rock River basin (19 percent), Kaskaskia River 
basin (13 percent) and the direct tributaries (12 percent).   Loads of total and inorganic nitrogen 
leaving  the state of Illinois into the Mississippi River basin during the 1996 water year were 
equivalent to 23 and 26 percent of the total load on the Mississippi River at Thebes, Illinois, 
respectively.  Loads of phosphorus leaving Illinois during the 1996 water year were equivalent to 
25 percent of the total phosphorus load on the Mississippi River at Thebes, Illinois.  The export  
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of inorganic nitrogen, total nitrogen and phosphorus from Illinois to the Mississippi River basin, 
were lower during the1996 water year, than the 16 year mean.  However, loads of those 
constituents on the Mississippi River at both Thebes, Illinois, and Keokuk, Iowa, were higher 
during the 1996 water year than the long term mean.  These percentage assume that there is no 
loss of nitrogen or phosphorus due to transformation, respiration or settling out into sediments.  
 

If nutrient loads are going to continue to receive more attention, an effort will be needed 
to either maintain the current level of stream gaging activities or to add additional stream gage 
sites.  Development of  regression equations to predict flows at ungaged sites will also be 
necessary.  In addition, two monitoring efforts would go a long way toward better delineating 
sources of loads within the state of Illinois.  The first would be to increase the number of Illinois 
EPA AWQMN stations where total Kjeldahl nitrogen is analyzed.  For example, only three of 
the major tributaries to the Illinois River, the Fox River, the Sangamon River and the LaMoine 
River, had TKN data allowing for the calculation of total nitrogen.  Second, in order to better 
delineate the effects of point source loadings, the Illinois EPA should collect total nitrate + 
nitrite nitrogen, TKN and total phosphorus in addition to total ammonia-N as part of routine 
effluent monitoring. 
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1.  INTRODUCTION 
 

In 1998 the Illinois Environmental Protection Agency (Illinois EPA) received a grant 
from the United States Environmental Protection Agency (USEPA) (#82 591010) to establish 
baseline loadings of nutrients and sediments to the Mississippi River from the state of Illinois.  
This study was prompted by concerns over the ‘Gulf Hypoxia’ issue.  The Gulf Hypoxia issue 
deals with a zone in the Gulf of Mexico where benthic oxygen levels are depleted.  High nutrient 
loads from the Mississippi River have been suspected as a cause of this phenomenon.  This 
report focuses on the parameters necessary for determining nutrient and sediment loadings from 
Illinois:  total ammonia-N (NH4 + NH3); total nitrate+nitrite-N; total Kjeldahl nitrogen; total and 
dissolved  phosphorus; total suspended solids, and stream flow.  The data source for the analysis 
was the Illinois EPA’s stream Ambient Water Quality Monitoring Network (AWQMN).   For 
this report, baseline loadings refers to mean loadings calculated over a 16 year period of record 
(October 1980 through September 1996) from long term monitoring stations operated by the 
Illinois EPA .  Baseline yields refers to mean loadings for the 16 year period of record, divided 
by the drainage area at the station.  For purposes of loadings, nitrogen in this report is referred to 
as either inorganic nitrogen or total nitrogen.  Inorganic nitrogen loads were based on adding the 
baseline load of total ammonia-N with total nitrate + nitrite-N.  Total nitrogen loads were based 
on adding loads of total nitrate + nitrite-N with total Kjeldahl nitrogen. 
 
 
Overview of Watersheds in Illinois  
 

Illinois has approximately 55,754 square miles of surface area (Ryan, 1991).  The 
majority of the state, 44,790 miles2 (80.3 percent), drains to the Mississippi River (Figure 1-1).  
The Mississippi River comprises the entire western border of Illinois, and consists of 580.5 
navigable miles.  River miles on the Mississippi River are measured along the main channel and 
begin with mile 0.0 at the confluence with the Ohio River at the southern tip of Illinois. The 
Illinois portion of the Mississippi River contains a series of 15 locks and dams numbered 12 
through 27 (there is no number 23) to allow commercial navigation on the river.  Dam 27 is 
located on the Mississippi River below the confluence with the Missouri River at the beginning 
of the Chain of Rocks Canal.  The lock works (27) are located at the downstream end of the 
canal.  The United States Army Corps of Engineers maintains the locks and dams along with a 
nine foot navigation channel on the Mississippi River.  Three major tributaries flow from the 
state of Illinois into the Mississippi River including, from north to south, the Rock River, the 
Illinois River and the Kaskaskia River.  There are also numerous smaller tributaries.  Most of the 
general watershed information presented here, such as historical flows, stream lengths and 
drainage areas, was based on data found in publications by the United States Geological Survey 
(Healy, 1979 and Wicker et al., 1997).     
 

The Rock River is located in northwestern Illinois and stretches 162.8  miles from its 
mouth near the city of Rock Island, at Mississippi River mile 479.1, to the Illinois-Wisconsin 
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border.  The Rock River drains a total of 10,915 mi2 in Illinois and Wisconsin.  The Illinois 
portion of the Rock River drainage consists of 7,452 mi2 :  68.27 percent of the total Rock River 
basin, or 13.4 percent of the total surface area of Illinois.  There are 19 AWQMN stations in this 
watershed including five stations on the Rock River.  Major tributaries to the Rock River include 
the Green River, Pecatonica River and Kishwaukee River. 
 

The Illinois River stretches 273 miles from its mouth at Mississippi River mile 217.5 
near Grafton, Illinois, to the confluence of the Des Plaines River and Kankakee River which 
form the Illinois River.  The Illinois River drains a total of 28,906 mi2 in Illinois, Indiana and 
Wisconsin.  The Illinois portion of the drainage consists of  26,879 mi2 or 93 percent of the total 
watershed.  The remaining 1,920 mi2 are located primarily in Indiana with 113 mi2 located in 
Wisconsin.  The Illinois River forms the largest drainage within the state of Illinois, covering 
48.2percent of the surface area.   A series of seven  locks and dams have been constructed to 
control water levels on the Illinois River and Des Plaines River to allow for commercial 
navigation.  Major tributaries to the Illinois River (from upstream to downstream) include the 
Fox River, Vermilion River, Mackinaw River, Sangamon River, Spoon River and LaMoine 
River.  There are 94 AWQMN stations in the Illinois River watershed including eight on the 
Illinois River.   
 

The Kaskaskia River stretches 279.9 miles from its mouth at Mississippi River mile 
117.6 to the agricultural drainage ditches west of Champaign, Illinois where it begins.  The 
Kaskaskia River drains a total of 5,801 mi2 covering 10.4 percent of the states surface area.  Two 
large flood control reservoirs, Lake Carlyle and Lake Shelbyville, are located on the Kaskaskia 
River.  The dams are located at river miles 94.2 and 197.9 upstream from the mouth, and have 
surface areas of 24,580 and 11,000 acres respectively.  There are 26 AWQMN  stations in this 
watershed including nine on the Kaskaskia River.  Major tributaries to the Kaskaskia River 
include Silver Creek and Shoal Creek.   
 

The smaller direct tributaries to the Mississippi River encompass 4,658 mi2 in Illinois, 
nearly equaling in size the Kaskaskia River watershed.  The Big Muddy River basin in 
southwestern Illinois, is the largest of these tributaries and drains 2,387 mi2.  The next largest 
direct tributary in terms of area is Henderson Creek which drains 604 mi2 , followed by Edwards 
River (451 mi2) and Bear Creek (392 mi2).  Drainage areas for the remaining direct tributaries is 
less than 300 mi2. 
 

The state of Illinois comprises a relatively small portion of the total drainage area of the 
Mississippi River.  The United State Geological Survey (USGS) gaging station on the 
Mississippi River at Keokuk, Iowa, drains 119,000  mi2 and has a mean discharge of 65,840 
cubic feet per second (cfs).  There are approximately 11,041 mi2 of Illinois which drain into the 
Mississippi River upstream from the confluence with the Illinois River indicating that the Illinois 
portion of the drainage at Keokuk is approximately 9 percent.  At the USGS station on the 
Mississippi River near Thebes, Illinois, 43.7 miles upstream from the confluence with the Ohio 
River, the Mississippi River drains 713,200  mi2 and has a mean discharge of 205,100 cfs.  The 
Illinois portion of the Mississippi River watershed at Thebes is approximately 6.3 percent of the 
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 total area.  By contrast, the Missouri River flows into the Mississippi River at river mile 195 just 
above St. Louis, Missouri, and drains 524,200 mi2 or 73.5 percent of the of the watershed at 
Thebes.  In regard to daily mean  flows, the Illinois River has the highest mean daily discharge at 
21,950 cfs, followed by the Rock River 9,659 cfs and Kaskaskia River 3,735 cfs.   

 
The Ohio River basin is the other major drainage from the state of Illinois.  The Ohio 

River, along with its tributary the Wabash River, forms the south and southeastern borders of the 
state of  Illinois.  Total drainage to the Ohio River basin from Illinois consists of 10,977 mi2 or 
19.7 percent of the state’s total surface area.  The Wabash River and its major tributaries, the 
Vermilion River, Embarras River, and Little Wabash River, drain the majority of this area:  
8,599 mi2 (78.3 percent).  Direct tributaries to the Ohio River drain the remaining 2,378 mi2 
(21.7 percent).  The largest tributary that drains directly to the Ohio River from Illinois is the 
Saline River, which has a drainage area of 1,177 mi2.  There are 37 AWQMN stations in the 
Ohio River watershed.  In comparison to the Ohio River as a whole, the Ohio River at 
Metropolis, Illinois, located 37 miles upstream from the confluence with the Mississippi River, 
has a drainage area of 203,000  mi2 and a mean discharge of 277,700 cfs.  The Illinois portion of 
the Ohio River basin,  in terms of surface area, is approximately 5.4 percent of the total.   
 

A comparatively small amount of the state of Illinois, 670 miles2, drains directly into 
Lake Michigan.  However, water from Lake Michigan is pumped/diverted to the Des Plaines 
River at Lockport  via the Chicago Sanitary and Ship Canal, and ultimately to the Illinois River, 
at the rate of 3200 cubic feet per second (cfs) (Changnon and Changnon, 1996). 
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2.  DATA SOURCES 
 
Historically, stream water quality data in Illinois has been collected by the Illinois State 

Water Survey (ISWS), the Illinois Department of Public Health, the Illinois EPA and the United 
States Geological Survey (USGS).  This has resulted in a rich data set covering streams ranging 
in size from small agricultural drainage ditches to the Mississippi River.  Since October 1977, 
the Illinois EPA has operated the most widespread, active long term monitoring network in 
Illinois which is known as the ambient water quality monitoring network (AWQMN).  The 
current AWMQN network was preceded by a 538 station network operated by the Illinois EPA 
between water years 1972 and 1977 (note water years run from October 1 through September 
30).  Evaluation of the older data was presented in a series of reports prepared by the Illinois 
Water Information System Group, headed by Ronald Flemal and Donovan Wilkin (Peckham, 
1980).  Of the 538 original stations, 108 were incorporated into the current network.  The change 
in stations in October 1977 reflected in part, the adoption of USGS sampling methodologies.  
Older stream water quality data, (i.e., from 1945 through 1971), has also been collected by the 
Illinois State Water Survey and the Illinois Department of Public Health at many of these 
stations (Winget, 1976).  The Illinois EPA ambient water quality network was chosen as the 
basis for this study because it provided a statewide network, included the parameters necessary 
for the analysis, along with a consistent sampling method and analysis over an extended  period 
of time.  
 

The goals of Illinois EPA surface water monitoring programs are to identify causes of 
pollution (toxics, nutrients, sedimentation) and sources (point or nonpoint) of surface water 
impairments, determine the overall effectiveness of pollution control programs and identify long 
term resource quality trends.  The AWQMN is utilized by the Illinois EPA to provide baseline 
water quality information, to characterize and define trends in the physical, chemical and 
biological conditions of the state’s waters, identify new or existing water quality problems and to 
act as a triggering mechanism for special studies or other appropriate actions.  Additional uses of 
the data collected by the Illinois EPA through the AWQMN program includes the establishment 
of  water quality based effluent limits for NPDES permits.  The AWQMN is integrated with 
other Illinois EPA stream monitoring programs, both chemical and biological,  which are more 
localized  geographically (specific watersheds or point source receiving stream) and cover a 
shorter span of time (e.g. one year) to evaluate compliance with water quality standards and to 
determine designated use supports as required in Section 305(b) of the Clean Water Act. 
 
 
Description of Illinois EPA Ambient Monitoring 
 

The present AWQMN was initiated in October 1977 and has consisted of 209 stations 
through September 1996 (Figure 2-1).  It was operated in cooperation with the USGS through 
September 1992.  Data collected by the Illinois EPA from 1978 through the 1992 water years 
were published by the USGS as part of the series, “Water Resources Data: Illinois Volumes 1 
and 2."  Results of concurrent and split samples collected by the two agencies during this time 
period have also been published (Melching and Coupe, 1995).  More recent data, since October 
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1992, have not been published by the USGS but are available upon request from the Illinois EPA 
or through STORET.  Although no longer a cooperator with the USGS,  the Illinois EPA has 
continued to transfer ambient water quality data to the USGS for inclusion in their databases.   
 

As of September 1996, the AWQMN consisted of 202 stations throughout Illinois 
sampled nine times a year on a six week rotation and one station on the Mississippi River near  
Fulton, which was sampled quarterly, for a total of 203.  Samples were collected randomly in 
regard to flow events and spills and therefore provide a good unbiased estimator of baseline 
loadings and concentrations.  Active main stem sites in the AWQMN include nine stations on the 
Sangamon and Kaskaskia Rivers, eight stations on the Illinois River, seven stations on the Des 
Plaines River, six stations on the Fox River, five stations each on the Little Wabash and Rock 
Rivers, and four stations each on the Embarras River, Spoon River, and Big Muddy River.  
There are two stations each on the Mississippi River, Kankakee River, La Moine River, 
Vermilion River (Illinois), Mackinaw River, Green River and Macoupin Creek.  The Illinois 
EPA AWQMN program included six different streams named Sugar Creek and two different 
Indian Creeks, Vermilion Rivers, Salt Creeks and Little Vermilion Rivers.  There were six 
inactive stations at the beginning of this project (Table 2-1).  However, more recent water quality 
data has been collected from the Mississippi River at Thebes (I   84) by the USGS and from the 
Wabash River at New Harmony (B   07) by ORSANCO. 
 
 
Table 2-1.  List of Inactive Illinois EPA AWMQN stations. 
 

IEPA      21ILAMB 
Station  Stream    Period of 
Code  Name    Record 

 
A   06  Ohio River   1972-91 
B    07  Wabash River   1974-87 (sampled by ORSANCO) 
GI 01  Sanitary and Ship Canal  1987-92  
I   84  Mississippi River   1983-95 (sampled by Missouri USGS) 
J   05  Mississippi River   1989-95 (replaced J   83) 
J   83  Mississippi River   1975-89 

 
 

AWQMN station descriptions are located in Appendix Table A-1, and include the Illinois 
EPA stream code, corresponding USGS stream code, the stream name, county, drainage area, 
latitude and longitude and limited parameter information. The Illinois EPA utilized an alpha-
numeric stream coding system consisting of four alphabetic characters, which indicate the stream 
being sampled, and two numeric characters which represent the station number on the stream.  
The state is divided into 14 major basins using this system (Table 2-2, Figure 1-1).  The few 
streams which drain directly into Lake Michigan utilize the letter “Q” as a basin identifier.  
Letter designations are added alphabetically to major tributaries as one moves upstream from the 
mouth.  For minor, direct tributaries, the second letter is always “Z.”  Therefore, the letter 
farthest to the right designates the stream name within a watershed.  Station numbers reflect  
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primarily the stations establishment over time (the oldest stations are “01") and are not 
necessarily related to upstream-downstream position within the watershed drainage.  For 
example station code DJBZ01 indicates: 
 

D - Illinois River 
J  - Spoon River 

B - Big Creek 
Z - Slug Run 

01 - station number “1" on Slug Run 
 
 
Table 2-2 .  List of Illinois EPA major basin designation codes. 
 

A Ohio River   I Mississippi River (South) 
B,C Wabash River   J Mississippi River (South Central) 
D Illinois River   K,L Mississippi River (North Central) 
DT Fox River   M Mississippi River (North)  
E Sangamon River   N Big Muddy River 
F Kankakee River   O Kaskaskia River 
G,H Des Plaines River  P Rock River 

 
Sample collection and analysis 
 

AWQMN water quality samples were collected utilizing the equal width increment, equal 
transit rate method developed by the USGS (Guy and Norman, 1970).  This method requires 
equal spacing of intervals across the stream cross section which varies with stream width, and an 
equal transit rate or constant speed of lowering and raising the sampler.  The sampler utilized 
was dependent on water velocity and stream depth (Illinois EPA, 1987).  Samples were 
composited in a churn splitter before being transferred to the appropriate collection bottles.  
Samples for dissolved parameters were obtained utilizing a 0.45 µm pore size filter.  A summary 
of laboratory methods for the parameters used in this study is provided in Table 2-3.  A universal 
parameter group (ASN01) is collected from all stations in the network and includes the following 
(STORET code) parameters: (20) air temperature, (10) water temperature, (299) field dissolved 
oxygen, (400) field pH, (94) field conductivity, (535) volatile and (530) total suspended solids, 
(610) total ammonia-N, (612) calculated unionized ammonia, (630) total nitrate +nitrite-N, (76) 
turbidity, (665) total and (666) dissolved phosphorus, (31616) fecal coliform, (900) hardness 
(calc.), along with total and dissolved metals (Table 2-4).  Additional parameters, collected at 
selected stations, include (680) total organic carbon, (625) total Kjeldahl N, (940) total chloride, 
(945) total sulfate, (1002) total arsenic, (32730) phenol, (951) total fluoride, (720) total cyanide, 
(410) total alkalinity, (70508) total acidity and (71900) total mercury (Appendix Table A-2).  
Chemical oxygen demand, COD (335) and oil&grease( 556), were dropped from the network in 
1990.  Total and dissolved phosphorus were added to all stations in 1984, although some stations 
may contain older data.   Subnetworks for the monitoring of pesticides and  industrial solvents 
were established in 1985 and 1988 respectively. 
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Table 2-3.  Summary of Illinois EPA laboratory methods for analysis of selected water        
                      quality parameters. 
 
 
 
 
Parameter 

 
 
Preservative 

 
 
Analysis Method 

 
Unit of  

Measure 

 
 

Reporting Limits 
 
Total Nitrate+ 
Nitrite-Nitrogen 

 
10 ml 20% 

H2SO4/l at 4°C 

 
Automated Cadmium reduction 
method with Flow Injection 
Analysis 

 
mg/L 

 
low at 0.02 mg/L 

high at 2 mg/L 

 
Total Ammonia- 
Nitrogen 

 
10 ml 20% 
H2SO4/l at  

4 °C 

 
Automated Phenate method on 
Continuous Flow Analyzer  

 
mg/L 

 
low at 0.01 mg/L 

high at 0.05 mg/L 

 
Total Kjeldahl 
Nitrogen 

 
10 ml 20% 
H2SO4/l at  

4 °C 

 
Block digestion, Automated 
Phenate method for ammonia 

 
mg/L 

 
0.1 mg/L 

 
Total Phosphorus 

 
10 ml 20% 

H2SO4/l at 4°C 

 
Digestion to orthophosphate, 
followed by ascorbic acid 
reduction method using 
Continuous Flow Analyzer 

 
mg/L 

 
low at 0.001 mg/L 
mid at 0.01 mg/L 
high at 0.1 mg/L

 
Total Suspended 
Solids 

 
cool at  

4 °C 

 
Filtration on glass fiber filter, 
determination of increase in 
weight upon drying at 103-05 °C 

 
mg/L 

 
1 mg/L

 
Note: analysis methods have been consistent over the study period, October 1980 through September 1996. 
 
 
 
Table 2-4. List of metals and their STORET codes, analyzed at all Illinois EPA AWQMN    
                    stations. 
 
 

Total  Metal           Dissolved   Total  Metal                Dissolved 
 

1105 Aluminum 1106  1051 Lead  1049 
1007 Barium  1005  927 Magnesium 925 
1022 Boron  1020  1055 Manganese 1056 
1012 Beryllium 1010  1067 Nickel  1065 
1027 Cadmium 1025  937 Potassium 935 
916 Calcium  915  1077 Silver  1075 
1034 Chromium 1030  929 Sodium  930 
1042 Copper  1040  1082 Strontium 1080 
1037 Cobalt  1035  1087 Vanadium 1085 
1045 Iron  1046  1092 Zinc  1090 
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Data Storage 
 

The Illinois EPA stores chemical  data in a USEPA database known as STO (storage) 
RET (retrieval).  Water quality data collected from AWQMN stations between October 1977 and 
December 1998 was stored in two separate STORET files: 21ILAMB and 21ILL.  The 
21ILAMB file contains data from the parameter groups for all 209 stations beginning in October 
1977 or later depending on when the station was established.  The primary station code for these 
stations is the USGS number.  The unique Illinois EPA code is a secondary code.  Nitrogen data 
in the 21ILAMB file includes total ammonia-N (610) and total nitrate + nitrite-N (630) at all 
stations for the period of record.  Total Kjeldahl nitrogen or TKN (625) was available from 76 
active stations along with all six of the inactive stations.  USGS flow data in cubic feet per 
second (60 or 61) is also stored with the chemical data.  USGS flow data through the 1996 water 
year was available at 98 of the active AWQMN stations.  The combination of TKN, total 
nitrate+nitrite-N and flow, which are the parameters necessary to calculate total nitrogen loads, 
were available from 43 active stations (Figure 2-2).   
 

The 21ILL file in STORET contains a mixture of  stream water quality and biological 
data from the AWQMN, special surveys and intensive surveys totaling 2,164 stations.  Of these, 
153 stations corresponded with current AWQMN stations.  In relation to nutrient data needed for 
this study,  31 of the ambient stations in 21ILL contain only biological data (fish, 
macroinvertebrate, instream habitat); 44 have both biological and nutrient water quality data; and 
78 contained only older ambient nutrient water quality data, collected prior to 1977.  Total 
ammonia-N results from the 1972 to1977 ambient data is stored under a different STORET code 
(81213) than the more current ammonia data (610).  Samples of total Kjeldahl nitrogen and 
stream flow data occur sporadically in the older data set.  Other nutrient parameter codes stored 
with the older (pre-1977) data include total PO4 (650), ortho P (660), dissolved NH4 (71846) and 
dissolved NO3 (71851).  Metals data collected between 1972 and 1977 also utilized different 
STORET codes.  The codes were  referred to as “Illinois” codes and ranged between 81209 
(Boron Illinois) and 81222 (Nickel Illinois).  Metals data stored under these codes  was reported 
in mg/L, rather than  µg/L, which was used after 1977.  The 21ILL file was also used to store 
industrial solvent and pesticide data collected as part of the post-1977 AWQMN.  A portion of 
the  Illinois State Water Survey data set is also available in STORET under file 21ILLSWS. 
 
Data calculations 
 

Although the current network was started in October 1977, several stations were phased 
in over the next several years.  In order to utilize a consistent period of record for this study, an 
October 1980 begin date was selected.  The end date, September 1996, was based on the 
availability of USGS flow data at the beginning of the project.  This resulted in a 16 year period 
of record for the analysis.  Prior to calculations, the chemical data set was reviewed for outliers 
and zero values.  Some of the older water quality data, prior to1982, contained zero values.  
Discussions with Illinois EPA laboratory personnel indicated that these zero values indicated 
less  
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than detection limits.  These values were replaced with the appropriate detection limit value prior 
to calculations.  Values reported at the detection limit, particularly total ammonia-N, were not 
adjusted for the initial summaries.  Stream flow data, which is necessary for load calculations, 
were based on USGS  data which had been stored with the water quality data.  Most of the data 
was transferred to STORET using a computer program which accessed the data from 
WATSTORE after it had been verified by the USGS.  The data contained both daily mean flows, 
particularly for post 1992 data, and instantaneous flows at the time of the sample, primarily in 
the pre-1992 water year data.  On some ungaged tributaries, the USGS also supplied calculated 
flows based on relationships with adjacent watersheds and historical data through the 1992 water 
year.  Due to the large volume of flow data, a thorough check to verify the accuracy of the flow 
numbers was not practical.  However, zero flow values were verified and left in the analysis 
where they indicated no flow conditions.  Flow values used in the regression analysis (Section 5) 
were based on a retrieval of USGS historical flow data via the Internet.  Flow values from these 
stations were verified against the USGS daily mean flows.  
 

Summary statistics of concentrations and loads (in pounds per day) were calculated using 
a STORET “MEAN” program.  Data summaries of individual stations which include the number 
of samples, minimum, maximum, mean, standard deviation, variance, sum and percentiles (10th, 
25th, 50th, 75th, 85th, 90th, 95th) are provided for both concentrations and loads, and are located in 
Appendix B and C respectively.  Baseline yields were calculated by dividing the mean load by 
the drainage area.  Box plots are used throughout the report to show comparisons over time.  The 
box ends represent the 25th and 75th percentiles of the data, the “tails” represent the 10th and 90th 
percentiles of the data.  Means are represented by solid lines.  In order to illustrate spatial 
variability, mean concentrations were extrapolated from watersheds where AWQMN stations 
were located to watersheds that were either upstream or adjacent that were unmonitored. Maps 
were generated using ArcView based on coverages developed by the Illinois EPA. 
 

Testing for significant differences between monthly and annual means on the data set as a 
whole was done using SAS PROC GLM procedure within STORET (SAS, 1985).  The GLM 
procedure uses the method of least squares to fit general linear models.  An ANOVA F-test was 
used to determine if the monthly or annual means  were significantly different from each other.  
Data was grouped by calendar year rather than water year for this analysis and therefore included 
data from January 1980 through December 1996.  The null hypothesis (Ho) was that there were 
no significant differences between the means at the p< 0.05 level.  Although the Anova F-test 
can indicate that a significant difference exist, it does not indicate which means differ from each 
other.  A “MEANS” statement was added to the GLM in order to provide a clearer separation of 
means through multiple comparison methods.  Although there is no general agreement on what 
method works best, both the Tukey studentized range test and Duncan multiple range tests were 
used.  In addition to testing the statewide data set, the PROC GLM method was applied to 
individual stations within selected watersheds to test for significant differences in means of the 
constituents.  These included the main stem Illinois River stations, the Sangamon River basin 
and the Kaskaskia River basin. 
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3.  SPATIAL COMPARISONS OF SELECTED PARAMETER CONCENTRATIONS  
 
 
Total Ammonia Nitrogen 
 

Total ammonia as nitrogen, which includes both NH4-N and NH3-N, (“ammonia”) 
concentrations were examined from 29,681 samples collected between October 1980 and 
September 1996.  Prior to 1990, the reported detection limit of ammonia was either 0.01 or 0.10 
mg/L, depending on which Illinois EPA laboratory conducted the analysis.  On samples 
collected after June1990, the detection limit reported in the data was standardized to 0.01 mg/L.  
The summary statistics generated for total ammonia-N were based on the detection level reported 
in the data.  The statewide mean was 0.32 mg/L (±0.0058) (mean ± standard error of the mean) 
Table 3-1.  Concentrations were less than or equal to 0.10mg/L, the higher reported detection 
level, in 54 percent of the samples.  The maximum value, 34 mg/L, was collected on the 
Sangamon River near Niantic, Illinois (E   05) in September 1982.  This station had nine other 
samples which exceeded the 15 mg/L general use water quality standard maximum for ammonia 
in the early 1980s.  Other stations which exceeded the 15 mg/L maximum included Saline 
Branch near Mayview (BPJC06), Casey Fork near Mt. Vernon (NJ 07), Silver Creek near Troy 
(ND 06), Richland Creek near Hecker (OC 04), and Canteen Creek near Horseshoe Lake (JNA 
01).  Elevated ammonia concentrations at these stations were the result of wastewater treatment 
plant discharges in these instances.  Spatial distributions of ammonia concentrations primarily 
reflected the effects of urban areas and their associated wastewater treatment plants (Figure 3-1). 
 
 
Table 3-1.  Statewide summary statistics for nutrient parameters and total suspended 
solids collected between October 1980 and September 1996, Illinois EPA AWQMN data.  
 

 
 
Statewide: 

 
Total 

Ammonia-N 

 
T. Nitrates+ 

nitrites-N 

 
Total 

Kjeldahl-N 

 
Total 

Phosphorus 

 
Dissolved 

Phosphorus 

 
 

TSS 
 
Mean 

 
0.31574 

 
3.8872 1.3886 0.3791 0.2522 

 
80.628

 
Std Error 

 
0.0058 

 
0.0223 0.0134 0.0041 0.0038 

 
1.3210 

 
Median 

 
0.100 

 
2.70 1.10 0.200 0.090 

 
36.0 

 
95thPercentil

 
1.00 

 
11.5 3.30 1.30 1.07 

 
255 

 
99thPercentil

 
4.60 

 
15.0 7.20 3.00 2.70 

 
850 

 
Number 

 
29,681 

 
29,550 11,751 26,224 25,555 

 
29,641

 
Statewide, mean ammonia concentrations showed statistically significant differences in 

both monthly and annual comparisons (Figure 3-2,  Table 3-2).  Mean ammonia concentrations 
were significantly higher in the months of January and February and reflected a steady decline 
into the month of June when the concentration began increasing.  Efforts within the state of   
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Illinois to reduce ammonia discharges to streams through improved wastewater treatment, were 
reflected in the significant decline in the overall statewide mean concentration over the 16 year 
period of record.  Because the variability in the detection level in the pre-1990 data could have 
affected the declining trend, ammonia concentrations were normalized to a consistent detection 
level.  All values at or less than 0.10 mg/L (the highest reported detection limit) were set equal to 
0.10 mg/L. The adjusted data followed the same declining trend line as the unadjusted data 
(Figure 3-2). 
 

At individual stations, mean concentrations of  ammonia ranged from less than 0.10 mg/L 
at 25 stations to 4.15 mg/L on the Cal-Sag Channel (H   01).  Of the 203 active stations, 107 had 
mean ammonia concentrations between 0.11 and 0.20 mg/L; 28 had mean concentrations 
between 0.21 and 0.30 mg/L; and 15 had mean concentrations between 0.31 and 0.40 mg/L.  
Streams which had highest mean concentrations of  ammonia included the Chicago Sanitary and 
Ship Canal, 2.3 mg/L (GI 02); the Sangamon River near Niantic, 2.8 mg/L (E   05) and Roby, 1.5 
mg/L (E   16);  Casey Fork near Mt. Vernon, 2.3 mg/L (NJ 07); and Canteen Creek southeast of   
 
 
Table 3-2.  Summary of results from PROC GLM procedure in SAS.  The null hypothesis   
                     (Ho) was that there was no significant difference in means between years or      
                         months.   
 
 
 
 

 
Parameter 

 
F - value 

 
Pr > F 

 
By Month 

 
Total Ammonia 19.71

 
0.0001

 
 

 
TKN 4.63 

 
0.0001 

 
 

 
Total Nitrates 164.59 

 
0.0001 

 
 

 
Total Phosphorus 33.62 

 
0.0001 

 
 

 
Dis. Phosphorus 41.48 

 
0.0001 

 
 

 
TSS 53.41 

 
0.0001 

 
By Year 

 
Total Ammonia 34.26

 
0.0001

 
 

 
TKN 13.30 

 
0.0001 

 
 

 
Total Nitrates 32.21 

 
0.0001 

 
 

 
Total Phosphorus 10.85 

 
0.0001 

 
 

 
Dis. Phosphorus 13.72 

 
0.0001 

 
 

 
TSS 17.34 

 
0.0001 

 
 
Horseshoe Lake, 2.2 mg/L (JNA 01).  In general, stations with mean ammonia concentrations 
greater than 0.40 mg/L were downstream from the influences of urban areas or wastewater 
treatment plants.   The exception to this was Sugar Creek near Creal Springs (ATHG01) a  
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tributary to the South Fork Saline River in the Ohio River basin, where the mean ammonia 
concentration was 0.88 mg/L.  This stream, impacted by acid mine runoff from abandoned strip 
mines, is often acidic and generally devoid of aquatic life.  These factors probably affected this 
stream’s ability to assimilate or nitrify ammonia.  
 

In the Rock River basin, mean total ammonia-N concentrations at individual stations 
ranged from 0.07 on the Green River (PB 02) to 0.28 on the Kyte River (PL 03) and Kilbuck 
Creek (PQB 02).   On the five Rock River stations, mean total ammonia-N concentrations ranged 
from 0.15 to 0.21 mg/L. 
 

The farthest downstream station on the Des Plaines River (G   23) exhibited a mean total 
ammonia-N concentration of 1.73 mg/L.   On the Des Plaines River at Lockport (G   11),  
upstream from the confluence with the Chicago Sanitary and Ship Canal, the mean total 
ammonia-N concentration was 0.30 mg/L.  The elevated ammonia concentrations on the Des 
Plaines River, below the confluence with the Chicago Sanitary and Ship Canal, affected levels in 
the Illinois River at Marseilles (D   23) which had a mean value of 0.62 mg/L.  In contrast, the 
mean total ammonia-N concentration in the Kankakee River near Wilmington (F   01), which 
along with the Des Plaines River form the Illinois River, was 0.10 mg/L.  Concentrations of total 
ammonia-N in the Illinois River decreased with distance from Chicago due to the oxidation of 
total ammonia-N to nitrate+nitrite, along with dilution from the Fox River, Vermilion River and 
other tributaries.  The mean total ammonia-N concentration on the Illinois River at Hennepin  
(D   16) was 0.38 mg/L (Figure 3-3). 
 

On the nine Kaskaskia River stations, mean ammonia concentrations ranged from 0.10 to 
0.20 mg/L.  On tributaries to the Kaskaskia River, mean ammonia concentrations were less than 
0.25 mg/L with the exception of Richland Creek 1.57 mg/L (OC 04); Crooked Creek 0.69 mg/L 
(OJ  07 and OJ  08); and Sugar Creek 0.57 mg/L (OH  01).  These stations were downstream of 
Bellville, Salem, Centralia and Trenton respectively. 
 

On the smaller direct tributaries to the Mississippi River, mean ammonia concentrations 
were less than 0.25 mg/L with the exception of Canteen Creek (see above); Harding Ditch 0.35 
mg/L (JMAC02) and Henderson Creek 0.31 mg/L (LD 02).  On the Mississippi River, ammonia 
concentrations were similar near Fulton, 0.14 mg/L (M   04), Keokuk, 0.15 mg/L (K   04) and 
Thebes, 0.14 mg/L (I   84). 
 

In the Ohio River drainage, mean ammonia concentrations were less than 0.20 mg/L on 
27 of the 35 stations sampled.  Following Sugar Creek (ATHG01 see above) mean ammonia 
concentrations were 0.87 mg/L on Saline Branch near Mayview (BPJC06); 0.52 mg/L on Middle 
Fork Saline River near Harrisburg (ATG 03); and  0.46 mg/L on Sugar Creek (BF 01) near 
Palestine, Illinois (Figure 3-4). 
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Total Nitrate+Nitrite Nitrogen 
 

Total nitrate+nitrite-N (“nitrates”) concentrations were examined from 29,550 samples 
collected between October 1980 and September 1996.  The statewide mean was 3.89 (±0.0223) 
mg/L (Table 3-1). Concentrations were less than or equal to 1.0 mg/L in 30.6 percent of the 
samples.  The maximum value in the data set, 88 mg/L, occurred  from one sample on Yellow 
Creek (PWN 01) in the Rock River basin and may be an error.  The next highest value was 34 
mg/L from the Sangamon River near Monticello on August 1, 1991.  Approximately 8.6 percent 
of the samples in the data set were equal to or greater than 10 mg/L.   
 

Several studies have shown that nitrate concentrations in Illinois streams generally show 
significant seasonal variations at individual stations.  The highest concentrations tend to occur in 
the spring and the lowest levels in the late summer, generally August or September (Crown and 
Flemal, 1978, and Short, 1995).  Significant differences between monthly means were also 
evident in the statewide data set (Table 3-2).  The pattern which exists at individual stations also 
held true for the statewide data set (Figure 3-5).  Significant variations in the statewide annual 
mean also occurred (Table 3-2, Figure 3-5).  The lowest annual means occurred during 1987 and 
1988, corresponding with below average rainfall conditions during this time span.  Annual mean 
concentrations peaked in 1990.  Unlike mean ammonia concentrations, mean nitrate 
concentrations did not show significant spatial distributions based on the influence of wastewater 
treatment plant discharges.  The spatial pattern of mean nitrates reflected  a broader geographical 
influence.  Means were generally highest (≥6.0 mg/L) in a band across the northern and central 
portions of the state.  In contrast, most of the streams in the southern third of Illinois, such as the 
Big Muddy River and its tributaries, had low mean nitrate concentrations, generally ≤1.0 mg/L 
(Figure 3-6).   
 

On the Rock River basin, mean nitrate concentrations at individual stations ranged from 
3.5 mg/L on the Kishwaukee River (PQ 10) to 9.9 mg/L on Yellow Creek (PWN 01) (note 
excluding the 88 mg/L sample from the Yellow Creek data set would decrease the mean to 9.3 
mg/L).   In addition to Yellow Creek, high mean nitrate concentrations were present on Elkhorn 
Creek, 9.5 mg/L (PH 16); Kilbuck Creek 9.1 mg/L (PQB 02); South Branch Kishwaukee River 
8.3 mg/L (PQC 06); Kyte River, 7.5 mg/L (PL 03); and Rock Creek, 7.3 mg/L (PE 05).  On the 
five Rock River stations, mean nitrates ranged from 3.6 to 4.3 mg/L and were highest where the 
Rock River enters Illinois from Wisconsin (P   20).   
 

On the Illinois River mean nitrate values ranged from 4.1 mg/L at the downstream station 
near Hardin (D   01) to 4.7 mg/L near Hennepin (D   16).  Although mean nitrates on the Illinois 
River appeared similar, statistically, they were significantly different at the 95 percent level 
(F=2.24, p=0.029).  Mean nitrate concentrations on the farthest downstream stations on the Des 
Plaines River (G   23) and Kankakee River (F   01), which form the Illinois River, were similar 
at 3.5 mg/L and 3.6 mg/L respectively (Figure 3-7).  The increase in mean nitrate concentrations 
in the Illinois River at Marseilles over the lower stations on the Kankakee and Des Plaines 
Rivers was probably due to the oxidation of high total ammonia-N levels in the Des 
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Plaines to nitrate+nitrite-N.  Although the smaller direct tributaries which flow into the Illinois 
River in this stretch have high nitrate concentrations, their influence, due to flow volume, is 
considered minimal.  The Mazon River (DV 04), where mean nitrate concentrations were 8.8 
mg/L, makes up only 3 percent of the flow volume of the Illinois River at Marseilles.  Mean 
nitrate concentration on the Aux Sable River (DW 01), another small tributary, was 9.2 mg/L.   
 

On tributaries to the Illinois River, the highest mean nitrate concentrations occurred in 
the tributaries located between the Des Plaines/Kankakee confluence and the bend at Hennipin 
(D   16).  These included the Mazon and Aux Sable Rivers previously mentioned along with 
Bureau Creek, 8.9 mg/L (DQ 01) and its tributary West Bureau Creek, 9.9 mg/L (DQD  01); and 
the Vermilion River, 8.9 mg/L at DS 07 and 8.6 mg/L at DS 06.  Mean nitrate concentrations on 
the Fox River were significantly lower than other tributaries in this reach.  Concentrations 
ranged from 2.0 mg/L where the Fox River enters Illinois from Wisconsin (DT 35) to 3.1 mg/L 
near Dayton (DT 46) before it enters the Illinois River.  Mean nitrate concentrations on 
tributaries to the Fox River ranged from1.1 mg/L on Poplar Creek near Elgin (DTG 02) to 4.5 
mg/L on Somonauk Creek (DTB 01)  
 

Other Illinois River tributaries which had high mean nitrate concentrations included the  
upper Mackinaw River, 9.6 mg/L (DK 13);  and Indian Creek, 8.2 mg/L (DJL 01) a tributary to 
the Spoon River (DJ).  Mean total nitrates exceeded 6.0 mg/L on stations located in the upper 
Sangamon River (E   28 and E   29) and tributaries Sugar Creek (EID 04) and Kickapoo Creek 
(EIE 04); the Spoon River (DJ 06 and DJ  02); Mauvaisse Terre Creek (DD 04); the Iroquois 
River (FL), a tributary to the Kankakee; the DuPage River (GB), West Branch and East Branch 
Du Page River, Salt Creek (GL) which are all tributaries to the Des Plaines River.  There were 
two Illinois River tributaries which had mean nitrate concentrations that were less than 1.0 mg/L: 
 McKee Creek (DE 01) a direct tributary to the Illinois River,  0.88 mg/L; and Slug Run 
(DJBZ01), a tributary to the Spoon River, 0.26 mg/L (Figure 3-7).  On Slug Run, low nitrate 
concentrations are probably related to the fact that the watershed is an old strip mine area.  
McKee Creek, on the other hand, is a primarily agricultural watershed in west central Illinois. 
 

Mean nitrate concentrations on the Kaskaskia River changed significantly from upstream 
to downstream (F=167.61, p<0.0001) Figure 3-8.  Upstream from Lake Shelbyville, which is 
formed by a dam on the Kaskaskia River, mean nitrate concentrations on the Kaskaskia River 
were 7.2 mg/L near Allenville; 7.4 mg/L near Cooks Mill; and 7.8 mg/L near Hayes.  The 
tributaries to Lake Shelbyville also exhibited high mean concentrations of nitrates:  West Okaw 
River, 9.3 mg/L (OT 01); Jonathon Creek, 7.7 mg/L (OU 01); and Asa Creek 8.7 mg/L 
(OZZT01).  Mean nitrate concentrations on the Kaskaskia River immediately below Lake 
Shelbyville (O   11) were 4.1 mg/L.  Further downstream on the Kaskaskia River below Lake 
Carlyle (stations O   30, O   20, and O   07) mean nitrate concentrations were approximately 1.0 
mg/L (Figure 3-8).  Mean nitrate concentrations at the remaining tributary stations in the 
Kaskaskia River basin were less than 1.8 mg/L with the exception of Richland Creek, 4.6 mg/L 
(OC 04).  Kelly et al. (1989) noted that one factor in the change of nitrate concentrations on the 
Kaskaskia River may have been due to a change from two physiographic regions: the 
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 Bloomington Ridged Plain in the upper portions of the watershed above Lake Shelbyville to the 
Springfield Plain below (see Leighton et al. 1948 for a description of physiographic regions). 
 

Mean nitrate concentrations on direct tributaries to the Mississippi River ranged from 
0.54 mg/L on the Big Muddy (N   12) to 8.1 mg/L on  Henderson Creek (LD 01).  Mean nitrate 
concentrations were notably higher on the northern tributaries (i.e., means >3.5 mg/L) than the 
southern tributaries (means <1.8 mg/L).  The break occurred between Henderson Creek and Bear 
Creek (Figure 3-9).  On the Mississippi River, nitrate concentrations were higher at Keokuk, 2.5 
mg/L (K   04) and Thebes, 1.3 mg/L (I   84) than the farthest upstream station at Fulton, 1.2 
mg/L (M   04). 
 

High mean nitrate concentrations were present on two tributaries in the Wabash River 
basin:  Saline Branch, 9.7 mg/L (BPJC06); and the upper Embarras River station near Camargo, 
8.0 mg/L (BE 14).  Similar to the Kaskaskia River, the Embarras River showed significant 
variation from upstream to downstream, with decreasing mean nitrate concentrations moving  
downstream.  The Embarras River, like the Kaskaskia River, also flows from the Bloomington 
Ridged Plain to the Springfield Plain.  The North Fork Embarras River had a mean nitrate 
concentration of 1.1 mg/L.  Mean nitrate concentrations were significantly lower in the Cache 
River, Lusk Creek, Saline River, Little Wabash River and Bonpas Creek drainages ( ≤1.5 mg/L) 
than the Embarras River near Billet, BE 01 (≥3.3 mg/L),  or Vermilion River (≥6.2 mg/L).  
Concentrations were also lower on Sugar Creek, 3.1 mg/L (BM 02) than other streams in the 
area probably due to the effects of the twin lakes at Paris (Figure 3-9). 
 
 
Total Nitrogen 
 

Total Kjeldahl nitrogen (TKN), which is a measure of total ammonia-N plus organic 
nitrogen, was analyzed in 11,751 samples collected between October 1980 and September 1996. 
 TKN was routinely collected from 82 of the 209 stations and the statewide mean was 1.39 mg/L 
(± 0.0134) Table 3-1.  Individual station means of TKN ranged from 0.27 mg/L on Lusk Creek 
(AK 02) to 5.77 mg/L on the Calumet-Sag Channel (H   01).  TKN concentrations were 
significantly correlated with total ammonia-N ( r = 0.738, p <0.0001).  As with the other forms 
of nitrogen, mean TKN had statistically significant variability between months and years.  There 
was a general decline over time although not as dramatic as the decline in mean ammonia 
concentrations.  Seasonally,  September and December had significantly lower TKN 
concentrations than the other months (Figure 3-10). 
 

Mean concentrations of total Kjeldahl nitrogen and  total nitrate plus nitrite nitrogen were 
added together to estimate total nitrogen concentrations at 78 stations.  Four inactive stations 
were not included due to limited periods of record: A   06 on the Ohio River, B   07 on the 
Wabash River and the two Mississippi River stations near Elsah, J   05 and J   83.  Measures of 
total nitrogen were significantly correlated with mean nitrate concentrations ( r =0.767, p 
<0.0001) and to a lesser extent, mean ammonia ( r = 0.2538, p <0.025) (Figure 3-11).   
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Ammonia comprised greater than 20 percent of the total nitrogen at nine of the 78 
stations (Table 3-3).   Seven of these stations were affected by point source discharges and 
included the Des Plaines River at Joliet (G   23); the Chicago Sanitary and Ship Canal (GI 01 
and 02); the Cal-Sag Channel (H   01); the Little Calumet River (HB 42); Middle Fork Saline 
River (ATG 03) and Casey Fork (NJ 07).  Point sources were not a factor on the other two 
stations where ammonia comprised greater than 20 percent of the total nitrogen:  Lusk Creek 
(AK 02) and South Fork Saline River (ATH 05).  On Lusk Creek, the overall mean concentration 
of total nitrogen was very low:  0.43 mg/L, although ammonia comprised 24.4 percent of the 
total. Ammonia concentrations on the South Fork Saline river were affected by it’s tributary, 
Sugar Creek (ATHG01) which was impacted by acid mine runoff.    
 

On the four Illinois River stations where TKN data was available, nitrates were the 
primary form of nitrogen and comprised 70 to 75 percent of the total nitrogen.  Ammonia 
comprised 3 to 5 percent of the total nitrogen at the downstream stations at Peoria (D   30) Pekin 
(D   05) and Valley City (D   32) but was slightly higher, 10.4 percent, near Marseilles (D   23).   
 

On the Mississippi River, mean total nitrogen concentrations were higher at Thebes, 3.5 
mg/L and  Keokuk, 3.7 mg/L (K   04) than at Fulton, 2.5 mg/L (M   04) due primarily to the 
higher concentrations of nitrates.  Nitrates comprised 62 percent of the total nitrogen on the 
Mississippi River at Thebes, 67 percent of the total nitrogen at Keokuk (K   04) and 50 percent 
of the total nitrogen at Fulton (M   04). 
 

“Organic” nitrogen (nitrogen that was neither nitrate or ammonia) comprised greater than 
50 percent of the nitrogen at stations located primarily in southern Illinois.  This included the 
North Fork Saline River (ATF 04); South Fork Saline River (ATH 05); the Little Wabash  
( C   23); the Big Muddy River (N   08, N   10, N   12), and its tributaries Cedar Creek (NA 01), 
Kinkaid Creek (NB 01), Crab Orchard Creek (ND 02) and Rayse Creek (NK 01); the Kaskaskia 
River at Okawville (O   20) and its tributaries East Fork Kaskaskia (OK 01), North Fork 
Kaskaskia (OKA 01) and Hickory Creek (ON 01) Table 3-3. 
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Table 3-3.  Breakdown of mean total nitrogen by station, Illinois EPA AWQMN data. 
 
 

 Mean Composition of total N Mean Composition of Total N
 Total N Total N

Station: mg/L Nitrate Ammonia Other Station: mg/L Nitrate Ammonia Other 
AK  02 

 
0.434 

 
37.81%

 
24.44%

 
37.76%

  
GL  09 

 
9.505 

 
77.34%

 
8.08%

 
14.58%

ATF 04 1.984 45.07% 6.10% 48.84% H   01 7.806 26.04% 53.21% 20.74%
ATG 03 2.575 50.88% 20.16% 28.97% HB  42 5.787 48.07% 22.02% 29.91%
ATH 05 0.998 23.14% 27.85% 49.01% HCC 07 5.660 71.79% 5.78% 22.43%
BE  09 7.299 88.44% 1.42% 10.13% I   84 3.476 62.43% 4.11% 33.45%
BP  01 7.918 86.80% 3.02% 10.18% K   04 3.698 67.36% 4.08% 28.56%
BPG 09 7.518 89.21% 1.22% 9.56% M   04 2.508 49.80% 5.46% 44.73%
BPK 07 7.072 87.97% 1.24% 10.79% N   08 1.615 29.91% 12.69% 57.40%
C   23 2.189 41.25% 8.08% 50.67% N   10 1.000 15.90% 8.40% 75.69%
D   05 5.979 70.95% 5.07% 23.99% N   12 1.596 33.52% 8.90% 57.58%
D   23 5.977 72.13% 10.36% 17.51% NA  01 1.106 24.04% 19.71% 56.25%
D   30 6.032 74.03% 4.91% 21.06% NB  01 0.679 28.12% 13.99% 57.89%
D   32 5.676 75.63% 3.44% 20.93% ND  01 2.142 45.90% 18.96% 35.15%
DG  01 4.441 69.26% 3.20% 27.54% ND  02 1.057 18.27% 16.09% 65.64%
DG  04 5.294 76.29% 2.68% 21.03% NJ  07 4.988 34.24% 46.91% 18.85%
DT  06 3.207 43.46% 5.61% 50.93% NK  01 2.294 32.31% 12.82% 54.88%
DT  09 3.699 49.44% 6.30% 44.26% O   02 8.216 89.68% 1.36% 8.96%
DT  22 3.428 49.18% 4.40% 46.42% O   07 2.022 51.08% 6.68% 42.24%
DT  35 3.460 58.35% 3.90% 37.75% O   08 4.054 72.28% 3.60% 24.12%
DT  38 3.605 47.61% 4.97% 47.43% O   10 4.621 80.51% 2.34% 17.16%
DT  46 5.094 61.42% 2.41% 36.17% O   11 4.882 83.85% 4.06% 12.09%
DTB 01 5.493 82.23% 1.84% 15.93% O   15 8.326 86.40% 1.20% 12.40%
DTD 02 4.204 78.20% 2.24% 19.57% O   20 2.116 41.92% 6.05% 52.04%
DTG 02 2.017 55.97% 4.86% 39.17% O   30 2.155 47.56% 7.56% 44.87%
DTK 04 4.365 70.44% 3.57% 25.99% O   31 8.521 91.38% 1.31% 7.30%
E   06 6.385 85.49% 1.66% 12.85% OK  01 1.656 31.52% 13.16% 55.32%
E   25 6.002 79.26% 3.10% 17.64% OKA 01 2.106 30.73% 11.68% 57.59%
E   26 6.776 73.78% 8.38% 17.84% OL  02 1.774 47.69% 8.12% 44.19%
E   28 7.911 87.01% 1.61% 11.38% ON  01 1.313 32.22% 10.05% 57.73%
E   29 8.426 89.05% 1.04% 9.90% OT  02 10.083 92.00% 1.25% 6.75%
EO  02 5.470 71.06% 7.95% 20.99% OU  01 9.016 85.43% 3.52% 11.06%
EOA 01 2.879 70.81% 4.48% 24.70% OZZT01 9.794 88.42% 2.22% 9.36%
EOD 01 2.398 70.76% 3.75% 25.49% P   04 5.326 68.03% 2.80% 29.17%
F   01 4.548 79.23% 1.91% 18.86% P   06 5.561 67.78% 2.81% 29.42%
F   02 2.666 64.66% 4.01% 31.33% P   14 5.618 70.79% 3.68% 25.53%
G   15 6.090 70.54% 5.96% 23.50% P   15 5.647 75.47% 2.94% 21.59%
G   23 6.551 54.13% 26.44% 19.43% P   20 5.754 69.52% 2.62% 27.86%
G   39 6.622 74.61% 4.73% 20.66% PB  04 5.067 80.61% 2.41% 16.98%
GI  01 6.963 54.95% 28.36% 16.69%
GI  02 7.038 48.66% 33.02% 18.32%
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Total Phosphorus 
 

Total phosphorus concentrations were examined from 26,224 samples collected between 
October 1980 and September 1996.  The statewide mean was 0.38 mg/L (± 0.004) Table 3-1.  
Concentrations were less than ≤0.05 mg/L, the state general use standard for streams above 
lakes, in 11 percent of the samples. The maximum value, 28 mg/L, was found in one sample 
from June 1985 on Mauvaisse Terre Creek (DD  04) which is downstream from the city of 
Jacksonville.  Similar to total ammonia-N, mean total phosphorus concentrations were highest in 
streams below urban areas and their associated wastewater treatment plants (Figure 3-12). 
Dissolved phosphorus (i.e., after filtration through a 0.45 µm pore diameter filter,) was also 
evaluated in terms of its relationship to total phosphorus.  There were 24,492 pairs of samples in 
the data set.  Dissolved phosphorus was significantly correlated with total phosphorus ( r =0.965, 
p <0.0001).  The statewide mean dissolved phosphorus concentration was 0.25 mg/L (±0.004). 
 

Total phosphorus concentrations had statistically significant variation between both 
months and years (Table 3-2).  Mean concentrations were lowest during April and increased 
during the late summer and fall months, August - November (Figure 3-13).    Highest mean 
annual concentrations of phosphorus occurred during 1988 and 1989 and lowest concentrations 
occurred during 1982 and 1993 (Figure 3-13).  Total phosphorus concentrations at a number of 
stations increased during low flow periods due to point source inputs.  No overall trend was 
apparent in the statewide data set. 
 

At individual stations, mean total phosphorus ranged from 0.02 mg/L on Lusk Creek (AK 
02) to 2.68 mg/L on Mauvaisse Terre Creek (DD 04).  Of the 203 active stations, 11 had mean 
total phosphorus concentrations less than 0.10 mg/L; 61 stations had mean concentrations 
between 0.10 and 0.20 mg/L; 62 stations had mean concentrations between 0.21 and 0.30 mg/L; 
and 23 stations had mean concentrations between 0.31 and 0.40 mg/L.  Streams which had the 
highest mean concentrations of total phosphorus (i.e., Mauvaisse Terre Creek) were generally 
downstream from urban areas or wastewater treatment plants.  High mean total phosphorus 
concentrations were present at:  Saline Branch, 2.43 mg/L (BPJC06) and Sugar Creek, 1.13 
mg/L (BF 01) in the Wabash River drainage; Canteen Creek, 2.25 mg/L (JNA 01); Sangamon 
River, 1.66 mg/L (E   05) and 1.18 mg/L (E   16); in the Kaskaskia River basin, Richland Creek, 
1.28 mg/L (OC 04); Silver Creek 1.02 mg/L (OD 06); and Sugar Creek, 0.99 mg/L (OH 01).  In 
the Des Plaines River basin:  Salt Creek, 1.61 mg/L (GL 09); Du Page River, 1.16 mg/L (GB 10) 
and 0.98 mg/L (GB 11); West Branch Du Page River, 1.50 mg/L (GBK 09) and 1.29 mg/L (GBK 
05); East Branch Du Page River, 1.36 mg/L (GBL 10); Calumet-Sag Channel, 1.19 mg/L (H   
01) and Thorn Creek, 2.63 mg/L (HBD 04).  Dissolved phosphorus comprised 80 percent or 
more of the total phosphorus concentrations at 10 of these stations:  BPJC06, BF 01, E   05, GB 
10, GB 11, GBK 05, GBK 09, GBL 10, GL 09, and HBD 04 (Table 3-4). 
 

In the Rock River basin, mean total phosphorus concentrations ranged from 0.10 mg/L on 
Kilbuck Creek (PQB 02) to 0.48 mg/L on the Kyte River (PL 03).  On the five Rock River 
stations there was no significant variation in means between stations and mean total phosphorus 
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Table 3-4.  Ratio of dissolved phosphorus to total phosphorus (mg/L).  Illinois EPA AWQMN data. 
Note this is a corrected copy.  The original report table incorrectly indicated the concentrations were mean values, they are median values.  MBS.  May 2000.   
 

Station Median 
Total P

Median 
Diss. P

Percent 
Diss. P

Station Median 
Total P

Median 
Diss. P

Percent 
Diss. P

Station Median 
Total P

Median 
Diss. P

Percent 
Diss. P 

AD  02 
 

0.14 
 

0.05 
 

35.2%
  

DT  22 0.12 0.03 25.0% KI  02
 

0.15 
 

0.05 33.3%
AK  02 0.01 0.01 100.0% DT  35 0.11 0.03 27.3% LD  02 0.50 0.33 66.0%
AT  06 0.09 0.02 22.2% JQ  05 0.19 0.07 36.8% LF  01 0.15 0.07 46.7%
ATF 04 0.10 0.03 30.0% JR  02 0.17 0.10 58.8% M   04 0.17 0.07 41.2%
ATG 03 0.19 0.07 36.8% K   04 0.19 0.10 52.6% MJ  01 0.18 0.09 50.0%
ATGC01 0.02 0.01 50.0% KCA 01 0.22 0.05 22.7% MN  03 0.14 0.09 64.3%
ATH 02 0.06 0.02 33.3% DT  38 0.24 0.10 41.7% MQ  01 0.22 0.16 70.5%
ATH 05 0.01 0.01 100.0% DT  46 0.26 0.08 30.8% N   08 0.14 0.04 28.6%
ATHG01 0.14 0.03 21.4% DTB 01 0.07 0.04 57.1% N   10 0.05 0.01 20.0%
B   06 0.20 0.08 40.0% DTD 02 0.10 0.05 50.0% N   11 0.16 0.05 31.3%
BC  02 0.19 0.05 26.3% DTG 02 0.06 0.03 50.0% N   12 0.20 0.07 35.0%
BE  01 0.22 0.08 36.4% DTK 04 0.12 0.05 41.7% NA  01 0.09 0.02 22.2%
BE  07 0.17 0.08 47.1% DV  04 0.07 0.04 57.1% NB  01 0.02 0.01 50.0%
BE  09 0.19 0.12 63.2% DW  01 0.08 0.05 62.5% NC  07 0.17 0.06 35.3%
BE  14 0.09 0.05 55.6% DZZP03 0.26 0.18 67.3% ND  01 0.23 0.08 34.8%
BEF 05 0.15 0.05 33.3% E   05 0.64 0.53 82.7% ND  02 0.05 0.01 20.0%
BF  01 0.93 0.83 89.2% E   06 0.11 0.06 54.5% ND  04 0.07 0.02 28.6%
BM  02 0.20 0.13 65.0% E   09 0.13 0.07 53.8% NE  05 0.25 0.11 44.0%
BN  01 0.05 0.03 60.0% E   16 0.44 0.32 72.7% NG  02 0.08 0.02 25.0%
BO  07 0.11 0.07 63.6% E   24 0.44 0.27 61.4% NH  06 0.18 0.04 22.2%
BP  01 0.31 0.21 67.7% E   25 0.23 0.18 78.3% NJ  07 0.23 0.10 43.0%
BPG 09 0.08 0.05 62.5% E   26 0.38 0.24 63.2% NK  01 0.14 0.04 28.6%
BPJ 03 0.50 0.44 88.0% E   28 0.17 0.08 48.5% O   02 0.20 0.14 70.0%
BPJ 07 0.27 0.20 74.1% E   29 0.11 0.05 45.5% O   07 0.15 0.07 46.7%
BPJC06 1.90 1.80 94.7% EI  02 0.21 0.11 52.4% O   08 0.15 0.05 33.3%
BPK 07 0.05 0.03 60.0% EI  06 0.15 0.07 46.7% O   10 0.10 0.02 20.0%
C   09 0.25 0.07 28.6% EID 04 0.51 0.37 72.5% O   11 0.03 0.01 33.3%
C   19 0.23 0.08 35.6% EIE 04 0.07 0.03 42.9% O   15 0.18 0.11 61.1%
C   21 0.17 0.07 42.4% EIE 05 0.08 0.03 37.5% O   20 0.23 0.09 37.0%
C   22 0.22 0.05 23.3% EIG 01 0.09 0.02 22.2% O   30 0.22 0.09 40.9%
C   23 0.21 0.07 33.3% EL  01 0.19 0.09 47.4% O   31 0.14 0.10 71.4%
CA  03 0.18 0.04 22.2% EO  01 0.22 0.06 27.3% OC  04 0.94 0.72 76.5%
CA  05 0.12 0.02 16.7% EO  02 0.23 0.02 8.7% OD  06 0.65 0.38 58.5%
CA  06 0.14 0.04 28.6% EOA 01 0.10 0.04 40.0% OD  07 0.53 0.30 56.3%
CD  01 0.20 0.06 30.0% EOD 01 0.03 0.01 33.3% OH  01 0.85 0.52 61.2%
D   01 0.28 0.14 50.0% EOH 01 0.23 0.13 54.3% OI  08 0.22 0.08 36.4%
D   05 0.35 0.19 54.3% F   01 0.08 0.05 58.8% OI  09 0.39 0.22 56.4%
D   09 0.33 0.20 60.6% F   02 0.07 0.02 28.6% OJ  07 0.32 0.16 50.8%
D   16 0.32 0.22 68.8% FL  02 0.12 0.06 50.0% OJ  08 0.51 0.30 58.8%
D   23 0.41 0.29 70.7% FL  04 0.13 0.06 46.2% OK  01 0.19 0.07 37.8%
D   30 0.32 0.17 53.1% FLI 02 0.08 0.04 50.0% OKA 01 0.29 0.12 41.4%
D   31 0.32 0.16 50.0% G   07 0.59 0.49 83.1% OL  02 0.16 0.08 49.4%
D   32 0.29 0.15 51.7% G   08 0.16 0.09 56.3% ON  01 0.12 0.04 33.3%
DA  04 0.27 0.17 63.0% G   11 0.66 0.50 76.3% OQ  01 0.20 0.09 45.0%
DA  06 0.21 0.09 42.9% G   15 0.56 0.46 82.1% OT  02 0.07 0.04 57.1%
DB  01 0.21 0.09 43.5% G   22 0.58 0.48 82.8% OU  01 0.09 0.04 47.1%
DD  04 1.13 0.83 72.8% G   23 0.62 0.50 80.6% OZC 01 0.18 0.08 44.4%
DE  01 0.10 0.02 20.0% G   39 0.77 0.62 81.0% OZZT01 0.04 0.02 47.6%
DF  04 0.15 0.07 46.7% GB  10 1.11 0.95 86.0% P   04 0.27 0.11 40.7%
DG  01 0.18 0.04 22.2% GB  11 0.96 0.80 83.3% P   06 0.28 0.13 47.5%
DG  04 0.16 0.05 31.3% GBK 05 1.22 0.99 81.7% P   14 0.29 0.17 57.9%
DH  01 0.10 0.03 30.0% GBK 09 1.42 1.24 87.5% P   15 0.26 0.14 53.8%
DJ  02 0.13 0.06 46.2% GBL 10 1.20 1.00 83.1% P   20 0.28 0.15 53.6%
DJ  06 0.17 0.09 52.9% GG  02 0.38 0.31 82.2% PB  02 0.06 0.03 50.0%
DJ  08 0.17 0.05 29.4% GI  01 0.77 0.59 76.6% PB  04 0.11 0.04 38.1%
DJ  09 0.14 0.06 42.9% GI  02 0.58 0.50 86.2% PE  05 0.23 0.14 60.9%
DJB 18 0.41 0.20 47.6% GL  09 1.62 1.35 83.3% PH  16 0.16 0.11 68.8%
DJBZ01 0.04 0.02 50.0% GLA 02 0.81 0.69 84.8% PL  03 0.37 0.38 100.0%
DJL 01 0.14 0.07 54.1% H   01 0.98 0.66 67.6% PQ  02 0.12 0.08 66.7%
DK  12 0.09 0.04 44.0% HB  42 0.43 0.26 60.6% PQ  10 0.09 0.05 55.6%
DK  13 0.08 0.04 50.0% HBD 04 2.02 1.83 90.3% PQ 12 0.15 0.10 66.7%
DL  01 0.08 0.03 37.5% HCC 07 0.73 0.61 83.6% PQB 02 0.06 0.03 52.6%
DQ  03 0.19 0.15 78.9% HCCC02 0.14 0.08 57.1% PQC 06 0.26 0.19 73.9%
DQD 01 0.08 0.05 64.9% I   84 0.26 0.10 38.5% PQF 07 0.08 0.04 53.3%
DR  01 0.15 0.08 53.3% II  03 0.21 0.11 52.4% PW  01 0.27 0.16 59.3%
DS  06 0.09 0.03 33.3% IX  04 0.17 0.03 17.6% PW  08 0.26 0.13 50.0%
DS  07 0.22 0.14 63.6% JMAC02 0.47 0.26 55.3% PWN 01 0.21 0.14 66.7%
DT  06 0.14 0.03 21.4% JN  02 0.22 0.05 22.7%  
DT  09 0.19 0.09 44.5% JNA 01 1.40 1.00 71.4%  
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 concentrations were approximately 0.30 mg/L.   
 

Mean total phosphorus concentrations at the farthest downstream Des Plaines River 
station, 0.68 mg/L (G  23) were significantly higher than the Kankakee River near Wilmington 
0.12 mg/L (F   01).  On the Illinois River, mean total phosphorus concentrations were 
significantly higher at the farthest upstream station, Marseilles, 0.43 mg/L (D   23) than the other 
stations (F=15.61, p<0.0001).  Mean total phosphorus concentrations at the other Illinois River 
stations ranged from 0.31 mg/L near Valley City (D   32) to 0.36 mg/L near Pekin (D   05) 
(Figure 3-14).   
 

Tributaries to the Illinois River generally had mean total phosphorus concentrations that 
were less than the statewide mean, 0.38 mg/L.   Exceptions to this included Mauvaisse Terre 
Creek, 2.68 mg/L (DD 04);  Big Creek, 0.61 mg/L (DJB 18) downstream from Canton in the 
Spoon River drainage; Big Bureau Creek, 0.46 mg/L (DQ 03); Sugar Creek in the Sangamon 
River basin, 0.73 mg/L (EID 04) downstream of Bloomington/Normal and the entire main stem 
Sangamon River downstream of Decatur to the mouth.  Mean concentrations of total phosphorus 
on the Sangamon River downstream from Lake Decatur ranged from  0.41 mg/L near Oakford (E 
  25) to 1.66 mg/L near Niantic (E   05). 
 

On the Kaskaskia River mean total phosphorus concentrations were lowest, 0.06 mg/L, 
immediately downstream from the Lake Shelbyville dam (O   11).  Concentrations at the other 
eight main stem stations ranged from 0.14 mg/L near Cowden (O   10) to 0.30 mg/L near 
Okawville (O   20).  Like nitrates, total phosphorus concentrations  dropped significantly 
downstream of Lake Shelbyville and Lake Carlyle, however, unlike nitrates, total phosphorus 
concentrations increased overall in the lower portion of the watershed (Figure 3-15).   
 

Mean total phosphorus concentrations on direct tributaries to the Mississippi River 
ranged from 0.21 mg/L on the Big Muddy River and 0.23 mg/L on the Apple River (MN 03) to 
2.25 mg/L on Canteen Creek (JNA 01).  Mean total phosphorus concentrations were also 
elevated on Henderson Creek, 0.76 (LD 02) and Harding Ditch, 0.63 mg/L (JMAC02).  On the 
Mississippi River, mean total phosphorus concentrations were variable with a slight increasing 
concentration moving downstream.  At Fulton (M   04), the mean total phosphorus concentration 
was 0.18 mg/L, at Keokuk, 0.21 mg/L (K   04) and at Thebes, 0.29 mg/L (I   84).  The increase in 
phosphorus concentrations on the Mississippi River probably reflected the increasing suspended 
sediment concentrations from upstream to downstream (Figure 3-16). 
 

In the Ohio River drainage, mean total phosphorus concentrations were highest on Sugar 
Creek near Palestine, 1.13 mg/L (BF 01) and Saline Branch near Mayview, 2.43 mg/L (BPJC06). 
 Mean total phosphorus concentrations on Salt Fork Vermilion River near Oakwood, 0.86 mg/L 
(BPJ 03) were affected by phosphorus levels in Saline Branch.  Other stations in the Ohio River 
basin had means that were less than 0.41 mg/L with the exception of Sugar Creek (ATHG01) 
near Stonefort (0.65 mg/L) Figure 3-16. 
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Total Suspended Solids 
 

Total suspended solids (TSS) concentrations were examined from 29,641 samples 
collected between October 1980 and September 1996.  The statewide mean was 80.6 mg/L  
(± 1.32) Table 3-1.  The statewide mean was skewed due to a relatively small portion of values 
(0.76 percent) which equaled or exceeded 1000 mg/L.  Half of the samples, or the median value, 
had TSS concentrations which were equal to or less than 36 mg/L.  The statewide TSS mean 
value (80.6 mg/L) was greater than the concentration in 77.5 percent of the samples.  TSS 
concentrations ranged from 1.0 mg/L in one percent of the samples to a maximum of 12,300 
mg/L.  TSS concentrations showed significant variations between months (Table 3-2).  Mean 
concentrations rose steadily from January to June and declined sharply into August and the fall 
months (Figure 3-17).  Changes in annual means were also significant (Table 3-2).  The highest 
mean concentrations of TSS occurred during 1981 and the lowest concentrations occurred during 
1987 through 1989 (Figure 3-17).  
 

At individual stations mean TSS concentrations ranged from 9.1 mg/L on Kinkaid Creek 
(NB 01), downstream from Lake Kinkaid in the Big Muddy River basin,  to 308 mg/L on the 
Spoon River (DJ 08) a tributary to the Illinois River.  Concentrations were lowest at stations 
located downstream from lakes such as on the Kaskaskia River, 10.4 mg/L below Lake 
Shelbyville (O   11); Crab Orchard Creek, 13.1 mg/L below Crab Orchard Lake (ND 01); the 
Sangamon River, 26.9 mg/L downstream from Lake Decatur (E   06); Clear Creek, 19.2 mg/L  
downstream from Lake Sangchris (EOD 01); and the Big Muddy River below Rend Lake (N   
10) 14.7 mg/L.  Mean TSS concentrations were also low on the Chicago Sanitary and Ship 
Canal,17.0 mg/L (GI 02) and downstream in the Des Plaines River, 27.3 mg/L (G   23).  Flows at 
these two stations are dominated by municipal wastewater treatment plant discharges and to a 
lesser extent, the Lake Michigan diversion.  In most of the remaining basins, mean TSS 
concentrations tended to be highest at the farthest downstream station within a basin.  This was 
due in part to the fact that particles which are deposited in the river bed from upstream areas 
become resuspended in the water column during high flows.  In addition, streams in west central 
Illinois had higher mean TSS concentrations possibly due to more erodible soils (Figure 3-18). 
 

In the Rock River basin, mean TSS concentrations ranged from 15.1 mg/L on the 
Kishwaukee River (PQ 10) to 93.8  mg/L on the Rock  River (P  04).  Mean TSS concentrations 
were significantly higher on the Pecatonica River, 88.5 mg/L (PW 01) than the other tributaries 
in the basin.  On the Rock River, mean TSS concentrations ranged from 52.6 (P   14) to 93.8 
mg/L and may have been effected by dams on the stream. 
 

Total suspended solids was the only parameter reviewed that had lower mean 
concentrations on the Des Plaines River, 27.3 mg/L (G   23) than the Kankakee River near 
Wilmington (F   01), 45.3 mg/L.  Mean TSS concentrations on the Illinois River showed a 
significant increase from upstream to downstream (Figure 3-19).  Concentrations at Hardin, near 
the mouth, were 149 mg/L (D   01) and at Valley City (D   32) and were significantly higher than 
the other stations (F=29.12, p<0.0001).  TSS concentrations on the upper end of the Illinois  
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River near Marseilles (D   23) were 43 mg/L.  Mean TSS concentrations on tributaries to the 
Illinois River ranged from 34.4 mg/L on both the Mazon River (DV 04) and Aux Sable Creek 
(DW 01) to 308 mg/L on the Spoon River (DJ 08).  Mean TSS concentrations exceeded 100 
mg/L in all of the central and western tributaries to the Illinois River, but were less than 100 
mg/L in the northern tributaries (Fox River, Vermilion River, Big Bureau Creek ).  The lower 
stations on Kickapoo Creek (DL 01), Mackinaw River (DK  12), Spoon River (DJ 08), LaMoine 
River (DG 01), Indian Creek (DF 04), McKee Creek (DE 01) and Macoupin Creek (DA 06) had 
 mean TSS concentrations which exceeded 200 mg/L. 
 

On the Kaskaskia River mean total suspended solids concentrations were lowest 
immediately downstream from the Lake Shelbyville dam, 10.4 mg/L (O   11).  Upstream from 
Lake Shelbyville, mean TSS concentrations ranged between 51.7 and 65.3 mg/L.  Unlike nitrates 
and to an extent total phosphorus, mean TSS concentrations were lower upstream of Lake 
Shelbyville than the downstream stations.  Mean TSS concentrations dropped again below Lake 
Carlyle and the highest concentration was near Vandalia, 127.2 mg/L (O   08) Figure 3-15.  
Mean TSS concentrations on tributaries to the Kaskaskia River were highest on Silver Creek 
ranging between 134.8 at OD 07 to 152.2 mg/L at OD 06. 
 

Mean total suspended solids concentrations on the small direct tributaries to the 
Mississippi River ranged from 37.1 mg/L on the Big Muddy River (N   12) to 224.5 mg/L on 
Bear Creek near Marcelline (KI 02).  Mean TSS concentrations on Bear Creek, Bay Creek (KCA 
01), Edwards River (LF 01), Henderson Creek (LD 02), Cahokia Creek (JQ 05) and Cahokia 
Canal (JQ 02) exceeded 155 mg/L (Figure 3-20).  On the Mississippi River, mean TSS 
concentrations increased from upstream to downstream.  At Fulton (M   04), mean TSS 
concentrations were 49.7 mg/L, at Keokuk, 71.8 mg/L (K   04) and at Thebes, 196.5 mg/L (I   
84). 
 

In the Ohio River basin, mean total suspended solids concentrations ranged from 9.5 
mg/L on Lusk Creek (AK 02) to 131.2 on the Embarras River near Billet (BE 01).  With the 
exception of the Little Vermilion River (44.4 mg/L), mean TSS concentrations were between 50 
to 100 mg/L (Figure 3-20). 
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4.  EVALUATION OF BASELINE LOADS 
 
 

Baseline loads were calculated for inorganic nitrogen, which was based on adding total 
ammonia-N plus total nitrate+nitrite-N concentrations, total nitrogen, based on adding total 
nitrates+nitrite-N and TKN, total and dissolved phosphorus, and total suspended solids.  As 
stated in the introduction, baseline loads were based on the mean load for a station over the 16 
year period of record.  Yields were based on the baseline load divided by drainage area.  Because 
TKN was not universally available at all the stations, data on total nitrogen baseline loads was 
also limited.   Although the initial period of record (October 1980 through September 1996) for 
the baseline loads was the same as the concentration analysis, the ending date was not consistent 
due to two factors.  First, over time the USGS had reduced the number of active stream gaging 
stations that they maintain and secondly the USGS discontinued providing the Illinois EPA with 
estimations of flows at ungaged stations in 1992.  The period of flow record available for each 
station is listed in Appendix Table A-1.  Stations where loads were based on less than a 16 year 
period (October 1980 through September 1996) are marked in the report figures and tables with 
an asterisk (*).  Of the 209 stations, 98 stations had 16 years of flow data, 57 stations  had 
between 10 and 15 years of flow data associated with the water quality samples and the 
remaining 54 stations had no or insufficient flow data to be included in the analysis.  This 
resulted in a minimum sample size of 46, for total phosphorus on Pond Creek (NG 02) near 
Frankfort, Illinois.  Other methods utilized for calculating baseline loads include multiplying the 
mean concentration of a constituent by the mean stream flow (USEPA, 1992), and extrapolation 
of loadings from monitored tributaries based on regression analysis to adjacent streams 
(Robertson, 1997).   
 

The accuracy of loading estimates is dependent on several factors:   the frequency of 
sampling, the flow regime of the stream, and the relation (if any) between flow and constituent 
concentrations.  Recognizing the limitations of the data is important for the proper interpretation 
of the information.  Traditionally, loading studies in streams have been done on suspended 
sediment (Simmons, 1976) and are generally based on daily samples (Holmes, 1997).  Water 
quality sampling methods used by the Illinois EPA, which were developed and utilized by the 
USGS, were intended to provide a consistent sample of suspended particles in the water column 
at a variety of flow conditions.  Although the USGS has collected daily samples at a number of 
stations, the data set does not exist for continuous periods of record on a statewide scale.  The 
Illinois State Water Survey has also maintained a stream sediment sampling program with 
weekly samples since 1981.  This program initially consisted of 50 stations but was reduced to 
31 stations after just one year and as of 1994 consisted of 15 stations (Allgire and Demissie, 
1995).  Collections of daily or even weekly stream nutrient data is even more limited.  This 
usually occurs when a specific reach of a stream is monitored by a municipality for either a 
public water supply (Lucey and Goolsby, 1993) or to track the effects of treated wastewater on a 
receiving stream.  Data of this type is usually not readily available.  Since the goal of this report 
was to estimate baseline loadings, use of the AWQMN facilitated a more appropriate portrayal of 
loadings at the state level.  However, localized studies and monitoring programs, such as the  
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ISWS stream sediment program, provide more detailed and accurate information on loads from 
specific areas (Keefer and Demissie, 1996, and  Demissie and Keefer, 1996). 
 
 
Results 
 

Summaries of STORET load data, in pounds per day by station along with the number of 
samples, are presented in Appendix C.  Baseline loads were then converted to Kg⋅day-1, and 
baseline yields to Kg⋅Ha-1⋅Yr-1, and are listed by station in Tables 4-1 and 4-2 respectively.   As 
with concentrations, the discussion is by parameter and watershed.  Inorganic and total nitrogen 
loads are discussed together as are total and dissolved phosphorus.  Loads, which reflect 
concentration multiplied by flow, and yields, which reflect loads divided by area, are also 
discussed by watershed.   
 
 
Nitrogen 
 

On the five Rock River stations, baseline loads of inorganic nitrogen ranged from 59,363 
 Kg⋅day-1 at the farthest upstream station near Rockton (P   15) to 82,690 Kg⋅day-1 at the farthest 
downstream station near Joslin (P   04).   The only other stations in Illinois (excluding stations 
on the border streams: Mississippi River, Ohio River and Wabash River) which exceeded the 
baseline loads of inorganic nitrogen on the Rock River were the farthest downstream station on 
the Kankakee River (F   01) and the eight stations on the Illinois River.  Yields of inorganic 
nitrogen on the Rock River were similar at all five stations and ranged from11 to13 Kg⋅Ha-1⋅Yr-1. 
 Baseline loads of inorganic nitrogen were lower on the tributaries to the Rock River, due 
primarily to lower flow volumes, and ranged from 1,678 Kg⋅day-1 on the Kishwaukee River near 
Garden Prairie to 18,859 Kg⋅day-1on the Pecatonica River at Harrison.  However, yields of 
inorganic nitrogen on the tributaries to the Rock River were significantly higher than the Rock 
River.  Yields of inorganic nitrogen were highest on Elkhorn Creek near Penrose (28.8  Kg⋅Ha-

1⋅Yr-1 );  Kilbuck Creek near Rockford (25.6 Kg⋅Ha-1⋅Yr-1 ); and the South Branch Kishwaukee 
River near Kirkland (30.4  Kg⋅Ha-1⋅Yr-1 ).  Yields of inorganic nitrogen on the Green River (PB) 
and Pecatonica River (PW)were similar to each other and ranged from 14 to 16, Kg⋅Ha-1⋅Yr-1 
(Figure 4-1).    
 

Baseline loads of total nitrogen were available from the five Rock River mainstem 
stations and ranged from 76,560 Kg⋅day-1 (P   15) to 115,116 Kg⋅day-1 (P   04).  The only other 
station in the Rock River basin where total nitrogen loadings were available was on the Green 
River near Geneseo (PB 04): 14,450 Kg⋅day-1 (Figure 4-2).  Nitrogen in the form of nitrates 
comprised 68 to 74 percent of the baseline total nitrogen load from these six stations(Figure 4-3). 
 

Baseline loads of inorganic nitrogen on the Illinois River ranged from 133,655 Kg⋅day-1 

at the farthest upstream station near Marseilles (D   23) to 383,580 Kg⋅day-1 at the farthest 
downstream station near Hardin (D   01).  On the two tributaries which form the Illinois River,  
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baseline loads of inorganic nitrogen were 80,803 Kg⋅day-1 on the Kankakee River near 
Wilmington (F   01) and estimated to be, based on combining the three farthest downstream 
stations on the Des Plaines River, Salt Creek and the Chicago Sanitary and Ship Canal (G   11, 
GB 11, and GI 02 respectively) 59,000 Kg⋅day-1 from the Des Plaines River basin.  Baseline 
loadings on the Chicago Sanitary and Ship Canal (GI 02) at 45,705 Kg⋅day-1 made up the bulk of 
the inorganic nitrogen load from the Des Plaines River basin.  Baseline loads on the Iroquois 
River, a tributary to the Kankakee River, were 47,289 Kg⋅day-1 and comprised the majority of 
the loading of inorganic nitrogen to the Kankakee River.  The Mazon River (DV 04), which is 
also upstream from the station on the Illinois River at Marseilles, had a baseline loading of 
10,243 Kg⋅day-1 .   
 

Yields of inorganic nitrogen on the Illinois River ranged from 18.9 Kg⋅Ha-1⋅Yr-1 near 
Hardin (D    01) to 22.8 Kg⋅Ha-1⋅Yr-1 at Marseilles (D  23).  Yields of inorganic nitrogen from 
the Kankakee River were 22.1 Kg⋅Ha-1⋅Yr-1 at the farthest downstream station near Wilmington 
(F   01).  Yields were much lower on the upper Kankakee River near Momence (F   02), 8.76 
Kg⋅Ha-1⋅Yr-1 indicating that the majority of inorganic nitrogen in the Kankakee River was 
coming from the Iroquois River.  Both monitoring stations on the Iroquois River had yields of 
inorganic nitrogen that were greater than 31 Kg⋅Ha-1⋅Yr-1 (Figure 4-1).  
 

Baseline loads of inorganic nitrogen to the Illinois River from its major tributaries ranged 
from 2,112 Kg⋅day-1 on Mauvaisse Terre Creek (DD 04) to 74,986 Kg⋅day-1 on the Sangamon 
River near Oakford (E   25).  Baseline loads of inorganic nitrogen were greater than 22,000 
Kg⋅day-1 at the farthest downstream stations on the Spoon River, Mackinaw River, Vermilion 
River and Fox River (Table 4-8).  Yields of inorganic nitrogen ranged from 8.41 Kg⋅Ha-1⋅Yr-1 on 
Macoupin Creek (DA 06) to 43.71 Kg⋅Ha-1⋅Yr-1 on the Vermilion River (DS 07).  Yields on Big 
Bureau Creek, 37.19 Kg⋅Ha-1⋅Yr-1, and Indian Creek (DF 04), 35.39 Kg⋅Ha-1⋅Yr-1 were also 
considered high (Figure 4-2). 
 

Baseline loads of total nitrogen were available from 26 of the 94 stations in the Illinois 
River basin.  Baseline loads of total nitrogen on the Illinois River ranged from 163,530 Kg⋅day-1 
at Marseilles (D   23) to 426,090 Kg⋅day-1 at Valley City (D   32).  Baseline loads from the 
farthest downstream station on tributaries to the Illinois River were 100,014 Kg⋅day-1 for the 
Kankakee River; 40,907 Kg⋅day-1 for the Fox River (DT 46); 90,1834 Kg⋅day-1 on the Sangamon 
River (E   25); and 16,024 Kg⋅day-1 from the La Moine River (DG 01).  Yields of total nitrogen 
on the Illinois River ranged from 22.6 Kg⋅Ha-1⋅Yr-1 at Valley City (D   32) to 27.9 Kg⋅Ha-1⋅Yr-1 
at Marseilles (D   23).  Yields from the farthest downstream station on tributaries were 21.8 
Kg⋅Ha-1⋅Yr-1 on the Fox River; 25 Kg⋅Ha-1⋅Yr-1 on the Sangamon River ; and 17.5 Kg⋅Ha-1⋅Yr-1 
on the La Moine River (Figure 4-2). 
 

Nitrogen in the form of ammonia comprised  between 5 and 10 percent of the total 
nitrogen baseline loads on the Illinois River at Marseilles (D   23), the Des Plaines River (G   15 
and G   39), Salt Creek (GL 09), North Branch Chicago River (HCC 07) and the Fox River near 
Elgin (DT 09). On the Little Calumet River (HB 42), ammonia comprised 18.3 percent of the  
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baseline total nitrogen load.  Ammonia comprised  less than 5 percent of the total nitrogen load 
at the remaining Illinois River basin stations.  Nitrogen in the form of nitrates comprised 
approximately 76 percent of the baseline total nitrogen load on the Illinois River.  On the 
mainstem Sangamon River, nitrates comprised approximately 84 percent of the baseline total 
nitrogen loading.  On the La Moine River and Fox River, nitrates comprised approximately 53 
and 58 percent of the baseline total nitrogen loading respectively (Figure 4-3). 
 

On the six Kaskaskia River stations, baseline loads of inorganic nitrogen ranged from 
9,638 Kg ⋅day-1 downstream from the Lake Carlyle dam (O   07) to 17,597 Kg ⋅day-1 upstream 
from Lake Carlyle (O   08).  Yields of inorganic nitrogen ranged from 4.3 to 5.0 Kg⋅Ha-1⋅Yr-1 
downstream of Lake Carlyle (O   20 and O   07) but were significantly higher upstream of Lake 
Shelbyville, 30.4 Kg⋅Ha-1⋅Yr-1 , near Cooks Mill (O   02).  Yields on tributaries upstream of Lake 
Shelbyville were also significantly higher than the other tributaries in the watershed.  Yields of 
inorganic nitrogen on the West Okaw River (OT 02) and Asa Creek (OZZT01)were 38.6 and 
13.5 Kg⋅Ha-1⋅Yr-1 respectively (Figure 4-1). 
 

Baseline loads of total nitrogen were available from 11 of the 26 AWQMN stations in the 
Kaskaskia River basin.  On the Kaskaskia River loads ranged from 11,249 Kg ⋅day-1 near Cooks 
Mill (O   02) to 25,218 Kg ⋅day-1 at Okawville (O   20) Figure 4-2.  Nitrogen in the form of 
nitrates comprised 80 percent or more of this load on the stations upstream from Lake 
Shelbyville and two main stem sites between Lake Shelbyville and Lake Carlyle (O   10 and O   
08).  Nitrogen in the form of organic nitrogen comprised 45 percent or more of the baseline 
nitrogen loads on the lower Kaskaskia River (O 20) East Fork Kaskaskia River, Hurricane Creek 
and Hickory Creek (Figure 4-3).   
 

On the smaller direct tributaries to the Mississippi River, baseline loads of inorganic 
nitrogen ranged from 309 Kg⋅day-1 on Mary’s River (II 03) to 7,319 Kg⋅day-1 on Henderson 
Creek (LD  02).  Yields of inorganic nitrogen ranged from 3.9 Kg⋅Ha-1⋅Yr-1 on Mary’s River to 
14.8 Kg⋅Ha-1⋅Yr-1 on the Plum River (MJ 01).  Yields on the Mississippi River at Fulton (M   04) 
and Keokuk, Iowa (K   04) were 3.5 and 7.3 Kg⋅Ha-1⋅Yr-1 respectively.  Out of the 19 stations, 
baseline loads of total nitrogen were limited to five stations in the Big Muddy River basin and 
the two Mississippi River stations. 
 

In the Ohio River basin, baseline loads of inorganic nitrogen were available from 24 
stations and ranged from 37 Kg⋅day-1 on Lusk Creek (AK 02) in southern Illinois to 24,320 
Kg⋅day-1 on the Vermilion River near Danville (BP 01).  Baseline loads on the Wabash River at 
Hutsonville, Indiana (B   06) were 148,601 Kg ⋅day-1.  Baseline loads of inorganic nitrogen on 
the Embarras River did not follow the usual pattern of increasing in the downstream portions due 
to an increase in flow volumes.  Baseline loads were higher in the upstream portions south of 
Charleston (BE 09) 18,657 Kg⋅day-1 versus 16,474 Kg⋅day-1 at BE 07 near Ste. Marie.  This was 
due to a decrease in nitrate concentrations between the two stations.   
 

Yields of inorganic nitrogen in the Ohio River basin were highest on Saline Branch  
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(BPJC06), 49.6 Kg⋅Ha-1⋅Yr-1 and were greater than 25 Kg⋅Ha-1 ⋅Yr-1 on the upper Embarras 
River (BE 14 and BE 09), Little Vermilion River (BO 07), Vermilion River (BP 01) and its 
tributaries North Fork Vermilion River (BPG 09) and Salt Fork Vermilion River (BPJ 07).  
Yields of inorganic nitrogen were less than 6.5 Kg⋅Ha-1⋅Yr-1 in the Little Wabash River basin, 
Bonpas Creek, Lusk Creek, Cache River, South Fork Saline River and North Fork Embarras 
River (Figure 4-2). 
 

Baseline loads of total nitrogen were available from seven stations in the Ohio River 
drainage.  Nitrates were the predominant form of nitrogen loads on the Embarras River, 
Vermilion River and its tributaries North Fork Vermilion River and Middle Fork Vermilion 
River.  Nitrogen in the form of ammonia and organic compounds was more prevalent on the 
Little Wabash, Lusk Creek and South Fork Saline River (Figure 4-3).  
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Phosphorus 
 

Since phosphorus can become bound to sediment particles (e.g., clay), baseline loads of 
total phosphorus can be affected by the suspended solids load in the river.  Loads of dissolved 
phosphorus provide a distinct view of the differences between phosphorus that is dissolved into 
the water and that which is bound to sediments or organic matter.  Streams in agricultural areas 
can have high total phosphorus loads but correspondingly low dissolved phosphorus loads 
reflecting that a significant portion of the phosphorus was attached to sediment particles.  In 
contrast, streams which are dominated by point sources generally have high total phosphorus 
loads along with high dissolved phosphorus loads.  For example, Bear Creek (KI 02) in western 
Illinois near Marcelline had a baseline load of total phosphorus of 1,193 Kg⋅day-1 and yield of 
4.82 Kg⋅Ha-1 ⋅Yr-1 .  The baseline load and yield of dissolved phosphorus was approximately 
one-tenth this amount: 110.7 Kg⋅day-1 and 0.45 Kg⋅Ha-1 ⋅Yr-1 respectively, indicating that the 
total phosphorus load in Bear Creek was primarily attached to sediment particles.  The 
Sangamon River near Niantic (E   05) is representative of phosphorus characteristics on a stream 
influenced by point sources.  Baseline total phosphorus loads and yields were 1,991 Kg⋅day-1 and 
2.66 Kg⋅Ha-1 ⋅Yr-1 respectively.  The baseline load and yield of dissolved phosphorus was 
approximately 80 percent of this amount: 1666.2 Kg⋅day-1 and 2.23 Kg⋅Ha-1 ⋅Yr-1 respectively.  
The following discussion  focuses on total phosphorus loads. Dissolved phosphorus loads were 
utilized primarily to help identify the sources of phosphorus (Tables 4-1).  
 

Baseline loads of total phosphorus on the five Rock River stations ranged from 4,122 
Kg⋅day-1 near Byron (P   14) to 7,031 Kg⋅day-1 near Joslin (P   04).  The only other stations in 
Illinois (excluding the border streams) which exceeded these baseline loads of total phosphorus 
on the Rock River  were the eight Illinois River stations.  Yields of total phosphorus on the five 
Rock River stations ranged between 0.73 and 1.04 Kg⋅Ha-1⋅Yr-1.  As with inorganic nitrogen, 
baseline loads of total phosphorus were lower on the tributaries and ranged from 19 Kg⋅day-1 
Coon Creek (PQF 07) to 971 Kg⋅day-1 on the Pecatonica River at Harrison (PW 01). Yields were 
somewhat higher on the Green River (1.16 to 1.83 Kg⋅Ha-1⋅Yr-1 ) and  Elkhorn Creek (1.81 
Kg⋅Ha-1 ⋅Yr-1) than the main stem or other tributaries (Tables 4-1, 4-2 and Figure 4-4). 
 

On the Illinois River, baseline loadings of total phosphorus ranged from 24,902  Kg⋅day-1 
near Hardin (D   01) to 10,845 Kg⋅day-1 at Marseilles (D   23).  On the two tributaries which 
form the Illinois River, baseline loads of total phosphorus were 2,834 Kg⋅day-1 on the Kankakee 
River near Wilmington (F   01) and estimated to be (based on combining three stations) 6,600 
Kg⋅day-1 from the Des Plaines River.  Baseline loadings on the Chicago Sanitary and Ship Canal 
(GI 02) at 4,665 Kg⋅day-1, made up the bulk of the total phosphorus load on the Des Plaines 
River.  Baseline loads of total phosphorus on the Iroquois River, a tributary to the Kankakee 
River, were 1,484 Kg⋅day-1 and comprised the majority of the total phosphorus loading into the 
Kankakee River.  The Mazon River (DV 04), which is also upstream from the Illinois River at 
Marseilles, had a baseline loading of 183 Kg⋅day-1 (Figure 4-4). 
 

Yields of total phosphorus on the Illinois River ranged from 1.16 Kg⋅Ha-1 ⋅Yr-1 near  
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Hennipin (D   16), to 1.85 Kg⋅Ha-1 ⋅Yr-1 near Marseilles (D   23).  Yields of total phosphorus in 
the Des Plaines River basin were significantly higher, due primarily to point source discharges 
and to a lesser extent urban runoff, than in the Kankakee River basin.  Where the Des Plaines 
River enters Illinois from Wisconsin (G   08), yields of total phosphorus  were 0.49 Kg⋅Ha-1 ⋅Yr-

1.  But near Riverside (G   39), the yield had increased to 2.55 Kg⋅Ha-1 ⋅Yr-1.  On the Chicago 
Sanitary and Ship Canal (GI  02) total phosphorus yields were 8.9 Kg⋅Ha-1 ⋅Yr-1.  Yields of total 
phosphorus on the Kankakee River near Wilmington (F  01) were 0.78 Kg⋅Ha-1⋅Yr-1 (Figure 4-4). 
 

Baseline loads of total phosphorus to the Illinois River from its major tributaries ranged 
from 1 Kg⋅day-1 on Slug Run (DJBZ01), a tributary to Big Creek in the Spoon River basin, to 
3,845 Kg⋅day-1 on the Sangamon River near Oakford (E   25).  The Spoon River and Fox River 
both contributed over 2,500 Kg⋅day-1 of total phosphorus to the Illinois River, followed by the 
Vermilion River and La Moine River at just over 1,650 Kg⋅day-1.  Yields of total phosphorus 
were highest in the upper La Moine River (DG 04) 3.26 Kg⋅Ha-1 ⋅Yr-1.  However, yields of 
dissolved phosphorus at this station were only 0.34 Kg⋅Ha-1 ⋅Yr-1 indicating that the total 
phosphorus load was primarily attached to sediment particles.  Streams in the Illinois River basin 
where baseline phosphorus loads were significantly influenced by point source discharges, 
(based on high proportions of dissolved phosphorus loads) included Mauvaisse Terre Creek 
(2.82 Kg⋅Ha-1 ⋅Yr-1); the Sangamon River near Decatur (see above) and Sugar Creek (EID 04) a 
tributary to Salt Creek in the Sangamon River basin (3.25 Kg⋅Ha-1 ⋅Yr-1). 
 

On the six Kaskaskia River stations, baseline loads of total phosphorus ranged from 178 
Kg⋅day-1 downstream of the Lake Shelbyville dam (O   11) to 3,233 Kg⋅day-1 near Okawville (O 
  20).  Baseline loads on tributaries to the Kaskaskia River ranged from 2 Kg⋅day-1 on Asa Creek 
(OZZT01) to 532 Kg⋅day-1 on Silver Creek (OD 07).  Yields of total phosphorus in the 
Kaskaskia River basin were highest on streams receiving urban runoff or point source discharges 
and included Sugar Creek (OH 01) 4.11 Kg⋅Ha-1 ⋅Yr-1, Richland Creek (OC 04) 3.77 Kg⋅Ha-1 ⋅Yr-

1, and Silver Creek (OD 06) 2.65 Kg⋅Ha-1 ⋅Yr-1. 
 

On the smaller direct tributaries to the Mississippi River, baseline loads of total 
phosphorus ranged from 3 Kg⋅day-1 on Pond Creek (NG 02 ) in the Big Muddy basin, to 1,587 
Kg⋅day-1 on the Big Muddy River (N   12).  On the Mississippi River, loads of total phosphorus 
increased from 24,766 Kg⋅day-1 at Fulton (M   04) to 47,844  Kg⋅day-1 at Keokuk (K   04).  
Yields of total phosphorus also increased from 0.41 Kg⋅Ha-1⋅Yr-1 at Fulton (M   04) to 0.57 
Kg⋅Ha-1⋅Yr-1 at Keokuk (K   04) (Tables 4-1 and 4-2). 
 

In the Ohio River basin, baseline loads of total phosphorus ranged from 3 Kg⋅day-1 on 
Lusk Creek to 2,854 Kg⋅day-1 on the Little Wabash River ( C   23).  Baseline loads of total 
phosphorus on the Wabash River at Hutsonville, Illinois were 3,016  Kg⋅day-1.  As with other 
watersheds, yields of total phosphorus were highest on streams which received urban runoff or 
wastewater treatment plant discharges.  Yields ranged from 0.11 Kg⋅Ha-1⋅Yr-1 on Lusk Creek to 
4.37 Kg⋅Ha-1⋅Yr-1 on Saline Branch .  Yields of dissolved phosphorus were less than 0.7 Kg⋅Ha-

1⋅Yr-1 with the exception of Saline Branch (BPJC06) which was 4.0 Kg⋅Ha-1⋅Yr-1(Figure 4-4). 
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Total Suspended Solids 
 

Baseline loads of total suspended solids on the Rock River ranged from 860,933 Kg⋅day-1 

near Byron (P   14), to 2,372,328 Kg⋅day-1 near Joslin (P   04).  Unlike nitrogen and phosphorus, 
the maximum baseline suspended solids loadings on the Rock River were exceeded on two 
streams in addition to the Illinois River main stem: the Spoon River (DJ 08) and Mackinaw 
River (DK 12).  Yields of total suspended solids on the five Rock River stations ranged from 152 
to 350 Kg⋅Ha-1 ⋅Yr-1.  Yields on two tributaries to the Rock River were significantly higher: the 
Green River, PB 04  (702 Kg⋅Ha-1 ⋅Yr-1) and Elkhorn Creek, PH 16 (1,535 Kg⋅Ha-1 ⋅Yr-1) (Figure 
4-5).   
 

On the Illinois River, baseline loads of total suspended solids ranged from 1,811,678 
Kg⋅day-1 near Marseilles (D   23), to13,875,624 Kg⋅day-1 near Hardin (D   01).  The Kankakee 
River near Wilmington (F   01) had a baseline loading of 1,468,303 Kg⋅day-1.  The Iroquois 
River (FL 02) was a major contributor to the loads in the Kankakee River with a baseline loading 
of 772,481 Kg⋅day-1.  The Des Plaines River (based on combining three stations: G   11, GB 11 
and GI 02) was estimated to have a baseline load of 304,836 Kg⋅day-1.  On major tributaries to 
the Illinois River, the largest contributors of baseline loadings of suspended sediments were the 
Spoon River at DJ 08 (2,663,539 Kg⋅day-1) and the Mackinaw River at DK 12 (2,717,971 
Kg⋅day-1).  The Sangamon River (E   25) was also a large contributor of baseline loadings with 
2,035,757 Kg⋅day-1.  Two other tributaries to the Illinois River, the Fox River and Vermilion 
River, contributed more than 1,000,000 Kg⋅day-1 of total suspended solids.   
 

Yields of total suspended solids in the Illinois River basin were generally lower on 
stations in the Fox River watershed when compared with the other watersheds.  Yields were less 
than 180 Kg⋅Ha-1 ⋅Yr-1 with the exception of the farthest downstream station on the Fox River.  
Yields of total suspended solids were greater than 1,500 Kg⋅Ha-1 ⋅Yr-1 on Macoupin Creek, 
Indian Creek (DF 04), La Moine River, Spoon River and its tributary Indian Creek (DJL 01), 
Mackinaw River, two tributaries to the Sangamon River (Sugar Creek and Kickapoo Creek) and 
West Bureau Creek (Figure 4-5). 
 

On the six Kaskaskia River stations, baseline loads of total suspended solids ranged from 
20,571 Kg⋅day-1 below Lake Shelbyville (O   11), to 1,134,907 Kg⋅day-1 at the farthest 
downstream station near Okawville (O   20).  Baseline loadings exceeded 200,000 Kg⋅day-1 from 
stations on Richland Creek (OC 04), Silver Creek (OD 07) and Shoal Creek(OI 08).  Yields of 
total suspended solids were highest on Richland Creek (OC 04) 2,365 Kg⋅Ha-1 ⋅Yr-1 and Sugar 
Creek near Albers (OH  01) 1,468 Kg⋅Ha-1 ⋅Yr-1(Figure 4-5). 
 

On the smaller direct tributaries to the Mississippi River, baseline loadings of total 
suspended solids ranged from 59,945 Kg⋅day-1 on Marys River (II 03) to 1,692,382 Kg⋅day-1 on 
Bear Creek near Marcelline (KI 02).  Yields from Bear Creek were the highest of any of the 
stations reviewed, 6,839 Kg⋅Ha-1 ⋅Yr-1.  The values on Bear Creek were affected by a sample 
collected during the highest flow event recorded on Bear Creek.  On the Mississippi River, loads  




