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Section 1 
Introduction and Scope of Work 
 
1.1 Introduction 
This report presents the results of the collection and analysis of sediment samples 
from the Chicago Area Confined Disposal Facility (CDF).  The project was conducted 
by CDM Federal Programs Corporation (CDM) on behalf of the U.S. Army Corps of 
Engineers (USACE) under Contract Number DACW23-02-D-0003 as Delivery Order 
0007. 

1.2 Site Description and History 
The following information is from the USACE scope of work (SOW) for this project. 

The Chicago Area CDF is a 43-acre, triangular-shaped area that contains disposed 
dredge sediments from the Calumet Harbor and River.  It is located on the southern 
corner of the intersection of Lake Michigan and the Calumet River (Figure 1-1).  The 
total storage capacity of the CDF is roughly 1.3 million cubic yards of dredged 
materials. 

From 1984 to present, over 1 million cubic yards of material dredged from the 
Calumet Harbor and River have been disposed in the Chicago CDF.  This disposal 
option may not be available long-term, however, as the CDF is nearing capacity.  
Given the current dredging schedule, the Chicago Area CDF will be able to 
accommodate dredged material from the Chicago Harbor and River for 
approximately the next 6 years. 

Prior to the placement of dredged material in the CDF, the original bottom of the CDF 
was approximately 14 feet below Low Water Datum (LWD).  A dike is located along 
the northern and eastern borders of the CDF.  The dike has a limestone core and a 
graded armor stone on the exterior of the dike face with a 1.5 horizontal to 1 vertical 
slope.  On the interior of the dike face, there is a blanket of sand and clay on a 3 
horizontal to 1 vertical slope and a plastic liner underneath. 

Chemical data from previous sampling events between 1984 and 2003 indicate that 
various metals, polychlorinated biphenyls (PCBs), oils, and grease have been detected 
in samples collected from the dredged sediments disposed at the CDF. 

1.3 Scope of Work 
CDM was contracted on September 28, 2005 by USACE to conduct sampling and 
laboratory analysis of sediments collected from the Chicago Area CDF.   
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Figure 1-1 
Site Location 

Chicago Confined Disposal Facility 
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Section 1 
Introduction and Scope of Work 

The goal of this investigation was to gather data to assess the feasibility of mining and 
processing material from the Chicago Area CDF for beneficial purposes and to collect 
geotechnical data for use in CDF expansion designs.  This data will aid the USACE, 
Chicago District in completing the Calumet Harbor and River Dredged Material 
Management Plan (DMMP).  The purpose of the DMMP is to document the 
availability of dredged material capacity sufficient to accommodate the next 20 years 
of maintenance dredging for the Calumet Harbor and River.  As part of the DMMP 
process, various options for the management of dredged material will be identified 
and evaluated. 

The field investigation was conducted according to CDM’s Final Sampling and 
Analysis Plan (SAP), dated January 17, 2006 and approved by USACE in November 
2005.  With the exception of three samples collected by USACE as noted below, CDM 
completed the following tasks:  

1. Collected 12 sediment samples from the CDF for environmental testing as 
follows:  

 Nine samples were collected by CDM using a track-mounted hollow-stem 
auger (HSA) drill rig  

 Three samples collected by USACE using a piston sampler  

 Of the 12 total samples collected, 7 samples were selected by the USACE 
representative to be split into fine and coarse grain fractions (passing and 
not passing a #200 sieve, respectively) for additional analysis; analytical 
parameters for all samples is described in Section 2  

2. Collected two sediment samples from within the CDF and one soil/fill sample 
from outside the CDF with a track-mounted HSA drill rig for analysis of 
geotechnical parameters  as described in Section 2 

3. Classified sediments in the field according to the Unified Soil Classification 
System (USCS) 

4. Collected and submitted sediment samples for laboratory analysis 

5. Prepared this report which includes the following: 

 Description of the site conditions encountered during work 

 Copies of field notes and boring logs 

 A map identifying sample locations with a table including GPS 
coordinates 

 Documentation of the sampling locations and methods 
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 Color photographs of collected samples 

 Water surface elevation measurements with respect to LWD for each day 
of sampling (provided by USACE) 

 Water depth measurements at each under water sampling location 
(provided by USACE) 

 Sample drilling depth at each location 

 Ground surface elevation with respect to LWD at each land sampling 
location 

 All information provided by USACE regarding the three samples collected 
in the pond area 

 A hard copy of the laboratory analytical results, excluding Quality 
Assurance (QA)/Quality Control (QC) data for each sample location 

 Electronic data deliverable (EDD) (including QA/QC) on CD-ROM 

 Discussion of Data Quality Objectives (DQOs), including whether or not 
the DQOs were met 

 Chain of Custody sheets 

 A table that summarizes all sampling analysis and results 

 A discussion of all sampling and analysis results 

 A comparison of the coarse-grained fraction analytical results to Illinois 
Environmental Protection Agency (IEPA) Tiered Approach to Corrective 
Action Objectives (TACO) and Indiana Department of Environmental 
Managements (IDEM) risk integrated system of closure (RISC) levels for 
residential use 

No other data evaluation or interpretation was performed. 

This report is divided into three sections.  These sections contain the following 
information: 

 Section 1 - Introduction 

 Section 2 - Description of methods and procedures used during the field 
investigation 

 Section 3 - Results of the field investigation 
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Section 2 
Field Investigation Methods and 
Procedures 
 
2.1 Introduction 
Sediment sampling was conducted in the Chicago Area CDF from March 13 through 
16, 2006 and was performed in accordance with the CDM Final SAP dated January 17, 
2006.  A Health and Safety Plan (HASP) was prepared prior to the start of field 
activities and was included in the SAP.   

2.2 Site Conditions 
The Chicago Area CDF was accessible to sampling at all the planned locations.  
Weather conditions during sampling included sunny to cloudy skies, with some 
precipitation.  Temperatures ranged from the upper 30s to upper 60s degrees 
Fahrenheit (ºF). 

Subsurface conditions are described in Section 3.1, with coring logs and USCS 
classifications provided in Appendix A.  Water surface elevations were provided by 
USACE. 

2.3 Subsurface Sediment Investigation 
Twelve borings were advanced by CDM at the project location using a hollow-stem 
auger (HSA) drill rig.  These borings were numbered 1 through 9 for environmental 
analysis and G1 through G3 for geotechnical analysis.  Each boring was advanced 
until native lake bottom sediment was encountered.  In addition, three samples for 
environmental analysis were collected in the pond area by USACE representatives at  
locations numbered P1 through P3.  All samples were sediment samples except for 
that collected from location G3, which consisted of fill and native soil; however, no 
sample was collected for analysis from location G3 as described in Section 2.4.3.  A 
total of 15 samples, one from each location, were collected. 

Sediment boring locations were based on global positioning system (GPS) coordinates 
provided by the USACE and all core locations were approved by the USACE 
representative in the field.  Sediment boring locations are shown on Figure 2-1. 

Boart Longyear of Schofield, Wisconsin was retained to provide drilling services.  A 
track mounted hollow-stem auger drill rig was used to conduct field activities (Figure 
2-2).  Drilling was conducted using a Dietrich 50 hollow-stem auger rig mounted on a 
Bombardier track, as pictured in Figure 2-3.  Split-spoon sampling for logging 
lithology was performed through the center of the augers and blow counts were 
recorded.  
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Figure 2-1 
Chicago CDF Sampling Locations 

 

• General Samples (Land), 1 through 9 

• Geotechnical Samples, G1 through G3 

• General Samples (Pond Area) collected by USACE, P1 through P3 
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Figure 2-2 
Track Mounted Hollow-stem Auger Drill Rig 

Chicago Area CDF 
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Figure 2-3 
Track Mounted Hollow-stem Auger Drill Rig Installing Core 

Chicago Area CDF 

 
 

2.4 Sampling and Analysis Procedures 
Sample locations were surveyed using a Trimble ProXRF GPS unit.  Real-time 
differential GPS correction was automatically applied to survey points. The position 
of the sample points, as well as surface elevation, depth to water, and depth to lake 
bed are listed in Table 2-1.  

Depth to water was logged by the CDM geologist based on observation of saturated 
sediment.  The ground surface elevation of the core locations are referenced to Low 
Water Datum (LWD).  LWD was recorded by collecting GPS information of the 
surface water elevation of the water within the CDF.  Photographs of sediment 
samples are shown in Section 3.0.   

2.4.1 CDM Environmental Sampling Procedures 
Environmental samples (1 through 9) of the disposed dredge material were collected 
from the homogenized drill cuttings placed on plastic sheeting.  To the extent 
possible, drill cuttings were from the entire dredge material column.   Samples were 
submitted for laboratory analysis as shown in Table 2-2 and described in Section 
2.5.4.  The numbers shown in Table 2-2 include samples collected in 5-gallon buckets 
from seven locations selected by the USACE representative that were separated into 
fine- and coarse-grained fractions (passing and not passing a #200 sieve, respectively).  
The separated fine and coarse grain samples were subsequently analyzed for select 
parameters as shown on Table 2-2.  Therefore, Table  
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Table 2-1 
GPS Coordinates of Sample Points,  

Chicago Area CDF 

Sample ID # 
Sample 

Description 
Longitude/ 

Latitude 

Ground/Water 
Surface(a) 

Elevation (feet 
LWD) 

Depth to 
Water 
(feet) 

Depth to 
Lake 
Bed 

(feet) 
Date 

Measured 

CHCDF2006-01 
Core sample of 
CDF contents 

Long: -
87.52828784 

Lat: 41.73150866 

+9.159 
(Ground) 7.0 16 3/16/06 

CHCDF2006-02 
Core sample of 
CDF contents 

Long: -
87.52804687 

Lat: 41.73099479 

+7.779 
(Ground) 5.0 17.5 3/16/06 

CHCDF2006-03 
Core sample of 
CDF contents 

Long: -
87.52761695 

Lat: 41.73056053 

+4.389 
(Ground) 2.0 23.5 3/16/06 

CHCDF2006-04 
Core sample of 
CDF contents 

Long: -
87.52681266 

Lat: 41.73126833 

+9.769 
(Ground) 5.0 28.8 3/16/06 

CHCDF2006-05 
Core sample of 
CDF contents 

Long: -
87.52686439 

Lat: 41.73076529 

+7.699 
(Ground) 5.0 18 3/16/06 

CHCDF2006-06 
Core sample of 
CDF contents 

Long: -
87.52529662 

Lat: 41.73094847 

+9.089 
(Ground) 7.5 31 3/16/06 

CHCDF2006-07 
Core sample of 
CDF contents 

Long: -
87.52592824 

Lat: 41.73073554 

+5.779 
(Ground) 2.5 17.5 3/16/06 

CHCDF2006-08 
Core sample of 
CDF contents 

Long: -
87.52498644 

Lat: 41.72941419 

+7.549 
(Ground) 5.5 15 3/16/06 

CHCDF2006-09 
Core sample of 
CDF contents 

Long: -
87.52520957 

Lat: 41.72795088 

+5.489 
(Ground) 7.5 20 3/16/06 

CHCDF2006-
P1* 

Grab sample of 
CDF contents 

Long: -87.52682 
Lat: 41.73035 

+2.629 
(Water) 0 NA 3/16/06 

CHCDF2006-
P2* 

Grab sample of 
CDF contents 

Long: -87.52554 
Lat: 41.72974 

+2.629 
(Water) 0 NA 3/16/06 

CHCDF2006-
P3* 

Grab sample of 
CDF contents 

Long: -87.52605 
Lat: 41.72807 

+2.629 
(Water) 0 NA 3/16/06 

CHCDF2006-G1 
Core sample of 
CDF contents 

Long: -
87.52850708 

Lat: 41.73149482 

+9.149 
(Ground) 6.5 17.5 3/16/06 

CHCDF2006-G2 
Core sample of 
CDF contents 

Long: -
87.52497979 

Lat: 41.73001488 

+8.239 
(Ground) 4.0 15 3/16/06 

CHCDF2006-G3 
Core sample of 
fill material 

Long: -
87.52730309 

Lat: 41.72746796 

+12.889 
(Ground) 7.0 27.5 3/16/06 

* Samples collected by USACE 
(a) – Ground and water surface elevation is given with respect to Low Water Datum (LWD) 
NA = not applicable
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Table 2-2 
Bulk Chemistry, General Characterization, Geotechnical Parameters and Number of Samples Submitted 

Chicago Area CDF 

 

A 
 
Final July 2006 
P:\4000fed\USACE C

Analysis Method 01 02 03 04 05 06 07 08 09 P1 P2 P3 G1 G2 G3 
Particle Size Analysis 
with Hydrometer 

ASTM D422 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 

% Organic ASTM D2974 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 
Moisture Content ASTM D2216 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Void Ratio Calculated 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 
Particle Size 
Separation via Wet 
Sieving 

See Notes 
1 0 1 1 0 1 1 1 1 0 0 0 0 0 0 

Specific Gravity of Soil 
Solids by Pycnometer 

ASTM D854 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 

Bulk Specific Gravity ASTM D2937 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 
Soot/TOC Env. Sci. 1997 

/Lloyd Kahn 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 

Oil & Grease ASTM D1664 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 
Metals 6010B/7196A/7471A 3 1 3 3 1 3 3 3 3 0 0 0 0 0 0 
PAHs 8270C, 8270 SIM 3 1 3 3 1 3 3 3 3 0 0 0 0 0 0 
PCBs 8082 3 1 3 3 1 3 3 3 3 0 0 0 0 0 0 
TCLP Analytes 6010B/6020B/7470/

9014 2 1 2 2 1 2 2 2 2 0 0 0 0 0 0 

Atterberg Limits ASTM D4318 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 
Q-Test, 3 points each 
test 

ASTM D2850 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 

R-Test, 3 points each 
test 

ASTM D4767 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 

Consolidation Test with 
Time Deformation 
Curves 

ASTM D2435 
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

Notes: 
 
Method for Particle Size Separation via Wet Sieving included as Attachment 1 to the USACE SOW for this project  
ASTM – American Society for Testing and Materials 

TCLP – toxicity characteristic leaching procedure

PAHs – polynuclear aromatic hydrocarbons 
TOC – total organic carbon 
PCBs – polychlorinated biphenyl 
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2-2 indicates a total of three samples for these locations, except for metals via TCLP for which 
only the coarse-grained fraction was analyzed. 

2.4.2 USACE Environmental Sampling Procedures 
Environmental samples in the pond area of the CDF (P1 through P3) were collected manually 
by USACE using a piston sampler. Undisturbed samples were collected to a depth of 
approximately 6-7 feet below the ground surface. All recovered sample material from each 
location was homogenized prior to being bottled for laboratory analysis. None of the pond 
samples were selected for the optional bench scale testing.  Notes describing the USACE 
sampling activities are provided in Appendix A. 

2.4.3 Geotechnical Sampling Procedures 
Two undisturbed samples, one each from G1 and G2, were collected using Shelby tubes.  A 
sample was taken from the adjacent split-spoon sample and sealed in an air-tight jar for 
moisture content determination.  The Shelby tube samples were analyzed for the geotechnical 
parameters as shown on Table 2-2 and described in Section 2.4.4.  A Shelby tube sample from 
location G3 could not be recovered because of the high liquid content of the material being 
sampled. 

2.4.4 Analytical Parameters 
All 12 environmental samples (9 samples collected by CDM and 3 samples collected by USACE) 
were submitted for grain size analysis and the general characterization parameters shown in 
Table 2-3.  However, the void ratio for each sample was calculated based on the results of other 
general characterization analyses.   

Particle size separation via wet sieving was performed on seven samples (CHCDF-2005-01, -03, 
-04, and -06 through -09) selected by the USACE representative to obtain coarse- and fine-
grained fractions (passing and not passing a #200 sieve, respectively).  The seven coarse- and 
seven fine-grained fractions were then analyzed for specific gravity, soot/total organic carbon 
(TOC), and oil and grease as shown in Table 2-3. 

In addition, the same seven original samples and the seven coarse-grained and seven fine-
grained fractions were also analyzed for the bulk chemical parameters (metals, polynuclear 
aromatic hydrocarbons [PAH], and polychlorinated biphenyls [PCB]) listed in Table 2-4.  
However, analysis of metals via the toxicity characteristic leaching procedure (TCLP) was 
performed only on the seven original samples and the seven coarse-grained fraction samples. 

Two samples (G1 and G2) were submitted for analysis of the geotechnical parameters listed in 
Table 2-5.  As noted in Section 2.4.3, a planned third sample could not be collected.  Both 
samples were analyzed for each parameter with the exception of the consolidation test, which 
was performed only on sample G2, which was selected by the USACE representative. 
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Table 2-3 
Parameters for General Characterization 

Chicago Area CDF 
 

General 
Characterization 

Analytical Method Comments 

Particle Size Analysis 
Via Sieve and 
Hydrometer 

D422 12 original samples 

% Organic D2974 loss or ignition 12 original samples 
Moisture Content D2216 12 original samples 
Void Ratio NA (calculated) 12 original samples 

Particle size separation 
via wet sieving See Note 

7 selected original samples 
(separates samples into 

coarse and fine fractions) 
Specific Gravity of Soil 
Solids by Water 
Pycnometer 

D854 12 original samples plus 7 
coarse and 7 fine fractions 

Bulk Specific Gravity D2937 12 original samples 

Soot/TOC Env. Sci. 1997/Lloyd Kahn 12 original samples plus 7 
coarse and 7 fine fractions 

Oil and Grease D1664 12 original samples plus 7 
coarse and 7 fine fractions 

Notes: Method for Particle Size Separation via Wet Sieving included as Attachment 1 to the USACE SOW for this 
project  
TOC = Total Organic Carbon 
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Table 2-4 
Parameters for Bulk Chemical Analysis 

Chicago Area CDF 
 

 Analytical 
Method 

Comparison 
Objectives 

Units 

METALS 
Arsenic 6010B 0.4 mg/kg 
Barium 6010B 1,600 mg/kg 
Beryllium 6010B 0.1 mg/kg 
Cadmium 6010B 7.5 mg/kg 
Chromium (VI) 7196A 38 mg/kg 
Copper 6010B 920 mg/kg 
Lead 6010B 81 mg/kg 
Mercury 7471A 2.1 mg/kg 
Nickel 6010B 950 mg/kg 
Selenium 6010B 5.2 mg/kg 
Silver 6010B 31 mg/kg 
PAHs 
Naphthalene 8270C/8270 SIM 0.7 mg/kg 
Acenaphthylene 8270C/8270 SIM 18 mg/kg 
Acenaphthene 8270C/8270 SIM 130 mg/kg 
Fluorene 8270C/8270 SIM 170 mg/kg 
Phenanthrene 8270C/8270 SIM 0.1 mg/kg 
Anthracene 8270C/8270 SIM 51 mg/kg 
Fluoranthene 8270C/8270 SIM 880 mg/kg 
Pyrene 8270C/8270 SIM 570 mg/kg 
Benzo(a)anthracene 8270C/8270 SIM 0.9 mg/kg 
Chrysene 8270C/8270 SIM 25 mg/kg 
Benzo(b)fluoranthene 8270C/8270 SIM 0.9 mg/kg 
Benzo(k)fluoranthene 8270C/8270 SIM 9.0 mg/kg 
Benzo(a)pyrene 8270C/8270 SIM 0.09 mg/kg 
Indeno(1,2,3-cd)pyrene 8270C/8270 SIM 0.9 mg/kg 
Dibenzo(a,h)anthracene 8270C/8270 SIM 0.09 mg/kg 
Benzo(g,h,i)perylene 8270C/8270 SIM 0.1 mg/kg 
PCBs 
Aroclors 8082 Varies mg/kg 
TCLP METALS 
Arsenic 6020A 0.05 mg/L 
Barium 6010B 2.0 mg/L 
Beryllium 6010B 0.004 mg/L 
Cadmium 6020A 0.005 mg/L 
Chromium 6010B 0.1 mg/L 
Copper 6010B 0.65 mg/L 
Cyanide (free) 9014 0.2 mg/L 
Lead 6010B 0.0075 mg/L 
Mercury 7470 0.002 mg/L 
Nickel 6010B 0.1 mg/L 
Selenium 6020A 0.05 mg/L 
Silver 6010B 0.05 mg/L 
Zinc 6010B 5.0 mg/L 
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Section 2 
Field Investigation Methods and Procedures 

Table 2-5 
Parameters for Geotechnical Analysis 

Chicago Area CDF 
 

Geotechnical Testing ASTM Method 
Atterberg Limits D4318 
Q-Test (Unconsolidated, Undrained), 3 points each 
test 

D2850 

R-Test (Consolidated, Undrained) with pore pressure 
measurements, 3 points each test 

D4767 

Water Content D2216 
Consolidation Test with Time Deformation Curves D2435 

 

2.5 Investigation Derived Waste  
All sampling and processing equipment that came into direct contact with the sediment 
samples were thoroughly decontaminated between each sampling location with a Liquinox® 
solution. 

Investigation-derived waste (IDW) produced during sampling was handled in accordance with 
CDM SOP 2-2, Guide to Handling of Investigation-Derived Waste and the USACE SOW. Personal 
protective equipment (PPE) was placed into high-density polyethylene (HDPE) bags and 
disposed in conventional waste containers as non-hazardous waste.  All rinsate and extra 
sediment volume collected during field activities was returned to the sampling location from 
which it was obtained.  No IDW was containerized on site. 
 
2.6 Laboratory Analysis 
The samples were sent on the day of collection via overnight courier to two different 
laboratories.  Table 2-6 lists the analytical parameters that were tested by each of the 
laboratories.  Katahdin Analytical Services, Inc. (Katahdin), is located in Westbrook, Maine and 
Kemron Environmental Services (Kemron) is located in Atlanta, Georgia.  Additional 5-gallon 
buckets of sediment were collected from each of the seven selected sample locations and 
shipped to the Environmental Research and Development Center, Environmental Laboratories 
(ERDC-EL) in Vicksburg, Mississippi in case USACE determined the need for additional 
analyses in the future.  
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Section 2 
Field Investigation Methods and Procedures 

Table 2-6 
Parameters Analyzed by Each Laboratory 

Chicago Area CDF 

Kemron Katahdin 
Atterberg Limits  Moisture Content 

Q-Test (Unconsolidated, Undrained), 3 points each test  % Organic 

R-Test  (Consolidated, Undrained), with pore pressure 
measurements, 3 points each test 

Soot/TOC 

Consolidation Test with Time Deformation Curves Oil & Grease 

Particle Size Analysis via Hydrometer Metals 

Void Ratio PAHs 

Specific Gravity PCBs 

Bulk Specific Gravity TCLP Analytes 

Particle Size Separation via Wet Sieving  
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Section 3 
Results of the Field Investigation 
 
3.1 Subsurface Conditions 
Subsurface conditions at the site are described based on field observations recorded 
on boring logs and laboratory grain size analysis.  Boring logs are included in 
Appendix A and geotechnical results are provided in Appendix B.   

Dredged materials disposed in the Chicago Area CDF generally consist of 15 to 20 feet 
of silt and clay overlying native fine- to medium-grained sands.  A typical silt sample 
is shown in Figure 3-1.  The overlying silts contain some clays and sands.  Numerous 
samples exhibited staining, hydrocarbon odors, and sheens as shown in Figure 3-2. 

Figure 3-1 
Typical Silt Sample 

 
 

3.2 Comparison Objectives Development 
In accordance with the USACE SOW, coarse grain fraction samples analyzed for bulk 
chemistry parameters (metals, metals via TCLP, PAHs, and PCBs) were compared to 
values from IEPA TACO Tier 1 Soil Remediation Objectives (SRO) for Residential 
Properties (Appendix B, Table A), and IDEM RISC Residential Closure Levels 
(Appendix 1, Table A).  For both the IEPA TACO Tier 1 SROs and the IDEM RISC 
values, the lowest concentration of the various applicable exposure scenarios or 
pathways was used.   
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Illinois’ TACO guidance system was designed for uses such as brownfield 
remediation and RCRA closure, however, it provides a framework that is potentially 
applicable to evaluating the dredged material for beneficial use.  Tier 1 provides 
conservative risk-based criteria classified by the end-use of the property.  Tiers 2 and 
3 provide guidance for determining site-specific criteria for material that fail to meet 
Tier 1 guidelines.  Indiana’s RISC system also provides a framework for evaluation 
remediation criteria and also provides a set of guidelines that may apply to some 
beneficial uses of dredged material.  Like TACO, RISC provides default tables as well 
as a framework to support case-specific evaluation of contaminants.  Failure to meet 
the appropriate TACO Tier 1 or RISC default standards may only indicate that further 
analysis is required. 

In addition, metals were also compared to IEPA TACO Concentrations of Inorganic 
Chemicals in Background Soils for Counties within Metropolitan Statistical Areas 
(Appendix A, Table G) and PAHs were compared to available background values 
from the City of Chicago Department of Environment Polynuclear Aromatic 
Hydrocarbon Study, City of Chicago (2003) for Chicago.  Although these PAH 
background values are not officially part of TACO, IEPA has determined that the 
PAH background values are valid and may eventually be incorporated into the TACO 
SROs.   

Figure 3-2 
Contaminated Sample 
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3.3 Comparison Objectives Screening 
A summary of sample concentrations and comparison objectives from the USACE 
SOW is included in Table 3-1 and a summary of comparison objective exceedances is 
provided in Table 3-2.  Tables 3-3 and 3-4 provide comparisons of individual samples 
to each State’s set of applicable screening criteria.  All tables referenced in Section 3.0 
are located at the end of the section.   

Analytical results for all non-geotechnical analyses are provided in Tables 3-5 
through 3-7, as well as Appendix C (as Tables 7 through 9).  Validated Form 1s and 
QA/QC (raw) data are included on the CD-ROM included with this report. 

Of the 11 metals analyzed, samples exceed comparison objectives for only arsenic and 
lead.  Concentrations of arsenic exceed comparison objectives in six samples and lead 
exceeds in two samples.  The maximum concentration of each of the two metals was 
detected in a different sample.  In addition, the maximum concentration of all 10 
metals detected was spread among all seven samples indicating that metals 
contamination is generally spread across the CDF.  The greatest number of maximum 
concentrations occurred in sample CHCDF-2005-004.  Selenium was not detected in 
any sample. 

Of the 16 PAHs analyzed, samples exceed comparison objectives for 6 PAHs:  
naphthalene, benzo(a)anthracene, benzo(b)fluoranthene, benzo(a) pyrene, 
indeno(1,2,3-cd)pyrene, and dibenzo(a,h)anthracene.  Exceedances of these PAHs 
were relatively widespread with most of the PAHs exceeding comparison objectives 
in six or seven of the samples.  However, almost all of the maximum concentrations 
for all PAHs were in either CHCDF-2005-004 or CHCDF-2005-007. 

Total concentrations of PCBs were used for comparison; however, Aroclor-1242 and 
Aroclor-1254 were the only congeners detected.  Total concentrations of PCBs exceed 
comparison objectives in two samples, but PCBs were detected in all samples with the 
highest concentration detected in sample CHCDF2005-001. 

Of 13 metals analyzed via TCLP, only lead and nickel were detected at concentrations 
that exceed comparison objectives.  Lead concentrations in all samples exceed 
comparison objectives and nickel concentrations exceed comparison objectives in two 
samples.  Sample CHCDF2005-007 contained the maximum concentration of both 
lead and nickel.  Most other metals analyzed via TCLP were either not detected or 
detected below the practical quantitation level. 

3.4 Mass Balance Summary 
Most of the sediments, both coarse and fine-grained, have been impacted by metals, 
PAHs, and PCBs. In general, metals such as arsenic, barium, beryllium, chromium, 
copper, lead, mercury, nickel, selenium, and silver and PCBs are found at higher 
concentrations in the fine-grained material samples as shown in Table 3-8. 
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In contrast, PAHs such as naphthalene, acenapthylene, acenaphthene, fluorene, 
phenanthrene, anthracene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, 
dibenzo(a,h)anthracene, and benzo(g,h,i)perylene, can be found at higher 
concentrations in the coarse-grained material sampled, with the exception of sample 
CHCDF-2005 08 where higher concentrations of PAHs are found in the fine-grained 
material.  The concentrations reported in the original sample, in most cases, fall in 
between the concentrations found in the fine and coarse-grained material. 

Some type of soot (hard carbon) phase may account for the high PAH concentrations 
in the coarse fraction. A soot phase is likely to be particulate in nature and would 
report with the sand rather than the fines in a grain size separation such as that used 
in this study. In this case, employing a hydrocyclone or hydroseparator to separate 
the soot phase by taking advantage of the density differences in the carbon particles 
and the sand particles may be an option for removing more contaminants from the 
coarse fraction. To gather more information, density testing could be performed on 
the extra sample volume sent to ERCD-WES to determine the characteristics of the 
contaminant bearing phases in the coarse and fine fractions. The density 
testing may also be able to quantify oil associated contaminant phases, which could 
potentially be reduced through the use of a surfactant and density based separation. 

3.5 Quality Assurance/Quality Control (QA/QC) 
CDM performed all field sampling activities in accordance with the USACE-approved 
SAP (CDM 2006) that included project-specific QA/QC requirements.  
Decontamination, sampling methods, and all other procedures used during field 
work were conducted as described in the SAP.  A USACE representative was onsite 
observing field work during the entire sampling event.  

3.6 Data Quality Assessment 
Katahdin provided analytical services in March 2006 for Sample Delivery Groups 
(SDG) CAL-03 and CAL-04.  The data were validated by CDM.  SDG CAL-03 
consisted of eight soil samples received by Katahdin on March 15 and 16, 2006.  SDG 
CAL-04 consisted of 14 soil samples received by Katahdin on March 23 and 24, 2006. 

The data was validated in accordance with the USEPA Contract Laboratory National 
Functional Guidelines for Inorganic Data Review, October 2004, the National Functional 
Guidelines for Organic Data Review, October 1999, and with respect to the following 
methods: 

Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods (SW-846), 
Third Edition, Final Update III 

 8270C - Semivolatile Organic Compounds by Gas Chromatography/Mass 
Spectrometry (GC/MS) for Polyaromatic Hydrocarbons (PAHs) 
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 M8270 and M8270-SIM - Selected Ion Monitoring for PAH analysis (these two 
methods were used due to laboratory problems with Matrix Spike interference) 

 SW846 8082 - Polychlorinated Biphenyls (PCBs) by Gas Chromatography 

 SW846 6010B - Inductively Coupled Plasma-Atomic Emission Spectrometry 

 SW846 6020 - Inductively Coupled Plasma-Mass Spectrometry 

 SW846 7471 - Mercury in Solid or Semisolid Waste (Manual Cold-Vapor 
Technique) 

 SW846 1311 - Toxicity Characteristic Leaching Procedure 

 SW846 7470 - Mercury in Liquid Waste (Manual Cold-Vapor Technique) 

 SW846 9071B - n-Hexane Extractable Material (HEM) for Sludge, Sediment, and 
Solid Samples (Oil and Grease) 

 SW846 7196A - Chromium, Hexavalent (Colorimetric) 

 SW846 M9014 - Titrimetric and Manual Spectrophotometric Determinative 
Methods for Cyanide, (TCLP extract) 

 Soot Carbon – USACE SOW, Attachment 2 

 Lloyd Kahn - Total Organic Carbon (TOC) 

 CLP SOW 788 - Total Solids 

Signed and validated sample result report forms as well as validation worksheets 
summarizing the findings are provided on the CD-ROM that accompanies this report.  

The worksheets are organized according to the precision, accuracy, 
representativeness, comparability, and completeness (PARCC) parameters; the QA 
objectives expressed in terms of precision, accuracy, representativeness, 
comparability, and completeness. Both field duplicates and laboratory duplicates are 
reviewed in the assessment of precision. The field duplicate results are summarized in 
the data validation worksheets. The field duplicate relative percent differences are 
presented here but qualifiers were not applied because soil field duplicates can have a 
degree of variability due to the non-homogeneity of the matrix. Laboratory precision 
is also reflected in the relative percent difference between the spike and spike 
duplicate analyses. Accuracy is evaluated through the percent recovery results from 
known spiking concentrations. Matrix spikes, blank spikes (also known as laboratory 
control samples), surrogate spikes, internal standards and calibration standard 
recoveries are all compared to defined quality control (QC) criteria. 
Representativeness of the samples is evaluated through the examination of the 
condition of the samples when received at the laboratory, preservations and analytical 
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timeliness. Qualifiers were applied to the data and are described in the data 
validation reports. 

PAHs were analyzed and reported by two different techniques, method SW8270C 
performed in full scan mode, as well as Selected Ion Monitoring (SIM) mode because 
of matrix interference during analysis. SIM is more sensitive and commonly used for 
clean samples, such as drinking waters, and can provide lower detection limits. In this 
case, the samples had to be diluted, resulting in reporting limits roughly equivalent to 
the reporting limits in the scan mode.  The instrument in SIM mode was, at least for 
these samples, apparently not as stable as in full scan mode, resulting in increased 
response drift and sample result qualifications because of continuing calibration 
verification results outside of method criteria. Data for the PAH compounds were 
generated from analysis, re-analysis and re-extraction analysis under both full scan 
and SIM instrument modes. SIM data results were designated as the final result in a 
few cases where a compound was not detected in the scan mode and the lower SIM 
detection limit was preferred. 

The data has been evaluated on the basis of the PARCC parameters above, the 
method requirements and the analytical results. The data reported is that deemed to 
be the most accurate and supportable in the validator’s professional judgment. There 
is one final result for each compound, in each sample. The original Form 1s are 
validated such that the source of the every final result is documented.  

In SDG CAL-03, selenium met all calibration criteria in the ICP-AES and thus all 
selenium results were reported by SW846 method 6010.  The selenium calibration was 
not always method compliant in SDG Cal-04 and in these cases, the selenium 
concentration was reported from the ICP-MS analysis (method 6020).  In all cases, the 
reported results are from compliant calibrations. 

Many of the samples were TCLP extracted. These samples were analyzed for metals 
as both soils and TCLP extracts. The TCLP extracts were analyzed by Inductively 
Coupled Plasma-Atomic Emission Spectrometery (ICP-AES) method SW6010. The soil 
samples were analyzed for the same set of analytes but used both ICP-AES as well as 
Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) method 6020 for selected 
analytes. The method that was used for each analyte is documented on the sample 
result report form.  In the analysis of samples in both SDGs, the method 6010 analysis 
of the water extract was obtained over multiple analytical runs. Which analysis 
resulted in the final value reported for each analyte was well documented on the 
appropriate form in SDG CAL-04.  The validator could not locate this information in 
SDG CAL-03.  There were cases for two TCLP extract samples that the final result 
reported could not be reproduced from any of the multiple analyses. However, all 
analyses provided data within reasonable limits of precision of the reported result 
and the discrepancy was not pursued. Based upon professional judgment, sample 
results are considered valid. 

All data generated during this sampling event were found to be usable.  Data that was 
reported from analyses that did not fully meet the quality control criteria of the 
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method have been qualified as estimated “UJ/J.”  No data within these two SDGs 
were rejected. 

3.7 Conclusions 
CDM and USACE collected environmental and geotechnical samples for USACE at 
the Chicago Area CDF to aid in preparation of the Calumet Harbor DMMP.  Twelve 
sediment samples were collected inside the CDF (9 samples collected by CDM and 3 
samples collected by USACE) to assess the feasibility of mining material from the 
CDF.  All 12 sediment samples were analyzed for a list of general parameters. In 
addition, 7 of the samples were selected for bench scale testing which involved an 
initial bulk chemical analysis, grain size separation, and subsequent bulk chemical 
analysis of coarse and fine grained fractions.  CDM also collected 2 geotechnical 
samples from 3 borings both inside and outside the CDF to aid in evaluating CDF 
expansion alternatives.   
 
The results from the sediment bench scale testing do not rule out sediment mining as 
a feasible option.  The coarse sand fraction accounted for between 20% and 59% of the 
sample volume in the 12 samples collected.  The soil washing grain size separation 
process reduced many of the contaminants to below IEPA TACO and IDEM RISC 
objectives in the coarse grained fraction; however, the concentrations of some 
contaminants including many of the PAHs were increased.  This may suggest the 
presence of a coarse soot fraction in the sediment, which could potentially be removed 
through density dependent field separation methods.  Additional laboratory testing 
may be needed prior to initiating a full pilot study.  
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Table 3-1 
Summary of Bulk Chemistry Results, Comparison for Coarse Grain Fraction – 

Chicago CDF 

  Analyte 

Number of 
Comparison 

Objective 
Exceedances* 

Minimum 
Concentration 

Detected 

Maximum 
Concentration 

Detected 

Location of 
Highest 

Detection 
Arsenic 6/7 3.7 mg/kg 13.6 mg/kg 09 
Barium 0/7 13.1 mg/kg 76 mg/kg 07 
Beryllium 0/7 0.2 mg/kg 0.64 mg/kg 08 
Cadmium 0/7 0.21B mg/kg 0.95 mg/kg 04 
Chromium (VI) 0/7 0.65U mg/kg 2.6 mg/kg 06 
Copper 0/7 13.8 mg/kg 39.2 mg/kg 04 
Lead 2/7 27.9 mg/kg 142 mg/kg 04 
Mercury 0/7 0.02BJ- mg/kg 0.37 mg/kg 04 
Nickel 0/7 11.4 mg/kg 27.9 mg/kg 09 
Selenium 0/7 0.27U mg/kg 5.0U mg/kg 01 

M
et

al
s 

(6
01

0B
) 

Silver 0/7 0.08U mg/kg 7.6 mg/kg 05 
Naphthalene 2/7 280J µg/kg 16,000 µg/kg 06 
Acenaphthylene 0/7 74J µg/kg 210 µg/kg 03 
Acenaphthene 0/7 260J µg/kg 900 µg/kg 04 
Fluorene 0/7 240J µg/kg 1,200 µg/kg 07 
Phenanthrene 0/7 1,300 µg/kg 7,400 µg/kg 07 
Anthracene 0/7 390J µg/kg 1,700 µg/kg 07 
Fluoranthene 0/7 1,800 µg/kg 5,600 µg/kg 07 
Pyrene 0/7 1,500 µg/kg 6,400 µg/kg 04 
Benzo(a)anthracene 6/7 700 µg/kg 3,400 µg/kg 07 
Chyrsene 0/7 900 µg/kg 4,000 µg/kg 07 
Benzo(b)fluoranthene 6/7 820 µg/kg 4,000 µg/kg 04 
Benzo(k)fluoranthene 0/7 340J µg/kg 1,800 µg/kg 07 
Benzo(a) pyrene 7/7 680  µg/kg 3,200µg/kg 07 
Indeno(1,2,3-cd)pyrene 3/7 410 µg/kg 1,900 µg/kg 07 
Dibenzo(a,h)anthracene 7/7 160 µg/kg 510 µg/kg 07 
Benzo (g,h,i) perylene N/A 300J µg/kg  3,700 µg/kg 04 

P
A

H
 (8

27
0C

) 

Total PAHs1 N/A 8,764 µg/kg 46,000 µg/kg 06 
Notes:      
* - Results exceed criteria for TACO, RISC, or both. 
1 - Total PAH calculated based on analyte concentrations detected above method detection limits. 
2 - Total PCB calculated based on analyte concentrations detected above method detection limits. 
U - Compound was analyzed for but not detected.  The associated value is the sample quantitation limit.  
J -  Estimated data due to exceeded quality control criteria; plus or minus indicates likely bias if known. 
B - Reported value was obtained from a reading that was less than the practical quantitation limit but greater than or equal to the 
instrument detection limit. 
N/A – No screening criteria established by IEPA or IDEM. 
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Table 3-1 Continued 
Summary of Bulk Chemistry Results, Comparison for Coarse Grain Fraction – 

Chicago CDF 

  Analyte 

Number of 
Comparison 

Objective 
Exceedances* 

Minimum 
Concentration 

Detected 

Maximum 
Concentration 

Detected 

Location of 
Highest 

Detection 
Arsenic 0/7 0.0063B mg/L  0.0099 mg/L 07 

Barium 0/7 0.323 mg/L 0.612  mg/L 08 

Beryllium 0/7 0.00035U mg/L 0.004U mg/L Multiple 

Cadmium 0/7 0.0004U mg/L 0.0025BJ-  mg/L 04 

Chromium 0/7 0.001U mg/L 0.0036B mg/L 09 

Copper 0/7 0.00174U mg/L 0.0055B mg/L 06 

Cyanide (free) 0/7 0.010U mg/L 0.030U mg/L Multiple 

Lead 7/7 0.013 mg/L 0.449 mg/L 07 

Mercury 0/7 0.00002U mg/L 0.00002U mg/L Multiple 

Nickel 2/7 0.0536 mg/L 0.113 mg/L 07 

Selenium 0/7 0.00359U mg/L 0.00359U mg/L Multiple 

Silver 0/7 0.00104U mg/L 0.00104U mg/L Multiple 

TC
LP

 A
na

ly
te

s 

Zinc 0/7 0.422 mg/L 1.51 mg/L 01 

Aroclor-1242 N/A 25U µg/kg 2,000 µg/kg 01 

Aroclor-1254 N/A  110 µg/kg 590 µg/kg 06 PCB (8082) 

Total PCBs2 2/7 208 µg/kg 2,330 µg/kg 01 

Notes:      

* - Results exceed criteria for TACO, RISC, or both. 

1 - Total PAH calculated based on analyte concentrations detected above method detection limits. 

2 - Total PCB calculated based on analyte concentrations detected above method detection limit. 

U - Compound was analyzed for but not detected.  The associated value is the sample quantitation limit. 

J -  Estimated data due to exceeded quality control criteria; plus or minus indicates likely bias if known. 
B - Reported value was obtained from a reading that was less than the practical quantitation limit but greater than or equal to the 
instrument detection limit. 
N/A - No screening criteria established by IEPA or IDEM. 
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Table 3-2 
Summary of Comparison Objective Exceedances 

Chicago Area CDF 
 

 

Analyte 01
 

03
 

04
 

06
 

07
 

08
 

09
 

Arsenic (mg/kg) X  X X X X X 

Lead (mg/kg)   X  X   

Naphthalene (µg/kg)   X X X   

Benzo(a)anthracene (µg/kg) X X X X X  X 

Benzo(b)fluoranthene (µg/kg) X X X X X  X 

Benzo(a)pyrene (µg/kg) X X X X X X X 

Indeno(1,2,3-cd)pyrene (µg/kg)   X X X   

Dibenzo(a,h)anthracene (µg/kg) X X X X X X X 
Total PCBs (µg/kg) X   X    
Notes: 
X – Results exceed criteria for TACO, RISC, or both. 
2 – Total PCB based on sum of analyte concentrations detected above method detection limits. 
- Only seven of the 12 environmental samples were chosen for the full bench scale testing (including the bulk 
chemistry analysis) 
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Table 3-3

Comparison to IEPA and IDEM Residential Screening Criteria
Chicago Area CDF

Chemical Name Unit IEPA TACOa

Background 
Metropolitan 

Statistical Areab

IDEM RISC 
Default Closure 

Level Result
BARIUM mg/kg 5,500 110 1,600 44.4
CADMIUM mg/kg 78 0.6 7.5 0.57
CHROMIUM mg/kg 230 16.2 38 27.9
COPPER mg/kg 2,900 19.6 920 31
LEAD mg/kg 400 36 81 78.9
NICkEL mg/kg 1,600 18 950 24.4
SELENIUM (6010B) mg/kg 390 0.48 5.2
SILVER mg/kg 390 0.55 31 0.09 U
ARSENIC mg/kg 13 13 3.9 7.7
BERYLLIUM mg/kg 160 0.59 63 0.52
SELENIUM (6020) mg/kg 390 0.48 5.2 5.0U
CHROMIUM, HEXAVALENT mg/kg 230 NE 38 0.71 J-
MERCURY mg/kg 10 0.06 2.1 0.06 J-

ARSENIC, TCLP ug/L 50 NE NE 7.3 B
BARIUM, TCLP ug/L 2,000 NE NE 401
BERYLLIUM, TCLP ug/L 4 NE NE 4.0U
CADMIUM, TCLP ug/L 5 NE NE 1 B, J-
CHROMIUM, TCLP ug/L 100 NE NE 2.5 B
COPPER, TCLP ug/L 650 NE NE 1.74 U
LEAD, TCLP ug/L 7.5 NE NE 77.3
NICkEL, TCLP ug/L 100 NE NE 104
SELENIUM, TCLP ug/L 50 NE NE 3.59 U
SILVER, TCLP ug/L 50 NE NE 1.04 U
ZINC, TCLP ug/L 5,000 NE NE 1510
MERCURY, TCLP ug/L 2 NE NE 0.02 U
CYANIDE(FREE), TCLP ug/L 200 NE NE 10 U

2-METHYLNAPHTHALENE ug/kg NE NE 3,100 360 J
ACENAPHTHENE ug/kg 570,000 NE 130,000 440
ACENAPHTHYLENE ug/kg NE NE 18,000 150 J
ANTHRACENE ug/kg 12,000,000 NE 51,000 660
BENZO(A)ANTHRACENE ug/kg 900 1100 5,000 1,400
BENZO(A)PYRENE ug/kg 90 1300 500 1,400
BENZO(B)FLUORANTHENE ug/kg 900 1500 5,000 1,600
BENZO(k)FLUORANTHENE ug/kg 9,000 1,000 39,000 650
BENZO[G,H,I]PERYLENE ug/kg NE NE NE 790
CHRYSENE ug/kg 88,000 1,100 25,000 2,000
DIBENZO(A,H)ANTHRACENE ug/kg 90 200 500 290 J
FLUORANTHENE ug/kg 3,100,000 NE 880,000 2,400
FLUORENE ug/kg 560,000 NE 170,000 690
INDENO(1,2,3-CD)PYRENE ug/kg 900 860 3,100 790
NAPHTHALENE ug/kg 12,000 NE 700 430
PHENANTHRENE ug/kg NE NE 13,000 2,200
PYRENE ug/kg 2,300,000 NE 570,000 2,800

Total PCBs ug/kg 1000 NE 1800 2,330

See last page of table for notes.

CriteriaCHCDF2005-001(COARSE)
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Table 3-3 Continued

Comparison to IEPA and IDEM Residential Screening Criteria
Chicago Area CDF

Chemical Name Unit IEPA TACOa

Background 
Metropolitan 

Statistical Areab

IDEM RISC 
Default Closure 

Level Result
BARIUM mg/kg 5,500 110 1600 13.1
CADMIUM mg/kg 78 0.6 7.5 0.21 B
CHROMIUM mg/kg 230 16.2 38 12.1
COPPER mg/kg 2,900 19.6 920 13.8
LEAD mg/kg 400 36 81 27.9
NICkEL mg/kg 1,600 18 950 11.4
SELENIUM (6010B) mg/kg 390 0.48 5.2 0.27 U
SILVER mg/kg 390 0.55 31 0.3 B
ARSENIC mg/kg 13 13 3.9 3.7
BERYLLIUM mg/kg 160 0.59 63 0.2
SELENIUM (6020) mg/kg 390 0.48 5.2
CHROMIUM, HEXAVALENT mg/kg 230 NE 38 0.65 UJ-
MERCURY mg/kg 10 0.06 2.1 0.04 J-

ARSENIC, TCLP ug/L 50 NE NE 6.6 B
BARIUM, TCLP ug/L 2,000 NE NE 479
BERYLLIUM, TCLP ug/L 4 NE NE 4.0U
CADMIUM, TCLP ug/L 5 NE NE 0.4 U
CHROMIUM, TCLP ug/L 100 NE NE 1.01 U
COPPER, TCLP ug/L 650 NE NE 1.74 U
LEAD, TCLP ug/L 7.5 NE NE 13
NICkEL, TCLP ug/L 100 NE NE 53.6
SELENIUM, TCLP ug/L 50 NE NE 3.59 U
SILVER, TCLP ug/L 50 NE NE 1.04 U
ZINC, TCLP ug/L 5,000 NE NE 422
MERCURY, TCLP ug/L 2 NE NE 0.20U
CYANIDE(FREE), TCLP ug/L 200 NE NE 30 U

2-METHYLNAPHTHALENE ug/kg NE NE 3,100 230 J
ACENAPHTHENE ug/kg 570,000 NE 130,000 260 J
ACENAPHTHYLENE ug/kg NE NE 18,000 210
ANTHRACENE ug/kg 12,000,000 NE 51,000 390 J
BENZO(A)ANTHRACENE ug/kg 900 1,100 5,000 990
BENZO(A)PYRENE ug/kg 90 1,300 500 930
BENZO(B)FLUORANTHENE ug/kg 900 1,500 5,000 1,000
BENZO(k)FLUORANTHENE ug/kg 9,000 1,000 39,000 420 J
BENZO[G,H,I]PERYLENE ug/kg NE NE NE 560
CHRYSENE ug/kg 88,000 1,100 25,000 1,100
DIBENZO(A,H)ANTHRACENE ug/kg 90 200 500 280 J
FLUORANTHENE ug/kg 3,100,000 NE 880,000 1,800
FLUORENE ug/kg 560,000 NE 170,000 240 J
INDENO(1,2,3-CD)PYRENE ug/kg 900 860 3,100 560
NAPHTHALENE ug/kg 12,000 NE 700 300 J
PHENANTHRENE ug/kg NE NE 13,000 1,300
PYRENE ug/kg 2,300,000 NE 570,000 1,700

Total PCBs ug/kg 1,000 NE 1,800 208

See last page of table for notes.

CriteriaCHCDF2005-003(COARSE)

A
Final May 2006
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Table 3-3 Continued

Comparison to IEPA and IDEM Residential Screening Criteria
Chicago Area CDF

Chemical Name Unit IEPA TACOa

Background 
Metropolitan 

Statistical Areab

IDEM RISC 
Default Closure 

Level Result
BARIUM mg/kg 5,500 110 1600 37
CADMIUM mg/kg 78 0.6 7.5 0.95
CHROMIUM mg/kg 230 16.2 38 21.9
COPPER mg/kg 2,900 19.6 920 39.2
LEAD mg/kg 400 36 81 142
NICkEL mg/kg 1,600 18 950 16.7
SELENIUM (6010B) mg/kg 390 0.48 5.2 0.28 U
SILVER mg/kg 390 0.55 31 7.6
ARSENIC mg/kg 13 13 3.9 5.5
BERYLLIUM mg/kg 160 0.59 63 0.24
SELENIUM (6020) mg/kg 390 0.48 5.2
CHROMIUM, HEXAVALENT mg/kg 230 NE 38 0.68 UJ-
MERCURY mg/kg 10 0.06 2.1 0.37

ARSENIC, TCLP ug/L 50 NE NE 8
BARIUM, TCLP ug/L 2,000 NE NE 490
BERYLLIUM, TCLP ug/L 4 NE NE 4.0U
CADMIUM, TCLP ug/L 5 NE NE 2.5 B, J-
CHROMIUM, TCLP ug/L 100 NE NE 1.1 B
COPPER, TCLP ug/L 650 NE NE 1.74 U
LEAD, TCLP ug/L 7.5 NE NE 447
NICkEL, TCLP ug/L 100 NE NE 90.8
SELENIUM, TCLP ug/L 50 NE NE 3.59 U
SILVER, TCLP ug/L 50 NE NE 1.04 U
ZINC, TCLP ug/L 5,000 NE NE 956
MERCURY, TCLP ug/L 2 NE NE 0.02 U
CYANIDE(FREE), TCLP ug/L 200 NE NE 30 U

2-METHYLNAPHTHALENE ug/kg NE NE 3,100 240 J
ACENAPHTHENE ug/kg 570,000 NE 130,000 900
ACENAPHTHYLENE ug/kg NE NE 18,000 140
ANTHRACENE ug/kg 12,000,000 NE 51,000 1,400
BENZO(A)ANTHRACENE ug/kg 900 1100 5,000 3,200
BENZO(A)PYRENE ug/kg 90 1300 500 3,000
BENZO(B)FLUORANTHENE ug/kg 900 1500 5,000 4,000
BENZO(k)FLUORANTHENE ug/kg 9,000 1,000 39,000 1,600
BENZO[G,H,I]PERYLENE ug/kg NE NE NE 1,300 J
CHRYSENE ug/kg 88,000 1,100 25,000 3,700
DIBENZO(A,H)ANTHRACENE ug/kg 90 200 500 400 J
FLUORANTHENE ug/kg 3,100,000 NE 880,000 5,400
FLUORENE ug/kg 560,000 NE 170,000 910
INDENO(1,2,3-CD)PYRENE ug/kg 900 860 3,100 1,600 J
NAPHTHALENE ug/kg 12,000 NE 700 380 J
PHENANTHRENE ug/kg NE NE 13,000 6200
PYRENE ug/kg 2,300,000 NE 570,000 6,400

Total PCBs ug/kg 1,000 NE 1,800 730

See last page of table for notes.

CriteriaCHCDF2005-004(COARSE)

A
Final May 2006
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Table 3-3 Continued

Comparison to IEPA and IDEM Residential Screening Criteria
Chicago Area CDF

Chemical Name Unit IEPA TACOa

Background 
Metropolitan 

Statistical Areab

IDEM RISC 
Default Closure 

Level Result
BARIUM mg/kg 5,500 110 1600 13.6
CADMIUM mg/kg 78 0.6 7.5 0.36 B
CHROMIUM mg/kg 230 16.2 38 15.1
COPPER mg/kg 2,900 19.6 920 28.7
LEAD mg/kg 400 36 81 32.7
NICkEL mg/kg 1,600 18 950 25.3
SELENIUM (6010B) mg/kg 390 0.48 5.2 0.27 U
SILVER mg/kg 390 0.55 31 0.08 U
ARSENIC mg/kg 13 13 3.9 9.4
BERYLLIUM mg/kg 160 0.59 63 0.35
SELENIUM (6020) mg/kg 390 0.48 5.2
CHROMIUM, HEXAVALENT mg/kg 230 NE 38 2.6 J-
MERCURY mg/kg 10 0.06 2.1 0.02 B, J-

ARSENIC, TCLP ug/L 50 NE NE 7.5 B
BARIUM, TCLP ug/L 2,000 NE NE 328
BERYLLIUM, TCLP ug/L 4 NE NE 4.0U
CADMIUM, TCLP ug/L 5 NE NE 0.95 B
CHROMIUM, TCLP ug/L 100 NE NE 1.1 B
COPPER, TCLP ug/L 650 NE NE 5.5 B
LEAD, TCLP ug/L 7.5 NE NE 37.2
NICkEL, TCLP ug/L 100 NE NE 93.2
SELENIUM, TCLP ug/L 50 NE NE 3.59 U
SILVER, TCLP ug/L 50 NE NE 1.04 U
ZINC, TCLP ug/L 5,000 NE NE 777
MERCURY, TCLP ug/L 2 NE NE 0.20U
CYANIDE(FREE), TCLP ug/L 200 NE NE 30 U

2-METHYLNAPHTHALENE ug/kg NE NE 3,100 890
ACENAPHTHENE ug/kg 570,000 NE 130,000 750
ACENAPHTHYLENE ug/kg NE NE 18,000 99 U
ANTHRACENE ug/kg 12,000,000 NE 51,000 1,200
BENZO(A)ANTHRACENE ug/kg 900 1100 5,000 2,600
BENZO(A)PYRENE ug/kg 90 1300 500 2,000
BENZO(B)FLUORANTHENE ug/kg 900 1500 5,000 2,700
BENZO(k)FLUORANTHENE ug/kg 9,000 1,000 39,000 1,200
BENZO[G,H,I]PERYLENE ug/kg NE NE NE 910
CHRYSENE ug/kg 88,000 1,100 25,000 2,700
DIBENZO(A,H)ANTHRACENE ug/kg 90 200 500 350 J
FLUORANTHENE ug/kg 3,100,000 NE 880,000 4,500
FLUORENE ug/kg 560,000 NE 170,000 580 J
INDENO(1,2,3-CD)PYRENE ug/kg 900 860 3,100 1,100
NAPHTHALENE ug/kg 12000 NE 700 16,000
PHENANTHRENE ug/kg NE NE 13,000 4,200
PYRENE ug/kg 2,300,000 NE 570,000 4,300

Total PCBs ug/kg 1000 NE 1800 1,460

See last page of table for notes.

CriteriaCHCDF2005-006(COARSE)

A
Final May 2006
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Table 3-3 Continued

Comparison to IEPA and IDEM Residential Screening Criteria
Chicago Area CDF

Chemical Name Unit IEPA TACOa

Background 
Metropolitan 

Statistical Areab

IDEM RISC 
Default Closure 

Level Result
BARIUM mg/kg 5,500 110 1600 76
CADMIUM mg/kg 78 0.6 7.5 0.4 B
CHROMIUM mg/kg 230 16.2 38 14
COPPER mg/kg 2,900 19.6 920 35.8
LEAD mg/kg 400 36 81 115
NICkEL mg/kg 1,600 18 950 14.2
SELENIUM (6010B) mg/kg 390 0.48 5.2 0.4 U
SILVER mg/kg 390 0.55 31 0.31 B
ARSENIC mg/kg 13 13 3.9 5
BERYLLIUM mg/kg 160 0.59 63 0.22
SELENIUM (6020) mg/kg 390 0.48 5.2
CHROMIUM, HEXAVALENT mg/kg 230 NE 38 0.99 J-
MERCURY mg/kg 10 0.06 2.1 0.24 J-

ARSENIC, TCLP ug/L 50 NE NE 9.9
BARIUM, TCLP ug/L 2,000 NE NE 534
BERYLLIUM, TCLP ug/L 4 NE NE 4.0U
CADMIUM, TCLP ug/L 5 NE NE 2.1 B
CHROMIUM, TCLP ug/L 100 NE NE 1.9 B
COPPER, TCLP ug/L 650 NE NE 1.74 U
LEAD, TCLP ug/L 7.5 NE NE 449
NICkEL, TCLP ug/L 100 NE NE 113
SELENIUM, TCLP ug/L 50 NE NE 3.59 U
SILVER, TCLP ug/L 50 NE NE 1.04 U
ZINC, TCLP ug/L 5,000 NE NE 1,310
MERCURY, TCLP ug/L 2 NE NE 0.20U
CYANIDE(FREE), TCLP ug/L 200 NE NE 30 U

2-METHYLNAPHTHALENE ug/kg NE NE 3,100 410 J
ACENAPHTHENE ug/kg 570,000 NE 130,000 800
ACENAPHTHYLENE ug/kg NE NE 18,000 180 J
ANTHRACENE ug/kg 12,000,000 NE 51,000 1,700
BENZO(A)ANTHRACENE ug/kg 900 1100 5,000 3,400
BENZO(A)PYRENE ug/kg 90 1300 3.9 3,200
BENZO(B)FLUORANTHENE ug/kg 900 1500 5,000 3,800
BENZO(k)FLUORANTHENE ug/kg 9,000 1,000 39,000 1,800
BENZO[G,H,I]PERYLENE ug/kg NE NE NE 1,600
CHRYSENE ug/kg 88,000 1,100 25,000 4,000
DIBENZO(A,H)ANTHRACENE ug/kg 90 200 500 510
FLUORANTHENE ug/kg 3,100,000 NE 880,000 5,600
FLUORENE ug/kg 560,000 NE 170,000 1,200
INDENO(1,2,3-CD)PYRENE ug/kg 900 860 3,100 1,900
NAPHTHALENE ug/kg 12,000 NE 700 860
PHENANTHRENE ug/kg NE NE 13,000 7,400
PYRENE ug/kg 2,300,000 NE 570,000 6,300

Total PCBs ug/kg 1,000 NE 1,800 970

See last page of table for notes.

CHCDF2005-007(COARSE) Criteria

A
Final May 2006
P:\4000fed\USACE Chicago\Calumet Harbor\Final Report\Final July\Table 3-3 Criteria Comparison.xls 3-15



Table 3-3 Continued

Comparison to IEPA and IDEM Residential Screening Criteria
Chicago Area CDF

Chemical Name Unit IEPA TACOa

Background 
Metropolitan 

Statistical Areab

IDEM RISC 
Default Closure 

Level Result
BARIUM mg/kg 5,500 110 1600 48.8
CADMIUM mg/kg 78 0.6 7.5 0.29 B
CHROMIUM mg/kg 230 16.2 38 14.4
COPPER mg/kg 2,900 19.6 920 18.6
LEAD mg/kg 400 36 81 47.7
NICkEL mg/kg 1,600 18 950 14.4
SELENIUM (6010B) mg/kg 390 0.48 5.2 0.32 U
SILVER mg/kg 390 0.55 31 0.09 U
ARSENIC mg/kg 13 13 3.9 6.1
BERYLLIUM mg/kg 160 0.59 63 0.64
SELENIUM (6020) mg/kg 390 0.48 5.2
CHROMIUM, HEXAVALENT mg/kg 230 NE 38 1.1 J-
MERCURY mg/kg 10 0.06 2.1 0.36

ARSENIC, TCLP ug/L 50 NE NE 7.2 B
BARIUM, TCLP ug/L 2,000 NE NE 612
BERYLLIUM, TCLP ug/L 4 NE NE 4.0U
CADMIUM, TCLP ug/L 5 NE NE 0.4 U
CHROMIUM, TCLP ug/L 100 NE NE 2.8 B
COPPER, TCLP ug/L 650 NE NE 1.74 U
LEAD, TCLP ug/L 7.5 NE NE 27.6
NICkEL, TCLP ug/L 100 NE NE 58.1
SELENIUM, TCLP ug/L 50 NE NE 3.59 U
SILVER, TCLP ug/L 50 NE NE 1.04 U
ZINC, TCLP ug/L 5,000 NE NE 703
MERCURY, TCLP ug/L 2 NE NE 0.02 U
CYANIDE(FREE), TCLP ug/L 200 NE NE 30 U

2-METHYLNAPHTHALENE ug/kg NE NE 3,100 230 J
ACENAPHTHENE ug/kg 570,000 NE 130,000 290 J
ACENAPHTHYLENE ug/kg NE NE 18,000 74 J
ANTHRACENE ug/kg 12,000,000 NE 51,000 420 J
BENZO(A)ANTHRACENE ug/kg 900 1,100 5,000 700
BENZO(A)PYRENE ug/kg 90 1,300 500 680
BENZO(B)FLUORANTHENE ug/kg 900 1,500 5,000 820
BENZO(k)FLUORANTHENE ug/kg 9,000 1,000 39,000 340 J
BENZO[G,H,I]PERYLENE ug/kg NE NE NE 300 J
CHRYSENE ug/kg 88,000 1,100 25,000 900
DIBENZO(A,H)ANTHRACENE ug/kg 90 200 500 160 J
FLUORANTHENE ug/kg 3,100,000 NE 880,000 1,800
FLUORENE ug/kg 560,000 NE 170,000 350 J
INDENO(1,2,3-CD)PYRENE ug/kg 900 860 3,100 410
NAPHTHALENE ug/kg 12,000 NE 700 280 J
PHENANTHRENE ug/kg NE NE 13,000 1,400
PYRENE ug/kg 2,300,000 NE 570,000 1,500

Total PCBs ug/kg 1,000 NE 1,800 330

See last page of table for notes.

CHCDF2005-008(COARSE) Criteria

A
Final May 2006
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Table 3-3 Continued

Comparison to IEPA and IDEM Residential Screening Criteria
Chicago Area CDF

Chemical Name Unit IEPA TACOa

Background 
Metropolitan 

Statistical Areab

IDEM RISC 
Default Closure 

Level Result
BARIUM mg/kg 5,500 110 1600 24.3
CADMIUM mg/kg 78 0.6 7.5 0.37 B
CHROMIUM mg/kg 230 16.2 38 21.5
COPPER mg/kg 2,900 19.6 920 34
LEAD mg/kg 400 36 81 46.4
NICkEL mg/kg 1,600 18 950 27.9
SELENIUM (6010B) mg/kg 390 0.48 5.2 0.29 U
SILVER mg/kg 390 0.55 31 0.09 U
ARSENIC mg/kg 13 13 3.9 13.6
BERYLLIUM mg/kg 160 0.59 63 0.48
SELENIUM (6020) mg/kg 390 0.48 5.2
CHROMIUM, HEXAVALENT mg/kg 230 NE 38 0.65 UJ-
MERCURY mg/kg 10 0.06 2.1 0.07 J-

ARSENIC, TCLP ug/L 50 NE NE 6.3 B
BARIUM, TCLP ug/L 2,000 NE NE 323
BERYLLIUM, TCLP ug/L 4 NE NE 0.35 U
CADMIUM, TCLP ug/L 5 NE NE 0.97 B, J-
CHROMIUM, TCLP ug/L 100 NE NE 3.6 B
COPPER, TCLP ug/L 650 NE NE 1.74 U
LEAD, TCLP ug/L 7.5 NE NE 15
NICkEL, TCLP ug/L 100 NE NE 87.4
SELENIUM, TCLP ug/L 50 NE NE 3.59 U
SILVER, TCLP ug/L 50 NE NE 1.04 U
ZINC, TCLP ug/L 5,000 NE NE 482
MERCURY, TCLP ug/L 2 NE NE 0.02 U
CYANIDE(FREE), TCLP ug/L 200 NE NE 30 U

2-METHYLNAPHTHALENE ug/kg NE NE 3,100 400 J
ACENAPHTHENE ug/kg 570,000 NE 130,000 390 J
ACENAPHTHYLENE ug/kg NE NE 18,000 170 J
ANTHRACENE ug/kg 12,000,000 NE 51,000 640
BENZO(A)ANTHRACENE ug/kg 900 1100 5,000 1,200
BENZO(A)PYRENE ug/kg 90 1300 500 1,400
BENZO(B)FLUORANTHENE ug/kg 900 1,500 5,000 1,400
BENZO(k)FLUORANTHENE ug/kg 9,000 1,000 39,000 600
BENZO[G,H,I]PERYLENE ug/kg NE NE NE 860
CHRYSENE ug/kg 88,000 1,100 25,000 1,700
DIBENZO(A,H)ANTHRACENE ug/kg 90 200 500 300 J
FLUORANTHENE ug/kg 3,100,000 NE 880,000 2,300
FLUORENE ug/kg 560,000 NE 170,000 390 J
INDENO(1,2,3-CD)PYRENE ug/kg 900 860 3,100 860
NAPHTHALENE ug/kg 12,000 NE 700 420 J
PHENANTHRENE ug/kg NE NE 13,000 1,900
PYRENE ug/kg 2,300,000 NE 570,000 2,200

Total PCBs ug/kg 1,000 NE 1,800 440

See last page of table for notes.

CHCDF2005-009(COARSE) Criteria

A
Final May 2006
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Table 3-3 Continued

Comparison to IEPA and IDEM Residential Screening Criteria
Chicago Area CDF

Notes: 
a

b

mg/kg  = milligram per kilogram
ug/L  = microgram per liter

ug/kg  = microgram per kilogram
NE  = Not Established

B

J
U

 = Estimated data due to exceeded quality control criteria; plus or minus indicates likely bias if known.
 = Compound was analyzed for but not detected.  The associated value is the sample quantitation limit.

For total metals, comparison value is lowest of ingestion or inhalation; for TCLP metals, comparison value is soil 
component of the Groundwater Ingestion exposure route; and for PAHs and total PCBs, comparison value is lowest of 
ingestion, inhalation, or soil component of the groundwater ingestion exposure route.
Background values for metals (Appendix A, Table G) for Counties within Metropolitan Statistical Areas; background 
values for PAHS from City of Chicago Department of Environment Polynuclear Aromatic Hydrocarbon Study, City of 
Chicago (2003) for Chicago.

 = Reported value was obtained from a reading that was less than the practical quantitation limit but greater than or 
equal to the instrument detection limit.

A
Final May 2006
P:\4000fed\USACE Chicago\Calumet Harbor\Final Report\Final July\Table 3-3 Criteria Comparison.xls 3-18



Table 3-4

Summary of Exceedances for Coarse Grain Fraction
Chicago Area CDF

Sample Chemical Name IEPA TACO
IDEM RISC 

Default Closure
Level

Result1
Background -
Metropolitan 

Statistical Area

01 ARSENIC 13 3.9 7.7 13
04 ARSENIC 13 3.9 5.5 13
06 ARSENIC 13 3.9 9.4 13
07 ARSENIC 13 3.9 5 13
08 ARSENIC 13 3.9 6.1 13
09 ARSENIC 13 3.9 13.6 13
04 LEAD 400 81 142 36
07 LEAD 400 81 115 36
01 LEAD (TCLP) 7.5 NE 77.3 NE
03 LEAD (TCLP) 7.5 NE 13 NE
04 LEAD (TCLP) 7.5 NE 447 NE
06 LEAD (TCLP) 7.5 NE 37.2 NE
07 LEAD (TCLP) 7.5 NE 449 NE
08 LEAD (TCLP) 7.5 NE 27.6 NE
09 LEAD (TCLP) 7.5 NE 15 NE
01 NICKEL (TCLP) 100 NE 104 NE
07 NICKEL (TCLP) 100 NE 113 NE
01 BENZO(A)ANTHRACENE 900 5,000 1,400 1,100
03 BENZO(A)ANTHRACENE 900 5,000 990 1,100
04 BENZO(A)ANTHRACENE 900 5,000 3,200 1,100
06 BENZO(A)ANTHRACENE 900 5,000 2,600 1,100
07 BENZO(A)ANTHRACENE 900 5,000 3,400 1,100
09 BENZO(A)ANTHRACENE 900 5,000 1,200 1,100
01 BENZO(A)PYRENE 90 500 1,400 1,300
03 BENZO(A)PYRENE 90 500 930 1,300
04 BENZO(A)PYRENE 90 500 3,000 1,300
06 BENZO(A)PYRENE 90 500 2,000 1,300
07 BENZO(A)PYRENE 90 500 3,200 1,300
08 BENZO(A)PYRENE 90 500 680 1,300
09 BENZO(A)PYRENE 90 500 1,400 1,300
01 BENZO(B)FLUORANTHENE 900 5,000 1,600 1,500
03 BENZO(B)FLUORANTHENE 900 5,000 1,000 1,500
04 BENZO(B)FLUORANTHENE 900 5,000 4,000 1,500
07 BENZO(B)FLUORANTHENE 900 5,000 3,800 1,500
06 BENZO(B)FLUORANTHENE 900 5,000 2,700 1,500
09 BENZO(B)FLUORANTHENE 900 5,000 1,400 1,500
01 DIBENZO(A,H)ANTHRACENE 90 500 290 J 200
03 DIBENZO(A,H)ANTHRACENE 90 500 280 J 200
04 DIBENZO(A,H)ANTHRACENE 90 500 400 J 200
06 DIBENZO(A,H)ANTHRACENE 90 500 350 J 200
07 DIBENZO(A,H)ANTHRACENE 90 500 510 200
08 DIBENZO(A,H)ANTHRACENE 90 500 160 J 200
09 DIBENZO(A,H)ANTHRACENE 90 500 300 J 200
04 INDENO(1,2,3-CD)PYRENE 900 3,100 1,600 J 860
06 INDENO(1,2,3-CD)PYRENE 900 3,100 1,100 860
07 INDENO(1,2,3-CD)PYRENE 900 3,100 1,900 860
06 NAPTHALENE 12,000 700 16,000 NE
07 NAPTHALENE 12,000 700 860 NE
01 TOTAL PCBs 1,000 1,800 2,330 NE
06 TOTAL PCBs 1,000 1,800 1,460 NE

1 Results exceed criteria for TACO, RISC, or both. 3-19



TABLE 3-5

GENERAL CHARACTERIZATION, ORIGINAL SAMPLES
CHICAGO AREA CDF

CHCDF2005 01 CHCDF2005 02 CHCDF2005 03 CHCDF2005 04 CHCDF2005 05
INITIAL VALID INITIAL VALID INITIAL VALID INITIAL VALID INITIAL VALID

METHOD ANALYTE UNIT RESULT FLAG QUAL RESULT FLAG QUAL RESULT FLAG QUAL RESULT FLAG QUAL RESULT FLAG QUAL
KATAHDIN ANALYSIS
ASTM D2216 Water Content % 25 30 28 26 30
ASTM D2974-87 TOTAL COMBUSTIBLE ORGANICS % as Dry Weight 13.6 12 8.65 12.9 9.01
CLP/CIP SOW TOTAL SOLIDS % 75 70 72 74 70
Env. Science Technology 1997 Soot Carbon ug/g 44000 J 30000 J 4400 J 9200 J 18000 J
LYDKHN TOTAL ORGANIC CARBON ug/g 110000 73000 44000 66000 33000
SW846 9071A OG(HEXANE EXTRACTED) % as Dry Weight 0.44 0.5 0.2 0.24 0.32
SW846 7196A Hexavalent Chromium mg/kg 1.9 U J- 0.68 U UJ- 0.72 U J-
SW846 M9014 Cyanide (free) ug/L 20 U 20 U 20 U 20 U 20 U

KEMRON ANALYSIS
Particle Size Analysis ASTM D422
          - Gravel % 0.8 0.3 0.1 0.6 0.1
          - Sand % 23.2 28.3 20.2 35.8 31.8
          - Silt % 44.4 49.5 52.3 41.3 46.7
          - Clay % 31.6 21.9 27.4 22.3 21.4
Void Ratio - 1.0 1.0 1.0 1.0 1.0
Bulk Density ASTM D2937 lb/ft³ 112.3 115.3 113.7 113.0 112.7
Dry Density ASTM D2937 lb/ft³ 79.5 85.7 80.6 82.1 80.1
Moisture Content ASTM D2216 % 41.25 34.55 41.12 37.6 40.68
Specific Gravity ASTM D854 - 2.72 2.74 2.76 2.69 2.77
Specific Gravity > #200 Fraction ASTM D854 - 2.51 2.69 2.60
Specific Gravity < #200 Fraction ASTM D854 - 2.80 2.78 2.76
Total Porosity - % 53.2 49.9 53.2 51.1 53.7

A 3-20 P:\4000fed\USACE Chicago\Calumet Harbor\Final Report\Final July\Tables 3-5 and 6 Conventional_validated.xlsORIGINAL



TABLE 3-5 CONTINUED

GENERAL CHARACTERIZATION, ORIGINAL SAMPLES
CHICAGO AREA CDF

METHOD ANALYTE UNIT
KATAHDIN ANALYSIS
ASTM D2216 Water Content %
ASTM D2974-87 TOTAL COMBUSTIBLE ORGANICS % as Dry Weight
CLP/CIP SOW TOTAL SOLIDS %
Env. Science Technology 1997 Soot Carbon ug/g
LYDKHN TOTAL ORGANIC CARBON ug/g
SW846 9071A OG(HEXANE EXTRACTED) % as Dry Weight
SW846 7196A Hexavalent Chromium mg/kg
SW846 M9014 Cyanide (free) ug/L

KEMRON ANALYSIS
Particle Size Analysis ASTM D422
          - Gravel %
          - Sand %
          - Silt %
          - Clay %
Void Ratio -
Bulk Density ASTM D2937 lb/ft³
Dry Density ASTM D2937 lb/ft³
Moisture Content ASTM D2216 %
Specific Gravity ASTM D854 -
Specific Gravity > #200 Fraction ASTM D854 -
Specific Gravity < #200 Fraction ASTM D854 -
Total Porosity - %

CHCDF2005 06 CHCDF2005 07 CHCDF2005 08 CHCDF2005 09 CHCDF2005 DUP
INITIAL VALID INITIAL VALID INITIAL VALID INITIAL VALID INITIAL VALID
RESULT FLAG QUAL RESULT FLAG QUAL RESULT FLAG QUAL RESULT FLAG QUAL RESULT FLAG QUAL

24 32 19 28
12 11 10.7 11.7
76 68 81 72 80

10000 17000 J 5900 J 11000 J
39000 56000 51000 67000
0.33 0.29 0.16 1
0.65 U UJ- 0.74 U UJ- 0.62 U UJ- 0.68 U UJ- 0.62 U UJ-
20 U 20 U 20 U 20 U 20 U

1.1 1.1 2.6 11.7 0
24.0 27.5 49.7 32.7 22.1
37.2 37.3 26.3 29.6 49.7
37.7 34.1 21.4 26.0 28.2
1.0 1.0 1.0 1.0 1.0

121.9 111.2 117.7 117.0 108.1
91.0 77.7 85.0 90.1 71.8

33.95 43.06 38.43 29.92 50.48
2.76 2.73 2.66 2.72 2.77
2.67 2.62 2.66 2.54
2.74 2.71 2.78 2.79
47.2 54.4 48.8 46.9 58.4
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TABLE 3-5 CONTINUED

GENERAL CHARACTERIZATION, ORIGINAL SAMPLES
CHICAGO AREA CDF

METHOD ANALYTE UNIT
KATAHDIN ANALYSIS
ASTM D2216 Water Content %
ASTM D2974-87 TOTAL COMBUSTIBLE ORGANICS % as Dry Weight
CLP/CIP SOW TOTAL SOLIDS %
Env. Science Technology 1997 Soot Carbon ug/g
LYDKHN TOTAL ORGANIC CARBON ug/g
SW846 9071A OG(HEXANE EXTRACTED) % as Dry Weight
SW846 7196A Hexavalent Chromium mg/kg
SW846 M9014 Cyanide (free) ug/L

KEMRON ANALYSIS
Particle Size Analysis ASTM D422
          - Gravel %
          - Sand %
          - Silt %
          - Clay %
Void Ratio -
Bulk Density ASTM D2937 lb/ft³
Dry Density ASTM D2937 lb/ft³
Moisture Content ASTM D2216 %
Specific Gravity ASTM D854 -
Specific Gravity > #200 Fraction ASTM D854 -
Specific Gravity < #200 Fraction ASTM D854 -
Total Porosity - %

CHCDF2005 G1 CHCDF2005 G2 CHCDF2005 P1 CHCDF2005 P2 CHCDF2005 P3
INITIAL VALID INITIAL VALID INITIAL VALID INITIAL VALID INITIAL VALID
RESULT FLAG QUAL RESULT FLAG QUAL RESULT FLAG QUAL RESULT FLAG QUAL RESULT FLAG QUAL

30 26 34 26 26
9.04 8.46 10.5 9.72 7.26

66 74 74
5900 J 16000 J 7900 J
32000 57000 40000
0.16 0.75 0.14

0 4.7 3.6
22.1 39.4 58.5
49.7 29.2 23
28.2 26.7 14.9
1.5 1.0 1

108.1 118.8 113
71.8 88.9 86.4
50.48 33.68 30.76
2.77 2.74 2.61

58.4 48.0 46.9
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TABLE 3-6

GENERAL CHARACTERIZATION, FINE- AND COARSE-GRAINED FRACTIONS
CHICAGO AREA CDF

SAMPLE ID RUN
CHCDF2005-001 (FINE) CHCDF2005-001(COARSE) CHCDF2005-003(COARSE) CHCDF2005-003(FINE)

INITIAL VALID INITIAL VALID INITIAL VALID INITIAL VALID
METHOD ANALYTE UNIT RESULT FLAG QUAL RESULT FLAG QUAL RESULT FLAG QUAL RESULT FLAG QUAL

CLP/CIP SOW TOTAL SOLIDS % 68 77 77 66
Env. Science Technology 1997 SOOT CARBON ug/g 14000 130000 24000 J 9700 J
LYDKHN TOTAL ORGANIC CARBON ug/g 74000 210000 52000 51000
SW846 9071A OG(HEXANE EXTRACTED) % as Dry Weight 0.56 0.16 0.053 0.11
SW846 7196A Hexavalent Chromium mg/kg 0.65 U UJ- 0.71 J- 0.65 U UJ- 0.75 U UJ-
SW846 M9014 Cyanide (free) ug/L 10 U 10 U 30 U

* Hexavalent Chromium and free cyanide rows added by the data validator
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TABLE 3-6 CONTINUED

GENERAL CHARACTERIZATION, FINE- AND COARSE-GRAINED FRACTIONS
CHICAGO AREA CDF

METHOD ANALYTE UNIT
CLP/CIP SOW TOTAL SOLIDS %
Env. Science Technology 1997 SOOT CARBON ug/g
LYDKHN TOTAL ORGANIC CARBON ug/g
SW846 9071A OG(HEXANE EXTRACTED) % as Dry Weight
SW846 7196A Hexavalent Chromium mg/kg
SW846 M9014 Cyanide (free) ug/L

* Hexavalent Chromium and free cyanide rows added by the data validator

CHCDF2005-004(COARSE) CHCDF2005-004(FINE) CHCDF2005-006(COARSE) CHCDF2005-006(FINE)
INITIAL VALID INITIAL VALID INITIAL VALID INITIAL VALID
RESULT FLAG QUAL RESULT FLAG QUAL RESULT FLAG QUAL RESULT FLAG QUAL

74 68 80 68
36000 15000 J 10000 J 4600 J 
78000 48000 47000 45000
0.088 0.11 0.043 0.13
0.68 U UJ- 0.74 U UJ- 2.6 J- 0.87 J-
30 U 30 U
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TABLE 3-6 CONTINUED

GENERAL CHARACTERIZATION, FINE- AND COARSE-GRAINED FRACTIONS
CHICAGO AREA CDF

METHOD ANALYTE UNIT
CLP/CIP SOW TOTAL SOLIDS %
Env. Science Technology 1997 SOOT CARBON ug/g
LYDKHN TOTAL ORGANIC CARBON ug/g
SW846 9071A OG(HEXANE EXTRACTED) % as Dry Weight
SW846 7196A Hexavalent Chromium mg/kg
SW846 M9014 Cyanide (free) ug/L

* Hexavalent Chromium and free cyanide rows added by the data validator

CHCDF2005-007(COARSE) CHCDF2005-007(FINE) CHCDF2005-008(COARSE) CHCDF2005-008(FINE)
INITIAL VALID INITIAL VALID INITIAL VALID INITIAL VALID
RESULT FLAG QUAL RESULT FLAG QUAL RESULT FLAG QUAL RESULT FLAG QUAL

75 61 77 58
9700 J 24000 J 30000 15000 J
58000 69000 73000 78000
0.13 0.46 0.072 0.21
0.99 J- 0.83 U UJ- 1.1 J- 0.86 U UJ-
30 U 30 U
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TABLE 3-6 CONTINUED

GENERAL CHARACTERIZATION, FINE- AND COARSE-GRAINED FRACTIONS
CHICAGO AREA CDF

METHOD ANALYTE UNIT
CLP/CIP SOW TOTAL SOLIDS %
Env. Science Technology 1997 SOOT CARBON ug/g
LYDKHN TOTAL ORGANIC CARBON ug/g
SW846 9071A OG(HEXANE EXTRACTED) % as Dry Weight
SW846 7196A Hexavalent Chromium mg/kg
SW846 M9014 Cyanide (free) ug/L

* Hexavalent Chromium and free cyanide rows added by the data validator

CHCDF2005-009 (FINE) CHCDF2005-009(COARSE)
INITIAL VALID INITIAL VALID
RESULT FLAG QUAL RESULT FLAG QUAL

71 77
14000 36000
51000 130000

0.2 0.086
0.7 U UJ- 0.65 U UJ-

30 U
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TABLE 3-7

GEOTECHNICAL SAMPLES
CHICAGO AREA CDF

Sample No.

Liquid 
Limit
(%)

Plastic 
Limit
(%)

Plasticity
Index
(%)

Friction Angle
(degrees)

Cohesion
(ksf)

Cell 
Pressure

(ksf)

Applied
Failure
Stress
(ksf)

Failure
Strain

(%)

Specific
Gravity

(-)

Initial
Moisture
Content

(%)

Initial
Dry

Density
(pcf)

Initial
Saturation

(%)
G01 @ 9.5 -12 ft. 47 29 17 6.7 0.07 0.5 0.27 14.4 2.74 45.5 75.1 97.6

47 31 16 1.0 0.43 15.3 46.6 74.5 98.5
2.0 0.67 14.0 37.5 84.0 99.1

G02 @ 7 - 9.5 ft. 41 25 16 0 0.13 0.99 0.26 14.7 2.73 42.4 78.8 99.6
40 25 15 2.0 0.26 16.5 45.9 74.2 96.7

Sample No.

Friction 
Angle

(degrees)
Cohesion

(ksf)

Friction 
Angle

(degrees)
Cohesion

(ksf)

Cell 
Pressure

(ksf)

Applied
Failure
Stress
(ksf)

Failure
Strain

(%)

Pore 
Pressure

(ksf)

Specific
Gravity

(-)

Initial
Moisture
Content

(%)

Initial
Dry

Density
(pcf)

Initial
Saturation

(%)
G02 @ 12 - 14.5 ft. 5.6 0.72 27.6 0.25 0.5 1.68 15.3 1.3 2.74 42.6 76.9 95.3

1.0 3.96 15.2 -0.35 26.0 98.9 97.5
2.0 2.03 15.8 -0.02 43.6 77.9 99.9

G02 @ 12 - 14.5 ft. 36.5 0.04 33.9 0.03 0.5 1.6 15.6 -0.1 2.72 22.8 104.2 98.5
2.0 7.8 15.3 -1.0 21.1 107.1 97.0

Sample No.

Preconsol
idation

Pressure
(ksf)

Compress
ion

Index
(-)

Applied
Pressure

(ksf)

Coefficient
of

Consolidation
(sf/day)

Specific
Gravity

(-)

Moisture
Content

(%)

Dry
Density

(pcf)
Saturation

(%)
G02 @ 7 - 9.5 ft. 0.5 0.14 0.5 1.46 2.73 35.1 86.7 99.1

1.0 0.64
1.0 0.82
2.0 0.83
4.0 0.75
8.0 0.67

Consolidation

Atterberg Limits Unconsolidated Undrained Shear Strength

Consolidated Undrained Shear Strength
Total Stress Effective Stress
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Table 3-8 
Mass Balance Comparison Summary 

Chicago Area CDF 

 CHCDF-2005 01 CHCDF-2005 03 CHCDF-2005 04 CHCDF-2005 06 CHCDF-2005 07 CHCDF-2005 08 CHCDF-2005 09 

Analyte Original 
Coarse 
Grained 

Fine 
Grained Original 

Coarse 
Grained 

Fine 
Grained Original 

Coarse 
Grained 

Fine 
Grained Original 

Coarse 
Grained 

Fine 
Grained Original  

Coarse 
Grained  

Fine 
Grained  Original  

Coarse 
Grained  

Fine 
Grained  Original  

Coarse 
Grained  

Fine 
Grained  

Arsenic (mg/kg) 17 7.7 21.2 12.4 3.7 11 11.7 5.5 12 11.1 9.4 8 14 5 18.3 9.8 6.1 15.5 21.3 13.6 13.8 

Barium (mg/kg) 49.5 44.4 58 45 13.1 37.1 64.1 37 77.6 36.5 13.6 30.2 66.5 76 78.1 69.4 48.8 75.5 59.4 24.3 49.8 

Beryllium (mg/kg) 0.74 0.52 0.8 0.62 0.2 0.52 0.57 0.24 0.62 0.5 0.35 0.38 0.5 0.22 0.78 0.95 0.64 0.95 0.93 0.48 0.72 

Cadmium (mg/kg) 2.6 0.57 3.4 1B 0.21B 0.91 2.8 0.95 3.8 0.67B 0.36B 0.47B 1.5 0.4B 2 0.8B 0.29B 2.3 2.3B 0.37B 1.2 

Chromium (VI) (mg/kg) 1.9J- 0.71J- 0.74UJ- 0.68UJ- 0.65UJ- 0.75UJ- 0.72J- 0.68UJ- 0.74UJ- 0.65UJ- 2.6J- 0.87J- 0.74UJ- 0.99J- 0.83UJ- 0.62UJ- 1.1J- 0.86UJ- 0.68UJ- 0.65UJ- 0.7UJ- 

Copper (mg/kg) 68.8J 31 96.5 87.1J 13.8 45.4 77.2J 39.2 96.2 39.4J 28.7 31.5 70.8J 35.8 92.9 36.4J 18.6 88.9 91.7J 34 54.2 

Lead (mg/kg) 222J 78.9 260 135J 27.9 87.6 198J 142 228 79.4J 32.7 66.1 213J 115 270 85.7J 47.7 337 292J 46.4 123 

Mercury (mg/kg) 0.15 0.06J- 0.17J- 0.12 0.04J- 0.11J- 0.68 0.37 0.85 0.1 0.02BJ- 0.1J- 0.43 0.2J- 0.47 0.12 0.36 0.21J- 0.24 0.07J- 0.1J- 

Nickel (mg/kg) 50.6 24.4 56.6 25.4 11.4 24.5 25.6 16.7 33.1 29.2 25.3 25.7 35.4 14.2 46.9 20.4 14.4 45.8 53.9 27.9 36.7 

Selenium (mg/kg) 1.72U 5.0U 0.51U 0.85U 0.27U 0.64B 0.69U 0.28U 0.76B 0.61U 0.27U 0.36U 0.78U 0.4U 1.2B 0.62U 0.32U 1 1.86U 0.29U 1.9U 

Silver (mg/kg) 0.5U 0.09U 0.61B 0.62B 0.3B 0.26B 5.7 7.6 5.6 0.18U 0.08U 0.16B 1B 0.31B 1.2B 0.18U 0.09U 0.96B 0.54U 0.09U 0.29B 

Naphthalene (µg/kg) 350J 430 550 130 300J 240J 320J 380J 300J 44000 16000 26000 1400 860 1000 190J 280J 690 230J 420J 220J 

Acenaphthylene (µg/kg) 180J 150J 130 91 210 100 280J 140 140 79U 99U 150U 180J 180J 77J 84 74J 95J 120 170J 150 

Acenaphthene (µg/kg) 390J 440 430J 150 260J 200J 330J 900 330J 1400 750 810 680 800 400J 200J 290J 370J 290J 390J 290J 

Fluorene (µg/kg) 790 690 950 200J 240J 200J 490 910 340J 610J 580J 470J 830J 1200 470J 250J 350J 640J 280J 390J 250J 

Phenanthrene (µg/kg) 1900 2200 1700 980 1300 610 2200 6200 1700 5000 4200 3000 4900 7400 1800 880 1400 1600 940 1900 970 

Anthracene (µg/kg) 620 660 660 300 390J 220J 550 1400 460J 220J 1200 240J 1100 1700 530J 300J 420J 550J 310J 640 320J 

Fluoranthene (µg/kg) 2700 2400 2200 1400 1800 820 2800 5400 2000 1600 4500 1100 4100 5600 1900 1200 1800 1800 1200 2300 1200 

Pyrene (µg/kg) 2700 2800 2700 1400 1700 890 3000 6400 2200 1100 4300 900 4800 6300 2100 950 1500 2400 1300 2200 1300 

Benzo(a)anthracene (µg/kg) 1500 1400 1100 670 9900 280J 1300 3200 830 390J 2600 230J 2400 3400 830 550 700 930 540 1200 540 

Chrysene (µg/kg) 1900 2000 1700 830 1100 410J 2100 3700 1100 910 2700 670 2600 4000 1200 770 900 1300 850 1700 850 

Benzo(b)fluoranthene 
(µg/kg) 

1800 1600 1500 860 1000 400J 1600 4000 1000 610 2700 450J 2700 3800 1100 610 820 1300 770 1400 750 

Benzo(k)fluoranthene 
(µg/kg) 

640 650 630 300J 420J 130 590 1600 420J 200J 1200 130J 1000 1800 380J 260J 340J 410J 330J 600 290J 

Benzo(a)pyrene (µg/kg) 1400 1400 1100 680 930 290J 1300 3000 740 240J 2000 280J 2000 3200 860 540 680 950 660 1400 640 

Indeno(1,2,3-cd)pyrene 
(µg/kg) 

970 790 690J 490 5650 200J 880 1600J 460J 280 1100 140J 1000J 1900 610 410 410 620 410J 860 420J 

Dibenzo(a,h)anthracene 
(µg/kg) 

290J 290J 170J 180 280J 90UJ 300J 400J 210J 110 350J 150UJ 300J 510 160UJ 170 160J 250J 170 300J 260J 

Benzo(g,h,i)perylene (µg/kg) 940 790 790J 370J 560 160 940 1300J 440J 230J 910 180J 950J 1600 580 300J 300J 620 410J 860 450J 

Total PCBs (µg/kg) 2300 2330 2380 590 208 480 251 730 660 22U 1460 25U 3420 970 2710 620 330 1100 4680 440 500 
 
Notes: PAHs were tested by methods 8270 and 8270-SIM. 
U - Compound was analyzed for but not detected.  The associated value is the sample quantitation limit. 
J -  Estimated data due to exceeded quality control criteria; plus or minus indicates likely bias if known. 
B - Reported value was obtained from a reading that was less than the practical quantitation limit but greater than or equal to the instrument detection limit. 
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