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Introduction 

The US Army Corps of Engineers (USACE), Chicago District operates the Chicago Area 
Confined Disposal Facility (CDF) under the Illinois Environmental Protection Agency 
(IEPA) Water Pollution Control Permit No. 2001-EA-4691, dated December 7, 2001 
(Appendix A).   The permit renews and replaced Permit No. 1997-EA-3213 and expires 
December 1, 2006.  The permit provides Standard Conditions, and is also subject to 
Special Conditions.  Special Condition 2 states “Monitoring shall be conducted in 
accordance with the [USACE] report entitled ‘Water Quality Monitoring at the Chicago 
Area Confined Disposal Facility, Calumet Harbor, IL’, submitted as part of the February 
6, 1997 application.”  A copy of the current permit, including the monitoring plan, is 
included in Appendix A.  
 

Purpose 

The purpose of this report is to comply with Special Condition 4 of the current operating 
permit: “A report containing data from the beginning of the project to the time of the next 
permit renewal submission shall be provided in the application for the renewal of the 
permit.  The permitee shall provide an analysis of these data showing trends for the 
parameters tested.  All data will be accounted for and correlated with locations currently 
used.”  This report includes a discussion of the data collected and a trend analysis for 
those data.   
 

Project Description

The Chicago Area confined disposal facility (CDF) is a diked facility for the disposal and 
containment of dredged sediment from the deep-draft federal navigation projects in 
Chicago, Illinois.  The Chicago Area CDF is an in-water structure designed to receive 
dredged materials and to prevent the reentry of material or residuals into the Calumet 
River or Harbor or into Lake Michigan.  The CDF was constructed in 1982-1984, and is 
located in Calumet Harbor, adjacent to the Iroquois Landing port terminal and north of 
Calumet Park.  The facility is operated and maintained by USACE, Chicago District 
under the authority of Public Law 91-611, Section 123.  Since the construction of the 
CDF, USACE Chicago District has monitored water quality in the vicinity of the facility 
in compliance with the applicable IEPA Water Pollution Control Permit.   

 
Figures 1 and 2 show the CDF vicinity and facility.  The general operation of the CDF is 
for dredged material including entrained water to be placed mechanically, via trucks or 
cranes, into the CDF.  As the material settles, water is drained through filter cells and 
discharged into the Calumet River downstream from Lake Michigan.  The dredged 
material remains in the CDF; since the CDF is still operating, the sediment is uncovered.  
Water in the form of rain or snow can enter the CDF.  During large storms, waves from 
Lake Michigan may also overtop the dike crest.  As documented in the annual water 
quality reports (see references), the water level in the CDF fluctuates with the Lake 
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Michigan water level.  Any drainage of water from the CDF is through the filter cells; the 
filter cell influent and effluent is monitored during discharges.  The filter cells are 
typically only operated during dredging operations.  Dredging operations occur 
periodically, when shoaling causes navigational problems.  The CDF has remaining 
capacity, and it is anticipated that the facility will continue to be used for dredged 
materials from the Calumet River and Harbor and the Chicago River and Harbor for a 
number of years.  
 
The Chicago Area CDF was constructed from dikes of limestone with a synthetic liner 
placed over the core of the dikes on the inside face, and larger stone as a cover to protect 
against wave action.  Adjacent to the CDF dikes on the west side is Iroquois Landing.   
Iroquois Landing is part of the Chicago Regional Port District property.  In 1982-1984, 
when the CDF was constructed, the southern half of the property was an on-going landfill 
operation for municipal and steel mill industrial solid wastes.  Iroquois Landing was 
constructed on a landfill composed of  slag, cinders, ash, and foundry sand.  There is also 
coal, earth, wood, iron and steel, and miscellaneous material distributed through the blast 
furnace and foundry wastes.  The landing is relatively impermeable (water ponds readily 
on the surface following rainfalls), and does not support vegetation.  It is likely that in the 
poorly sorted and highly varied landfill material a continuous water table does not exist.  
The perched groundwater at Iroquois Landing reflects the varied characteristics of the fill 
material.  
 

Water Quality Monitoring Plan 

The Chicago Area CDF water quality monitoring plan includes routine monitoring and 
monitoring during dredging events.  The water quality monitoring plan was modified in 
1997 with the renewal of the IEPA Water Pollution Control Permit, as detailed in the 
USACE document “Water Quality Monitoring at the Chicago Area Confined Disposal 
Facility, Calumet Harbor, IL”.  The plan sample locations, parameters, and schedule were 
revised to provide a standardized and more meaningful and cost-effective data set, and 
allow for quantitative comparisons between the monitoring locations over time and for 
meaningful comparisons between the data sets.    
 
 
Monitoring Locations  

The current monitoring locations are shown in Figures 3 and 4 for routine and dredging 
operation monitoring.  The pre-1997 monitoring locations are shown in Figure 5.  The 
current samples collected for both routine monitoring and monitoring during dredging 
events include: three individual CDF stations (CDF-001, CDF-002, and CDF-003); three 
near-dike composite samples composited from nine near-dike sampling locations (ND-
COMP-001, ND-COMP-002, and ND-COMP-003); three landing well locations (CH-18-
81, CH-19-81, and CH-20-81); three background Calumet Harbor/Lake Michigan 
sampling locations (BACK-001, BACK-002, and BACK-003); and three river sampling 
locations (RIV-001, RIV-002, and RIV-003).  In addition, during dredging operations 
suspended solids monitoring occurs around the dredging operation and the sediment 
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rehandling areas.  The influent and effluent for the filter cells through which the CDF is 
drained are also monitored during dredging.    
 
Monitoring Parameters 

The parameters and required detection limits (RDLs) for routine monitoring and 
monitoring during dredging events are given in Table 1.  Due to the potential for impacts 
during dredging events, the samples collected during dredging events are analyzed for a 
more comprehensive list of parameters. 
 

 

Table 1:  Monitoring Parameters and Detection Limits 

 

Parameter Required Detection Limit 
(mg/L, unless noted) 

Parameters, Routine and During Dredging Monitoring 
Chromium (total) 0.005 
Manganese (total) 0.005 

Zinc (total) 0.005 
Ammonia as Nitrogen 0.001 

Phosphorus 0.005 
Total Kjeldahl Nitrogen (as N) 0.2 

pH ± 0.01 units 
Total Dissolved Solids (TDS) 5.0 
Total Suspended Solids (TSS) 5.0 

Additional Parameters During Dredging Monitoring 
Arsenic (total) 0.002 

Cadmium (total) 0.02 
Copper (total) 0.02 
Cyanide (total) 0.01 

Lead (total) 0.005 
Mercury (total) 0.0002 
Nickel (total) 0.02 
Oil & Grease 5.0 
Temperature ± 0.1 °C 

Dissolved Oxygen ± 0.1 mg/L 
Hardness 10.0 

 
 

 
Monitoring Schedule 

Routine monitoring is conducted three times per year; the approximate dates of sample 
collection are March-April, July-August, and October-December.  Routine monitoring is 
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not conducted if dredging is occurring; during dredging operations a more extensive 
monitoring schedule is followed. 
 
During dredging monitoring is conducted on a set frequency. Two weeks before and two 
weeks after the dredging event, water quality samples are collected twice a week.  During 
dredging, samples are collected on a once a week schedule except for two consecutive 
weeks of twice a week sampling, scheduled at the approximate halfway point of the 
dredging event.  Table 2 gives a summary of the dredging events which have occurred 
since the construction of the Chicago Area CDF. 
 
 

Table 2:  Dredging Events 

Year of Operation Location of Dredging Volume of Dredged 
Material 

Oct. – Dec. 1984 Calumet River 100,000 yd3

July – Sept. 1985 Calumet River 108,000 yd3

May – June 1986 Chicago Harbor & Chicago River 62,000 yd3

April – June 1989 Calumet River 70,000 yd3

May 1991 Calumet River 3,100 yd3

December 1994 Calumet River 62,000 yd3

Aug. 2000 – April 2001 Calumet River, Calumet Harbor, 
Breakwater 

206,000 yd3

Sept. – Dec. 2001 Calumet Harbor 291,000 yd3

June 2002 Obstruction Removal in Calumet 
River 

1000 yd3

Sept. – Dec. 2003 Calumet River 135,000 yd3

 
 
Before 1997, a different monitoring schedule and locations were used.  The former 
monitoring locations are shown in Figures 5 and 6.   Sampling location 1 is 
approximately equal to the current “CDF” sampling location, that is, the sample is taken 
from the standing water within the dikes of the CDF.  Sampling location 4 (a and b) is 
near the current river samples.  Sampling locations 5, 6, and 7 are outside the CDF in 
Lake Michigan, and are similar to the current “near CDF” sample locations.  Sampling 
location 8 (a and b) is further outside the CDF into Lake Michigan and is assumed to be 
similar to the current background sample locations.   These sampling data were collected 
only during dredging events, which occurred in 1984, 1985, 1986, 1989, and 1994.   
 
Monitoring wells Ch-18-81, CH-19-81, and CH-20-81 were sampled on a routine basis, 
with the sample frequency varying by parameter.  The “dike” monitoring wells (CH-04-
83, CH-05-83, CH-07-84, CH-08-84, CH-09-84, CH-10-84 and CD-11-87) were sampled 
on a routine basis before 1997, but have not been sampled since 1997.       
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Data Analysis 

As required by IEPA Water Pollution Control Permit No. 2001-EA-4691 Special 
Condition #4, a statistical analysis of the monitoring data was performed.  The analysis 
included an evaluation of the data, a determination of seasonal trends, a time trend 
analysis, and an analysis of variance to determine whether data from the various sampling 
locations were significantly different.   These analyses are discussed further, below.  
 
Data 

The data collected at the Chicago Area CDF fall into two distinct groups:  1984 to 1997 
and 1997 to present.  The two groups of data had different sampling frequencies and 
locations, and some different parameters.  Because of these differences, it is difficult to 
use all of the data for a single comprehensive analysis.  In addition, there are data 
collected during dredging events, and data collected during routine monitoring.  The 
dredging events occurred only periodically, and are useful only in comparison to the 
routine monitoring, to determine whether the dredging operation had an impact on water 
quality in the area of the CDF.  The routine data collected in the CDF, Calumet Harbor 
and Calumet River from 1997 – 2005 can be used to investigate seasonal trends, time 
trends, and to compare locations.   
 
The limited data collected before 1997 in Calumet Harbor, Calumet River, and the CDF 
are not sufficient in number and were not collected on a regular basis (these locations 
were only monitored during dredging events before 1997).  Because the pre-1997 
dredging event data were only for limited, discrete events, there is limited analysis that 
can be done on the pre-1997 dredging event data.  Due to the lack of an established 
background dataset there is no basis for comparison.   
 
The landing monitoring well data for CH-18-81, CH-19-81, and CH-20-81 were 
monitored on a different frequency pre-1997, however the well location and the 
parameters monitored are the same for the entire period so that some analyses can be 
done using the complete period of record data set.  The dike well locations (CH-04-83, 
CH-05-83, CH-07-84, CH-08-84, CH-09-84, and CH-10-84) were sampled routinely 
from 1984 to 1997, however there was no background sample location.  Well CH-11-87 
was only monitored for PCBs, and the data were always non-detectable so no statistical 
analysis can be done for this well.  For the well locations where data exist, a trend 
analysis was done.  Comparative statistics were also determined for these well data, 
however no comparison was done to the CDF, Calumet River, and Lake Michigan data 
since there is no reason to believe that the Iroquois Landing groundwater quality is 
related to these surface waters.  
 
In general, the data used for the statistical analysis were collected between 1997 and 2005 
during routine monitoring three times per year, and during the three dredging events that 
occurred within that timeframe.  Data for Ammonia Nitrogen, Chromium, Manganese, 
Zinc, Total Phosphorus, Total Kjeldahl Nitrogen (TKN), Total Suspended Solids (TSS), 
and Total Dissolved Solids (TDS) were used.  As discussed above, for each monitoring 
location, three samples were collected (Figure 3).   The samples locations were all treated 
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as one data source, for example Back 001, Back 002, and Back 003 were all used to 
describe “background Lake Michigan” because there is no statistical difference between 
the samples taken for a given monitoring location.  However, the three landing 
monitoring wells were treated as separate sampling points; there are differences between 
the three wells.  The monitoring locations are referred to in this discussion as:  
background (locations Back 001, Back 002, Back 003, or location 8 for pre-1997 data); 
near CDF (ND-Comp 001, ND-Comp 002, ND-Comp 003 or locations 5, 6, 7 for pre-
1997 data), river (Riv 001, Riv 002, Riv 003, or location 4 for pre-1997 data); in CDF 
(CDF 001, CDF 002, CDF 003, or location 1 for pre-1997 data); MW 18 (CH-18-81); 
MW 19 (CH-19-81); MW 20 (CH-20-81). 
 
Environmental data include measurements of constituents at trace levels.  Typically, 
concentrations below some set limit (the detection limit) cannot be measured reliably; the 
un-measurable concentrations are presumed to fall between zero and the detection limit.  
Such data sets are referred to as “left-censored,” since the lower (left) end of the dataset 
is truncated at the detection limit.  There are various ways to handle data that are reported 
as “non-detectable.”  The three methods typically used for statistical analysis of data sets 
with non-detectable data are 1) zero is used for non-detectable concentrations; 2) one-half 
the detection limit is used for non-detectable concentrations; or 3) the detection limit is 
used for non-detectable concentrations (USACE WES, 1995).  In this study, for statistical 
calculations the detection limit was used in place of data that were reported as non-
detectable.  This approach is considered appropriate when the percent of “censored” data 
is less than 20%, and the variances are equal (USACE WES, 1995).  These assumptions 
are true for all of the data sets except Chromium.  The Chromium data were more than 
80% non-detectable.  No data substitution methods are considered adequate when the 
data set is more than 80% censored (USACE WES, 1995).  Because of the lack of 
measurable chromium concentrations, no conclusions can be drawn regarding chromium 
concentrations.  The chromium data are not discussed further in the analysis below.   
 
The raw data have been reported previously in other publications (see references), and 
thus are not included in this report.  However, Appendix B includes plots of the data that 
were used for the analysis, including the routine and dredging monitoring data from 1984 
to 2005 and monitoring well data (1984 to 2005 for the landing wells, and 1984 to 1997 
for the dike wells).   
 
 
Analytical Methods 

Analysis of data was done using statistical functions of Microsoft Excel  The statistical 
add-in package Analyse-it was used for obtaining descriptive statistics and non-
parametric analysis of variance (ANOVA).  The specific statistical calculations are 
discussed further, below.   The analyses conducted were: 
 
1.  The data were examined for seasonal variations, both during routine monitoring and 
during dredging events.  
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2.  For the routine monitoring data from Lake Michigan, Calumet Harbor, Calumet River 
and the CDF, a trend analysis of the data over time was conducted, using the routine 
monitoring data from 1997 through 2005.  For the Iroquois Landing monitoring wells, a 
trend analysis of the data over time was conducted using the monitoring data from 1984 
through 2005 or from 1997 through 2005, depending on the parameter.  (Note that not all 
parameters were measured consistently over time throughout the 21 years of monitoring.)  
For the dike wells, a trend analysis of the data was conducted using the monitoring data 
from 1984 to 1997.    
 
3.  Both the routine monitoring and dredging event monitoring data from 1997 through 
2005 were compared to determine whether there are significant differences based on 
monitoring location.  The intent of this analysis was to determine whether the CDF was 
having an impact on water quality outside the facility.  
 
 
Seasonality 
 
The routine monitoring occurs in roughly spring, summer, and fall.  Dredging events can 
occur year round, although high waves in the winter can limit activities.  Because the data 
were taken during different seasons, there is the possibility of seasonal variation in the 
data, which would need to be controlled for in any analysis.  The data were examined for 
seasonal variations, and no statistically significant variation between seasons was found, 
with the exception of the ammonia data for Lake Michigan (the background sampling 
location).  Background Lake Michigan ammonia data show a significant difference 
between the routine monitoring (spring, summer, fall) and the dredging event (2000, 
2001, and 2003) background samples (fall and winter).  The background Lake Michigan 
ammonia concentrations measured during dredging were significantly lower than the 
routine monitoring background Lake Michigan ammonia concentrations.  This difference 
is likely due to the seasonal difference between the routine monitoring, which occurs 
during warmer weather, and the dredging events that occurred during colder weather.  
Since no other dataset showed a seasonal effect, the background data collected during 
dredging events were combined with the routine monitoring background data to make 
one larger background Lake Michigan data set for each parameter.  This was not done for 
the ammonia data.  
 
 
Time Variation (Time Trend) 

The trend analysis of the data was based on a calculation of significance.  The data were 
plotted as concentrations verses time.  For each data set, a linear relationship between 
time and concentration was assumed.  The regression data (trendline slope and standard 
error of the slope), were calculated in MS Excel using the regression analysis tools.  The 
slope of each linear trendline was divided by the standard error of the slope.  The result 
was compared to the t-value for a two tailed test at the 95% level of significance (ie. a 
value of ±1.96.)  The data for the regression analysis are given in Appendix C.  Based on 
this calculation, the data sets listed in Table 3 were found to have a significant time 
relationship.   
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 Before 1997 when a new monitoring program was implemented, the current monitoring 
locations were not used for routine monitoring, with the exception of the landing wells 
(MW-18, MW-19, and MW-20).  Wells 18, 19, and 20 were monitored on a quarterly or 
semi-annual basis, however some parameters (Total Zinc, Total Phosphorus, Total 
Manganese) were not monitored throughout the entire period from 1984 to 2005.  For 
ammonia, TDS, TKN, and TSS it was possible to do a time trend analysis using data 
from 1984 through 2005 for wells 18, 19, and 20.  For zinc, phosphorus and manganese, 
only the data for wells 18, 19, and 20 from 1997 through 2005 were used for the time 
trend analysis.  For the surface water monitoring locations, data from 1997 through 2005 
were used for the time trend analysis, since pre-1997 the same monitoring locations were 
not used and the locations used were only monitored during the periodic dredging 
operations.   For the dike wells, data from 1984 to 1997 were used.  
 
 
 

Table 3:  Sampling data sets that show a time trend.  
Parameter Sampling location 

    +/- indicates direction of trend 
Ammonia Background (-) 

Near CDF (-) 
River (-) 
MW 19 (-) 
MW 20 (-) 
MW 4 (+) 
MW 9 (-) 
MW 10 (-) 

Manganese CDF(+) 
MW 18 (-) 
MW 20 (+) 
MW 4 (+) 
MW 9 (-) 
MW 10 (-) 

Total Dissolved Solids CDF (+) 
MW 4 (+) 
MW 7 (+) 
MW 9 (+) 
MW 10 (+) 

Total Kjeldahl Nitrogen CDF (+) 
MW 5 (-) 
MW 7 (-) 
MW 8 (-) 
MW 9 (-) 
MW 10 (-) 

Total Phosphorus Background (-) 
Near CDF (-) 
River (-) 
CDF (+) 
MW 7 (-) 
MW 9 (-) 
MW 10 (-)  
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Parameter Sampling location 
    +/- indicates direction of trend 

Total Suspended Solids Background (+) 
CDF (+) 
MW 5 (-) 
MW 8 (-) 
MW 10 (-) 

Zinc Background (-)  
MW 7 (-) 
MW 9 (-) 

 
 
Based on the trend analysis, some conclusions can be drawn regarding the water quality 
during routine monitoring events.   
 
1. Background Lake Michigan samples show decreasing ammonia, phosphorus, and 

zinc.  This may be attributed to less non-point source run-off or other improvements 
in southern Lake Michigan water quality due to Clean Water Act compliance by 
others.  The Lake Michigan samples did show an increasing trend in TSS, and there is 
no readily available explanation for this.  Because the background Lake Michigan 
sample location should not be impacted either by the CDF or by dredging operations, 
these trends are not caused by or related to the conditions in the CDF.   

 
2. The Near CDF data also show less ammonia and phosphorus over time.  As with the 

Lake Michigan background samples this trend does not appear to be caused by or 
related to conditions in the CDF.     

 
3. The Calumet River data show a similar trend in decreasing nutrient concentrations 

over time as found in the Lake Michigan and Near CDF samples.  This finding is not 
surprising since the river is strongly influenced by Lake Michigan (water flows 
generally into the river from Lake Michigan.)  Again, these trends do not appear to be 
caused by or related to conditions in the CDF. 

 
4. Data from samples collected inside the CDF show a strong time variant.  Manganese, 

Phosphorus, TKN, TDS, and TSS all show an increasing trend over time.  This is not 
an unexpected trend.  The CDF is now more full of sediment, and with less water 
there is more turbidity and more partitioning of compounds to the water column from 
the sediment.  Although data indicate that some water quality parameters are 
increasing inside the CDF over time, there is no apparent impact outside the CDF 
since the river and near CDF samples do not follow the same trends.        

 
5. The monitoring wells show variable trends, with some parameters increasing over 

time and some parameters decreasing over time in various dike and landing wells.  
These trends do not appear to be consistent with or reflect the conditions in the CDF, 
since the trends are not consistent between the CDF and the various wells.  The 
groundwater quality issues at Iroquois Landing are well documented since the area is 
a landfill site, and it is likely that the monitoring well trends reflect variations in 
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groundwater quality over time.  In any event, the trends in the monitoring wells do 
not appear to be related to the CDF operation.  

 
None of the trend data indicate that the increasing concentrations within the CDF are 
causing increasing concentrations in the River or Lake Michigan, ie., the CDF is not 
impacting water quality.  In fact, the data support the notion that water in southern Lake 
Michigan is generally improving in quality.    
 
 
Comparison of Locations 

The data for the seven monitoring locations (background Lake Michigan, near CDF in 
Lake Michigan, Calumet River, in the CDF, MW 18, MW 19, and MW 20) were 
compared to determine the whether there are statistically significant differences in the 
results from the monitoring locations.  In addition, data from the post-1997 dredging 
events (in 2000/2001, 2001, and 2003) were compared to the routine monitoring data.  
The dredging events are referred to as dredging event 2000/2001 (D2000), dredging 
event 2001 (D2001), and dredging event 2003 (D2003), respectively.  The pre-1997 data 
were not compared to current data  for determining the significance of monitoring 
location since the monitoring parameters and locations are not the same as the 1997 to 
2005 monitoring.  Figure 3 shows the monitoring locations; there are three sampling 
locations for each of the Lake Michigan, Calumet River and CDF monitoring areas.   
 
The data sets for the monitoring locations were compared using a comparison of means.  
Appendix D gives the comparative descriptives for each data set.  For each data set, the 
mean, standard deviation, standard error, and 95% confidence interval were calculated.  
Box plots are also shown, and outliers are visible on the box plots.  In general, outliers 
were not deleted from the dataset, since there was no clear basis for eliminating outliers 
and because environmental monitoring data can vary due to factors not controlled for in 
this study.   
 
The Mann-Whitney U test (the Wilcoxon rank-sum test) was used to evaluate the 
significance of sampling location.   The Mann-Whitney test is a non-parametric 
independent two-group comparison, which compares the distribution of the means of the 
sample sets and determines if a statistical difference is detected among the groups.  The 
Mann-Whitney test is analogous to the parametric Students t-Test, which tests the null 
hypothesis between two independent groups assuming a normal distribution.   
 
In general, parametric tests such as the Students t-Test are based on the assumption that 
the data follow a normal (or otherwise known) distribution and that the data can be 
measured on a continuous scale.  Non-parametric tests are used when the assumptions 
inherent in the parametric tests either cannot be met or are unknown.  For example, non-
parametric tests are used when the distribution of the data is not known (or is not known 
to be normal), or when the sample size is small.  In the case of the Chicago CDF water 
quality monitoring data, a non-parametric test was used because it cannot be assumed that 
the data are distributed normally and because some data sets, such as the dredging event 
data sets, are small.  
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The null hypothesis used for this analysis is that the data are similar to the background 
data, that is, there is no difference between data sets collected at the various monitoring 
points.  The p-values calculated for the test represent the probability of making a “Type 1 
error.” A Type 1 error is the error of rejecting the null hypothesis when it should be 
accepted.  In this case, given our null hypothesis, a Type 1 error would be the finding that 
the data sets from two locations are different, when in fact they are equal.  A p-value can 
vary between <0.0001 to 1.0.  When the p-value is greater than 0.05 for a 95% 
confidence level there is a greater chance of a Type 1 error, or in other words, for our 
case the two data sets cannot be determined to be significantly different.   When the p-
value is less than 0.05 (corresponding to 95% confidence), there is a low chance of a 
Type 1 error, or, for our case the two data sets are found to be significantly different.    
 
 The data sets were compared to background Lake Michigan concentrations, and the 
various dredging event data were compared to the routine monitoring results for the same 
parameters and locations.  For the data sets analyzed, Table 4 gives a summary of the 
monitoring locations that were found to be significantly different based on location.   The 
table lists the parameters that were found to be significantly different.  
 
Based on the comparison of the data sets, some conclusions can be made regarding water 
quality in and around the CDF.  First, a clear conclusion is that the water quality in the 
CDF is significantly different than the water quality in Lake Michigan for all parameters, 
including both routine monitoring data and dredging event monitoring data.  This is not 
unexpected based on the sediment quality; the sediment from the Calumet and Chicago 
Harbors is known to contain metals and nutrients and for this reason is placed in the 
CDF.  As the CDF has filled, the water quality in the CDF has become relatively worse 
as demonstrated by the time trend analysis.  
 
The Calumet River water quality is also typically different from the background 
conditions.  The Calumet River flow direction depends on the lake level and on other 
factors, although the flow direction is generally considered to be from the Lake.  
However, the comparatively shallow river water quality is impacted by boat traffic and 
various point source discharges, as well as by non-point run-off and groundwater flow.  
In addition, during storm events the flow direction may be toward the lake, if the locks 
are opened to control water levels on the Cal-Sag canal.  Despite the statistical 
differences between the background monitoring data and the river data, there is no 
evidence that the CDF is impacting the river.  Discharges from the filter cells during 
dredging events were monitored and the filter cells were meeting water quality standards 
for discharge.  The filter cell data are discussed in the various dredging event monitoring 
reports.  
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Table 4:  Significantly Different by Location at the 95% Confidence Level 
 Near 

CDF 
River In CDF D2000 

Near 
CDF 

D2000 
River 

D2000 In 
CDF 

D2001 
Near 
CDF 

D2001 
River 

D2001 In 
CDF 

D2003 
Near 
CDF 

D2003 
River 

D2003 In 
CDF 

Background NH3
TKN 
TP 
Zn 

NH3  
Mn 
TDS 
TKN 
TP 
TSS 
Zn 

NH3
Mn 
TDS 
TKN 
TP 
TSS 
Zn 

Mn 
TKN 
Zn 

Mn 
TDS 
TKN 
TP 
TSS 
Zn 

Mn 
TDS 
TKN 
TP 
TSS 
Zn 

Mn 
TKN 
TSS 
Zn 
 
 

Mn 
TDS 
TKN 
TSS 
Zn 
 

Mn 
TDS 
TKN 
TP 
TSS 
Zn 

TKN 
Zn 

Mn 
TDS 
TKN 
TSS 
 

Mn 
TDS 
TKN 
TP 
TSS 
Zn 

Near CDF    NH3
TP 

  NH3
Mn 
TKN 
TP 
TSS 

  NH3
TKN 
TP 

  

River     NH3
Mn 
TDS 
TP 

  NH3
TKN 
TP 
Zn 

  NH3
TDS 
TKN 
TP 

 

In CDF      NH3
TKN 
TP 

  NH3
Mn 
TKN 
TP 
TSS 

  NH3
Mn 
TDS 
TKN 
TP 
TSS 

D2000 
Background* 

    NH3 NH3       

D2001 
Background* 

       NH3 NH3    

D2003 
Background* 

          NH3 NH3

*Only Ammonia data were broken out between routine background and dredging event background, since these data showed a seasonal effect.  
For other datasets, the routine monitoring background and the dredging event background were combined, since the background data did not show 
a statistical difference.  
The data locations in the columns are typically higher than the comparison location in the rows. Appendix D gives the comparative statistics. 



 

The Near CDF monitoring location is more similar to the background Lake Michigan 
water quality, with the exception of nutrient parameters.  In general, the ammonia, 
phosphorus and total Kjeldahl nitrogen concentrations are different between the 
background monitoring location and the near dike monitoring location.  A reasonable 
explanation for this finding is the shallower water and the algal growth on the stone dikes 
surrounding the CDF.  It is likely that the shallower, warmer water with a shallow surface 
area supports more biological activity than the colder, deeper background monitoring 
location.  In addition, the near shore area may be impacted by surface run-off.  However, 
given the non-significance of the metals data, as well as the TSS data, it is unlikely that 
the CDF is impacting the near CDF water quality.    
 
Zinc measurements were typically different from the background monitoring location for 
all other monitoring locations for both routine monitoring and dredging event monitoring.  
The cause of this is not known. 
 
 

Conclusions 

Based on the analyses presented above, it can be concluded that the concentrations of the 
monitoring parameters are increasing over time within the CDF pond.  There are 
significant differences between the background Lake Michigan monitoring data and the 
data from other monitoring locations.  However, there is no systematic trend in the data 
which would indicate that the monitoring locations are being impacted by the CDF.  A 
comparison of data based on monitoring location also allows only the conclusion that the 
CDF and River are significantly different from Lake Michigan.  Other trends in data and 
parameters are either not consistent over location or over time.  Routine and dredging 
event data reports (see references for reports previously submitted) have not indicated 
any short term or event based impacts during the last 22 years of monitoring.  Based on 
the analyses in this report and on the data presented during the last 22 years of routine 
monitoring and dredging event monitoring, it can be concluded that the CDF is not 
causing short or long term water quality impacts in Lake Michigan or the Calumet River.  
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Figure 1:  Chicago Area Confined Disposal Facility Vicinity 
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Figure 2:  Chicago Area CDF Facility 
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Figure 3:  Current Monitoring locations  
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Figure 4:  Dredging Operation Monitoring Locations 
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Figure 5:  Past (Pre-1997) Well Monitoring Locations 
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Figure 6:  Past (Pre-1997) Dredging Event Monitoring Locations 
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ILLINOIS ENVlRONMENTAL PROTECTION AGENCY 
WATER POLLUTION CONTROL PERMIT 

LOG NUMBERS: 4691-0 1 PERMIT NO.: 2001 -EA-469 I 

FTNAL PLANS, SPEClFlCATlONS, APPLICATION DATE ISSUED: December 7, 2001 
AND SUPPORTING DOCUMENTS 
PREPARED BY: Chicago Dimicl Corps of Engineers 

~ U B ~ C T ( c h i c a ~ o  ~ i s w i h ~ o r p s  - .  of . Engineers , - Chicago Area Confined Disposal.Facility 

PERMITTEE TO OPERATE 

Chicago District Corps of Engineers 
I I I Nonh Canal Street 
Chicago, lL 60606 

Permit is hereby granted to the above designated pcrminn(s) to operate water pollution control facilities described as ----- 
follows: 

The facilities include a 43 am confmcd disposal facility (CDF) for dredged material from the Chicago and Calumet 
Rivers. The scnlinp basin has a capacity of approximately 1.45 million gallons. The senling basin discharga iotwa (2) 
34 foot diameter dual media filters cells. with discharge to the Calumet River. 

This pennit m e w s  and replaces Permit NO. 1997-EA-3213 which was previously, issued for the herein p m i n e d  
facility. 

This operating permit expires on December 1,2006. 

This permit is issued subject to the following Special Conditlons(s). lfjuch Special Condition(s)require(s) additional or 
revised facilities, sa~isfactory engineering plan documents musl be submitted to this Agency for review and approval for 
issuance of a Supplemental Permit. 

Page I of 2 

THE STANDARD CONDlTlONS OF ISSUANCE INDICATED ON THE REVERSE SIDE MUST BE 
COMPLlED WITH IN FULL. READ ALL CONDITIONS CAREFULLY. 

BJY:JRA: DlVlSlON OF WATER POLLUTlON CONTROL 

CC: IEPA, DesPlaincs Region 
Records 
Binds Bruce 1. ~ h r d i n  

Manager; Watershed Management Section 
Bureau of Water 



ILLlNOlS ENVlROKMEhTAL PROTECTION AGENCY 
WATER J'OLLUTION CONTROL PERMIT 

LOG NUMBERS: 469 1-01 

m J A L  PLANS, SPECIFICATIONS, APPLICATION 
AND SUPPORTING DOCUhENTS 

PREPARED BY: Chicago District Corps of Engineers 

PERMITNO.: 2001-EA-4691 

DATE ISSUED: December 7, 2001 

SUBJECT: Chicago District Corps of Engineers - Chicago Area Confined Disposal Facility 

SPECIAL CONDlTlON 1: A pump with a capacity of 2250 gallons per minute shall be used during dredging 
operations to cany wastewater to the filter cells in order to reduce thc volume within the CDF in direct proponion to 
the incoming sediment and wastewater volume during dredging and disposal evens. 

SPECIAL CONDITION 2: Monitoring shall be conduned in accordance with the Corps of Engineers repon entitled 
"Wmer Qualiry Monitoring a ~ t h e  Chicago Area confined Disposal Facility, Calumet Harbor, IL", submitted as pan 
of the February 6, 1997 application. In addition to these monitoring pararneren, the permittee shall monitor for: 

i) Temperature, in routine monitoring as specified in Section 5.2.1 of the above cited repon; nnd 

ii) Polychlorinarcd biphenyls (PCBs), if dredged material for the ChicagoRiver is disposed at the Chicago 
Area CDF, in accordance with the lin of established "Target Paramaers During Dredging Events" as 
specified under Section 52.2 of the above cited reports. 

SPECIAL CONDITION 3: Repons of all analylical results shall be submitted to the Illinois EPA on a monthly basis for 
hydraulic dredging operations and on an annual bnsis for mechanical dredging operations. 

SPECIAL CONDITION 4: A repon containing data fiom the beginning of the project to the time of the next pennit 
renewal submission shall be provided in the application for the renewal ofthe permit. The perminec shall provide an 
analysis of these data showing nends for the parameters tested. All data will be accounted for and correlated with 
locations cunen~ly used (i.e., BACK I, 2.3, ND l ,2,3,  RIV I, 2,3, CDF I ,  2,3, and CH 18, 19,20, etc.). 

SPECIAL CONDITION 5: Upon completion, the site shall be covered with a five (5) foot thick clay and topsoil cap, 
graded to drain, and seeded and mulched to prevent erosion. 
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REAO ALL CONDITION6 CAREFULLY! 
STANDARD CONDITION8 

The Ilknola Cnvronmentrl Rocactian Act Illlinoia Rrvitrd 5. T k  iaauance of thi. prfmb: 
Sfolufer. Chaplar 11 1.1 2. Saclion 10391 prnnts lhc 
Environmental Protrnion Agency ruthoritv to impoan shall not ba connidrrcd am in m y  mannnr 
con~l~tions on wrmlta which it i rxuo~. rl lrcUng tk. title of t M  ptemintr upon which 

tnc permined facililicl arc to be lacatrd; 

U n l r n  thc oonstruolion for which this wrmlt is 
i r ~ u e d  h r r  bbdn complorod, thls pnrrilll will sxpirr ( I )  
two years i i f~er  tlm Oa1~ of I C S U ~ ~ C U  lor purnllls IO 
conrhucl 8ewnr  of warlawntor oourcor a I21 llvoa 
ycarl aftor the IIPIU uI IIIU~IICO for g r rm i t~  10 
culislrucl Irealnnnr wnrha or prelreatmarit worka. 

Tlio CUIIS~~IICI~WI~ or ( I ~ v ~ l o ~ i m o ~ t r  at  18olli11or coverod 
by lhie ptrmit shall ba doll0 111 complia~iw wnh 
appl~cobb provirionr of Fsdarnl l rwn #no rsgulelion~. 
1110 lllir~ois Envirol~rnorilal Prolael ACI. U I I ~  i3ulor and 
I+opc~lallunn ulloplad by Ihn Ill~lmrs Pollu110n Conlrol 
Buard. 

b. doer not r c l c re  l h r  Wlmi t tw tmm any liability 
for damspr to peraon Or Pro~cRy ca lac j  h.: or 
rraull~ng Irom lhc conrtwclion, rnaintenancc. cr 
opwotion of the propotcd fecifii~oa; 

doan not roleare r h  pemitlce from mmplisnce 
wlrh oVnr applicable rtnmir 8 r d  rcpu~mcmru 01 
Ihu United S~ r t r s ,  of the St r t r  of Illinois, or with 
~pphcrblr  IOCPI laws, ordlnonoos and rrgulrtions: 

d,  door not t o L ~  lnlo considoration or octast to  the 
slluclural clabilitv 01 any unlts or parts of Ihc 
po j rn :  

3. Ttlerc shall bc no dwiationr from the auprovrd plrna a. In no manner implirs or rugperla t h n  the 
nrnl spcclllcations un l su  ?I writfon roquost lor Agency lor i t r  olfierrr, r g c m t  or o m p l o ~ e r l  
n~ncllf lcat~o~i o l   ha prainct, slorw w l ~ h  plans mnd arsumcs my lirbility. dsrctly at ~ndnectly, for 
~ p n c l l i c a ~ i w  8s ruguirod, rholl hava barn ~ubmittwd any lor1 d u t  10 damapm. untallation. 
to rlio Aganey and a sup~len~sntal  wrltlan permit malnlrntnee. or operrtlon of fhr proposed 
lssucd e~u lpmmt or fac~lrty. 

4, Thc prmlt toc ahall allow any agent duly autbr irrd 
by Ihu Agincv upon the proaontal~~n 01 cradenl~al~; 

a. l o  onlsr ar rooronsbla timos. tho perrn~ttrr'e 
prnrttlrss wtrere ac~ual  or pMOt7llll rfilurnt. 
crnlrrfnn or ~ioibn source# r ro  locoled a whore 
:II\~ detlvny 19 IU UO ConUucIud IHIIZUJII( tu  this 
parmll. 

c. to  incpocl al rraconrbca rimes, inchding dutlng 
rlny l~ourr r' eneralion of Eguipmml conrtruclrd 
a oporatoo . ndw lhls p.rnll1, r u c l ~  aquipmml or 
~noni~of inn ri~f~lhodolouy or uqtlipnrnt rrquircd 
10 no knp'. uuad. oWratd. colibralod and 
lnnlnlrimd .tdhr llill portnit. 

(I. l u  Obtam dlid rcmovo o l  rc~801lsMo timan 
eomplos o l  any dirctiarg. or amiuion o l  
pullulrntr 

10 en181 rl 'r~aronable tlmns nnd utilizr m y  
photograp ... rrcording. Iostlny, moniloring or 
olhor rauipmant for the purpow o l  prr tuv~ng, 
rerllng, rnqnilorlhg, w ncording m y  aclivity, 
d~;=t~argo, .?!nlrslon oulhorirad bv Ihis psrmit. 

6. Unlrrr r jolnf eonflructionlaperarion permit h r r  barn 
~msurd, a prrrnil for operating ahell be obtaintd from 
the Agency brfora thr tacll~ly or equipment cavarrd 
by thic permit it placed into operation. 

7. Thoso stondnrd colditions 6hall pfwaU m le r r  
modiliad by special gonditlons. 

8. Tlio Aponcy mmy lile r compllinl wnh Ihc Board for 
rucponrlon w rsvocalion of a parmik 

a. upon discovcrv ~ h t  th permil ~ ~ o l i c a t i o n  
contained miircpmwnimbonb, rniriniormmlon or 
IJIU SUlrrncnt or l h r t  all relevant facts Weft 
not dirclotrd: or 

b. upon tlndrng thrt rnv ttandatd or rpeclal 
canrf~flonz h rv r  beon violatrd: or 

upon m y  vlolrtlon of tho Envlronrnental 
Pmtamian A u  or mv Aulr or Rrgulr t~on 
offecflva theroundof cr a rorult of rhr 
conrrrustlon ur development wthorirod !JY lhlm 
pmrrnlt. 
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0 6 1997 
Wafer Quality Monitoring 

at the Chicago Area Confined Disposal Facir*, 
Calumet Harbor, IL 

Since the construction of the Chicago Area confined disposal'facility (CDF) in 
1982-1 984, the U.S. Army Corps of Engineen (USACE), Chicago Dlstrict has 
collected water quality samples in the vicinity of the CDF in order to monifor the 
CDF's impact on water qualify in the harbor. Based on the data collected to 
date, USACE believes that the sampling program for Ihe Chicago CDF can be 
improved. This report summarizes the historical water quality sampling program 
for the Chicago CDF, discusses some weaknesses in lhe design of the current 
sampling program. and details a modified sampling program that'will address 
the weaknesses of the old plan and is believed to better monitor, and thereby. 
protect the natural wafer resources in Calumet Harbor. 

2. Background 

The Chicago Area CDF is a diked facility for the disposal and containment of 
polluted dredged materials from the deep-draft federal navigation projects in 
Chicago, Illlnols. The Chicago Area CDF Is an in-water structure specifically 
designed to receive polluted dredged materials and to prevent their reentry 
into the harbor. The CDF was constructed In 1982-1984 and is located in 
Columet Harbor, adjacent to the Iroquois Landing port terminal and north of 
Calumet Park. The facility is operated and maintained by USACE, Chicago 
District under the authority of Public Law 91-61 1, Section 123. 

, 

Since the constnrctlon of the CDF, USACE Chicago District has monitored water 
quality in the vicinity of the facility in compliance with Section 401 ceriificatlon 
requirements and the applicable Illinois Environrnenlal Protection Agency water 
pollution control permit. The current water perrnlt, number 1992-EA-047, was 
issued May 14, 1992 with supplemental permit special conditions 2$i and 2v 
issued March 5, 1993. The current permit will expire May 1, 1997. 

3. Historical Water Quality Monitoring in Calumet Harbor 

Historically, there have been two distinct schedules for water quality monitoring 
in conjunction with Chicago Area CDF. Routine monitoring takes place on a set 
schedule (monthly, quarterly, or semi-annually based on sampling location and 
sample parameter] throughout the year. Additionally, during U.S. Army Corps of 
Engineen managed dredging events an intensified sampling program is 
instifuted in order to better observe the impact that dredging and disposal 
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events have on water quality in the harbor. Specifics of the routine and event- 
based monitoring programs are discussed In the following subsections.- 

3.' Routine Water Quality Monitoring Program 

Routine monitoring throughout the year consists of obtalning samples from nine 
(9 )  monitoring wells and one ( 1 )  surface water station (see Figure 1) for the 
parameten and according to the sampling schedule shown in Table 1. .Routine 
water quality samples are collected from six (6) wells in the CDF dike wall, three 
(3) landing wells, and one (1) near-dike surface water station. 

3.2 Water Quality Monitoring During Dredging Events 

The dredging and disposal events presenl the greatest opportunity for impact to 
water quality In Calumet Harbor. Because of this opportunity for impact, a 
separate monitoring program is instituted during dredging events in Calumet 
Harbor. The dredging event sampling program is conducted In order to , 

establish the water quality before, during, and after the dredging event. .'. 

Monitoring is conducted at the stations shown in Figure 2 according the 
schedule given below. 

1. For two weeks before and two weeks after the dredging event water 
quality samples are collected twice-a-week, and 

2. During dredging, samples are collected on a once-a-week schedule 
except for one week of twice-a-week sampling. 

Water quality samples are collected from three (3) In-harbor, near-dike 
locations, two (2) river samples, three (3) wells in the CDF dike wall, two (2) 
background samples, and one (1 ) composite sample is collected from the CDF. 

Station 1 is a composite sample from the CDF pond. Stations 2 and 3 test the 
Alter cell influent and effluent respectively in order to determine the efficiency of 
.the filtration process. Stations 4A and 48 are river samples used to analyze the 
impact of the filter cell effluent on river water quality. Samples 5. 6, and 7 
measure the impact of the CDF and the rehandling operation on water quality 
near the dike. Stations CH-09-84, CH-07-84, and CH-04-84 are shallow wells that 
are monitored for indication of any contaminant breach through in the dike 
walls. Finally, Stations 8A and 8B are background samples, outside the range of 
Influence of the CDF, that are used for comparison purposes. 

Additionally, water samples are collected from around the dredglng and 
rehandling areas and analyzed for total suspended solids (TSS) in order to assess 
the performance of the dredging program during the dredging and rehandling 
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Figure 1. Current Sampling Locations during Routine Monitoring. 
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Note: 1. Frequency monitored (M = Monthly, Q = Quarterly, S = Semi-Annually) 
2. Harbor water surface statlon samples taken direcfly from dock. 

Table 1. Current Monitoring Schedule for the Chicago CDF 
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Figure 2. Current Sampling Locotions during Dredging/Disposol Events. 
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operations. During dredging operations, TSS samples are collected once a 
week from the sampling'locatlons shown in Figure 3. 

33  Summary of Results from Historical Monitoring Program 

USACE has submitted yearly reports lo IEPA detailing the results of the sampling 
operations. Sporadic spikes in contaminant concentrations have been noted at 
several of the sampling locations, including background stations located well 
outside the CDF's zone of Influence. However, to date, there has been no 
Indication that the operation of the CDF has had a negative impact on the 
water quality of Calumet Harbor. Additionally, the large number of "non- 
detects" in the dafa sets hamper statistical analysis of the dafa that has been 
gathered to date. 

Analytical results from TSS monitoring during the five dredging events indicate 
that the re-suspension of solids that occurs during the dredging and rehandling 
operations is a localized, short-term impact. TSS data indicate that this impact 
quickly decreases with time and dislance from the work zones. 

4. Deficiencies in the Design of the Current Monitoring Program 

Several shortcomings in the deslgn of the current monitoring programs limit the 
ability to perform meaningful, statistical comparisons across sampling locations 
and sampling events. The major deficiencies of the current program include: 

1 nifferences in the sam~llna environments at the various sam~linq 
]ocatlons make It difficult to make statistical com~arisons between 
sam~lina locations. Due to the differences in sampling environments 
present in the dike wells versus background harbor samples, (i.e., 
"pseudo-groundwater" vs. surface water) it Is problematic to identify 
the cause of any differences that might appear. The water quality in 
the shallow wells Is potentially impacted by Harbor waler qualify, CDF 
water qualify, and the limestone environment of the dike where the 
wells are finished. The differences in sampling environments make it 
difflcult to ascertain the cause of any differences in contaminant 
concentration at the various sampling locations and complicate a 
direct statistical comparison between the data sets collected at the 
different locations. 

2. Sam~lina locations are different durina dredaina events than durinq 
rouflne monitoring. Varying the sampllng locations prevents the 
collection of a standardized long-term data set. This hampers the 
ability of the sampling program to detect any long-term changes in 
the water quality in Calumet Harbor. 
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Figure 3. TSS Monitoring Locations during Dredging/Rehandling Operation: 
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3. The larae number of non-detect results from sam~le analysis 
~om~l lca tes  auantitatlve statistical com~arisons. As can be seen from 
the calculations performed in USACE(19951. a large number of data 
transformations are required in order to compare data sets with large 
proportions of "non-detect" data. This results in less powerful statistical 
comparisons. Additionally, the.large number of "nondetects" are 
evidence that: (1) the CDF is performing its function of preventing the 
release of sediment into the harbor, and (2) the cunenl sampling 
program is inefficient in terms of the quality of data collected. 

4. Monitpbna wells  laced within the ~erimeter dike can p~~en f ia lb  miss 
anv discrete contaminant ~lumes that miaht occuc. Research by 
Prangey andSchroeder ( 1  986) showed that seepage through the dike 
walls of shoreline CDFs occurs in discrete fingen. This being the case, 
monltoring wells placed within fhe perimeter dike can polentially miss 
any of the discrete contaminant plumes that might occur. 

5. The dike wells are susce~tible to vandalism and damaae. In an effort 
to detef vandalism of the monitoring wells at the site, USACE installed 
locking lcaps Installed on each of the wells and erected a 10-foot high 
chain li$k fence around the site. Even afler instituting these protective 
measures, the dike wells have be the target of vandalism throughout 
the life of the CDF. A wide variety of items have been dropped and 
poured down the wells adversely affecting the ability to collect 
samples and the validity of laboratory analysis. This diminishes the 
usefulness and power statistical comparisons between the water 
samples taken from the wells and the background locations. 

6, No backaround sam~les are collected durina routine monitorina for 
com~arison to the other sam~lina locotiony. This shortcoming 
prevents analysis of natural and man-induced variances in Calumet 
Harbor water quality. This prevents determining if the CDF Is the cause 
of any changes in water quality that may occur. 

Differing sampling environments and the varying environmental influences have 
made It difficult to deflnitlvely ascertain the effect, i f  any, the CDF has had on 
water quality in the harbor. This limits the effectiveness of the current sampling 
program as a leak detection tool. Additionally, there are several inefficiencies 
inherent in the current monitoring program that can be avoided by 
implementing modifications to the Chicago CDF monitoring plan. The changes 
will result in a more efficient monitoring plan that will increase the probability of 
detecting any releases that may occur. 
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5. Proposed Monitoring Plan with,Modifications 

After analyzing and assimilating the water quality data that has been collected 
to date, USACE, Chicago District believes that a more meaningful, cost 
effective, and efficient routlne monitoring plan should be implemented for 
monitoring the Chicago CDF. This section discusses the proposed changes to 
both the routine and dredglng event monitoring programs for,the Chicago CDF. 
Implementing these changes will increases the probability of detecting a 
release from the CDF and furnish a standardized, long-term data set for 
performing statistical analysis. The new monitoring program will also provide 
better Insight into the long-term impact of fhe CDF on Calumet Harbor water 
qualify and better protect the natural resources of Calumet Harbor. 

5.1 Proposed Sampling Locations 

The proposed locations for collection of both routine monitoring and dredging 
event samples are shown in Figure 4. The new sampling locations include: 

1. Three (3) individual CDF stations, CDF-001, CDF-002, and CDF-003, 
2. Three (3) near-dike composite samples, NPCOMP-001, ND-COMP-002, 

and NO-COMP-003 composited from nine near-dike sampling 
locations ND-001, ND-002. NO-003, ND-003, ND-004, ND-005, ND-006, 
ND-007; ND-008, and ND-009. The near-dike stations will be located in 
the harbor, near enough to the dike wall to obtain a representative 
sample, but at an appropriate distance to maintain safety and to 
avoid contaminalion of the samples by fines and solids washing off of 
the dike wall. 

3. Three (3) landing well locations, CH-18-81, CH-19-81, and, CH-20-81. 
4. Three (3) background sampling locations, BACK-001, BACK-002, and 

BACK-003. Two of the background stations will be located in the 
harbor approximately 1000' from the dike wall and the third 
background station will be located approximately 1000' south of the 
CDF and 50' offshore of the landing. 

5. Three (3) river sampling locations. RIV-001, RIV-002, and RIV-003. The 
river samples would be located 200' upstream of the filter cell 
effluent, at the fllter cell effluent, and 200' downstream of the filter cell 
effluent, respectively. 
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5.2 Proposed Target Parameters and Required Detection Limits 

5 2 '  Target Parameters During Roufine Monitoring 

A major shortcoming in the current monitoring program for the Chicago CDF is 
the large number of "non-detect" results present in the data sets collected to 
date. The "non-detects" have made it difficult to directly compare data from 
the various sampling locations. This makes it difficult to quantify the impact of 
the CDF on Calumet Harbor water quality and to detect a breach of the CDF. 
Additionally, the large number of non-detects is an indication that the current 
monitoring program is inefficient in terms or costs and the amount of information 
It provides. 

In order to provide a standardized water quality data set and allow for more 
meaningful comparisons between sampling locations, USACE proposes 
targeting sample analysis to the smaller, more meaningful parameter set during 
routine monitoring. Based on historical results, chromium, manganese, u'nc, 
phosphorus, ammonia, and total kjeldahl nitrogen (TKN) are the contaminants 
most likely to occur at detectable levels at all sampling locations. Therefore, it 
would be expected that monitoring the concentrations of these six 
contaminants could provide an indication of contaminant migration from the 
CDF. Contamlnant concentrations signiflcantly above background levels could 
be an indication of a leak or release from the CDF. Additionally, large 
differences in pH levels, total suspended solids (TSS), and/or Total Dissolved Solids 
(TDS) concentrations could indicate potential problems with the performance of 
the CDF. 

The proposed parameter sef is lisfed in Table 2 along with their corresponding 
RDLs. The parameter list contains three metals, three nutrients, and three 
general water quality parameters. This new parameter set and corresponding 
RDLs should provide a more complete and useful data set for quantitative 
analysis and statistical comparisons between sampling locations. 

5.2.2 Target Parameten During Dredging Events 

Due to the potential for impact during dredging events, the samples will be 
analyzed for a more comprehensive parameter list. Samples will be analyzed 
for each of the parameters listed in Table 3. RDLs are also listed for each 
parameter. 
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Table 2. Proposed Parameters List for Routine Monitoring 
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Table 3. Proposed Parameters List and RDLs for Dredging Event Moniioring 
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Sampling Frequencies 

Sampling Frequencies During Routine Monitoring 

USACE has collected routine water quality samples since 1986. The results of this 
monltoring Indicate that the CDF is performing its task of retaining dredged 
materials within the boundaries of the facility. Additionally, there is no indication 
that the CDF is adversely impacttng the water quality of Calumet Harbor. As 
noted earlier, the current monltoring plan has several deficiencies and 
inefficiencies, and the current sampling frequencies (monthly) are excessive and 
overly costly. 

Considering the monitoring results from the period of record (1 0 years) and a 
significant safety concern with collection open waler samples lrom the lake and 
CDF dike wall during winter months, the USACE proposes collecting water quaiity 
samples for CDF monitoring three times per year; Approximate dates of sample 
collection would be March-April, July-August, and November-December. All 
sampling locations (Near-Dlke, Background, River, CDF, and Landing Wells) will 
be sampled during these three,'yearly sampling events. 

5.3.2 Sampling Frequencies During Dredging Event Monitoring 

Due to the potential for Impact during dredging events a more comprehensive 
sampling progrom should be implemented during dredging events than during 
routine monitoring. The sampling locations would be sampled according to the 
frequencies outlined below: 

, For two weeks before and two weeks after the dredging event water 
quallty samples are collected twice-a-week, and 

2. During dredging, samples are collected on .a once-a-week schedule 
except for two consecutive weeks of twice-a-week sampling 
[scheduled at the approximate half-way point of the dredging event], 

These samples will be analyzed for the comprehensive llst of contaminants and 
water quality parameters listed in Table 3. 

5.4 Additional Data Collection 

5.4.1 Groundwater Elevations 

Groundwater elevation data from the Iroquois Landing monitoring wells has 
been collected to determine the direction of groundwater flow between the 



landing and the CDF pond. Historical groundwater elevations and lake and 
CDF pond water levels indicate that groundwater flow has been from Iroquois 
landing towards the CDF pond and Calumet Harbor. Water level 

' 

measurements will be collected from the landing wells (CH- 18-8 1, CH-19-81, and 
CH-20-81) during the monitoring events. These elevations will be compared to 
the CDF pond and Lake Michigan water.elevations in order to determine the 
direction of flow between landing groundwater, the CDF pond, and Calumet 
Harbor. 

5.42 Total Suspended Solids Monlton'ng During Dredging Events 

In order to continue to assess the performance of the dredging operation during 
the dredging and rehandling of sediment, water quality samples will be 
collected around the dredging and rehandling areas and analyzed for total 
suspended solids (TSSJ. During dredging, TSS samples will be collected once a 
week from the same sampling locations shown in Figure 3. 

Yearly reports documenting the results of the routine monitoring program will be 
submitted to IEPA. Additionally, a separate report for each dredging event will 
be prepared to document the results of monitoring during dredging in order to 
assess the petformance of the dredging operations 

6.  Advantages of the New Sampling Program 

The new sampling locations would hove several major advantages over the 
current sampling locations. 

1 An Important advantage of the new sampling program is that the 
sampling locations will be standardized across routine monitoring and 
dredging events in order to provide a uniform, long-term data set for 
quantitative analysis. Standardization of the sampling locations will 
also allow for comparisons of contaminant concentrations during 
dredging and non-dredging events. 

2. The use of three (3) near-dike composite samples from nine (9) near- 
dike sampling locations in place of the dike well locations has two 
advantages over the current plan. Fnt, the nine (9) sampling 
locations provides a greater area of coverage than the three (3) dike 
wells. This addresses the problem of discrete fingers of contomlnant 
plumes as discussed in Pronger andSchroeder (1  986). Second, using 
near-dike stations allows for plume dispersion (if the dike wall is 

TEPA Permit - 18 
IS 



breached), thereby increasing the probability of detecting a release 
at one of the sampling locations. Using near-dike stations also would 
constitute a mixing zone allowance as provided for in Section 131 of 
Act 40 of the Code of Federal Regulations. 

3, The collection of three (3) samples from each of the sampling 
environments (CDF, river, near-dike, landing wells, and background) 
allows for analysis of the variation within a given sampling 
environment and provides for more valid statistical comparisons. 

4. The new parameter set will Increase the cost effectiveness of the 
monitoring program by reducing the number of "non-detect" data 
appearing in the data sets. This will reduce the complexity and 
increase the validity and power of statistical comparisons made using 
the data sets. 

5. The addition of sampling locations in Calumet River will provide an 
indication of any impacts to water quality due to dredging operations 
andlor a breach lh the CDF. Currently, there is not any data available 
regarding water quality In Calumet River during non-dredge periods 
for comparison to the dredging event data. 

6. Similar environments of the sampling locations will allow for a more 
direct and useful comparison between sampling stations. 

7. ~onltoring background locations during routine monitoring will allow 
for the calculation and analysis of natural and man-induced (besides 
the CDF) variances in contaminant concentrations. The background 
samples can be used for comparisons with the other sampling 
locations. 

This revised sampling plan will provide more meaningful and cost-effective data 
set and allow for quantitative comparisons between the sampling locations over 
time. Additionally, by monitoring the proposed station, USACE will be able to 
collect a standardized data set during dredging and non-dredging periods and 
make more meaningful comparisons between fhe data sets. 
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Appendix B:  Data Plots 
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Summary of Total Phosphorus Data, 1984 - 2005
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Appendix C:  Regression Statistics 
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Appendix D:  Comparative Descriptives 
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