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1. Introduction

The following document is a contaminant determination report prepared by the U.S.
Army Corps of Engineers (USACE), Chicago District, for the maintenance dredging at
the Advance Maintenance Area and Approach Channel of Waukegan Harbor for the
spring to fall dredging season of 2009. This document satisfies the requirements of
conditions 3 and 8 of IEPA Permit # 2005-LM-2830 dated February 1, 2005 and updated
by Permit # 2005-LM-2830-1 dated June 28, 2005 and Permit # 2005-LM-2830-2 dated
April 1, 2008. The Chicago District seeks Clean Water Act Section 401 Water Quality
Certification for this dredging event and open water disposal or beach nourishment.

This report documents the October 2008 sediment collection, analysis, and results for the
Waukegan Harbor advance maintenance area. A Quality Assurance Project Plan and
Field Sampling Plan (QAPP/FSP) prepared as guidance for this sampling event was sent
to IEPA with a cover letter dated May 15, 2008. No comments were received from IEPA
(see Appendix A). The QAPP/FSP outlines quality control, sampling and preparatory
procedures, and should be used as a reference when reviewing this document. All
activities for this sampling event were performed in accordance with the Great Lakes
Dredged Material Testing and Evaluation Manual (1998) and the Evaluation of Dredged
Material Proposed for Discharge in Waters of the U.S. (Inland Testing Manual, 1998).

1.1. Project Description

Waukegan Harbor is located in Waukegan, Illinois approximately 40 miles north of
downtown Chicago, Illinois. The Chicago District is responsible for all maintenance
dredging within the federal navigation channel of Waukegan Harbor. Contamination,
most notably polychlorinated biphenyls (PCBs), was discovered in the Inner Harbor
sediments during the 1970s and was traced to a local industry. A superfund clean-up
project in the 1990s removed the most heavily contaminated sediment from the inner
harbor. Dredging operations in the inner Waukegan Harbor have been suspended due to
the disposal issues associated with the contaminated sediments. The contamination in the
harbor has not migrated to the Approach Channel and this area is still dredged on a
regular basis (see Figure 1 and Figure 2 for locations of the Approach Channel, the
Advance Maintenance area, and the inner confines of Waukegan Harbor). The sediment
in the Approach Channel is primarily littoral drift sand from north of the harbor.

1.2. Historical Data

Table 1 provides a cursory comparison of the sediment quality in the Waukegan Inner
Harbor and the Approach Channel. The Inner Harbor data is an average of sediment
samples collected in 1995, 1996, and 1997. The Approach Channel data was taken from
the Tier | analysis and represents data from 1985 through 1995. It is important to note
that these averages do not take into account non-detectable data points. Many data points
collected from the Approach Channel returned non-detectable results where none of the



samples collected from the Inner Harbor returned non-detectable results. Table 1 clearly
shows significantly higher levels of contamination within the Inner Harbor and indicates

that there has not been contaminant migration that has impacted sediment in the

Approach Channel.

Table 1: Inner Harbor/Ap

roach Channel Average Sediment Concentrations

Parameters Inner Harbor (mg/kg) Approach Channel (mg/kg)
PCBs 14.5 0.2
Ammonia 254 6.5
Arsenic 25.3 15
Iron 14800 3276

Table 2 displays more recent data from samples collected in the Approach Channel and
Advanced Maintenance Area in preparation for maintenance dredging (USACE 2008).
This table supports the conclusion that migration is not taking place. There were only
two PCB detections slightly above the detection limit in 1997 and none detected since,
only trace amounts of asbestos were detected on two occasions, and the fines
concentration has always been low.

Table 2: Approach Channel Sediment Data, 1997—2007

Sample Number Sample Date PCB Concentration Asbestos Grain Size
P P (mg/kg) Concentration® (%) (% fines)®

WAM-0905-001 09/05/07 <0.0269 ND 14
WAM-0905-002 <0.0264 ND 0.5
WAM-0905-003 <0.0289 ND 4.2
WAM-1005-001 10/27/05 <0.0324 ND 45
WAM-1005-002 <0.0340 ND 6.5
WAM-1005-003 <0.0411 ND 3

WAM-0804-001 08/16/04 <0.0336 ND 1.1
WAM-0804-002 <0.0313 ND 3.9
WAM-0804-003 <0.0310 ND 1.2
WUD-1003-001 10/27/03 <0.0336 ND 0.4
WAM-1003-001 <0.0336 ND 6.4
WAM-1003-002 <0.0336 ND 4.0
WAM-1003-003 <0.0336 ND 0.8
WAM-1003-COMP -3 ND -

WUD-1002-001 10/10/02 <0.0388 ND 1.7
WAM-1002-001 <0.0388 ND 0.8
WAM-1002-002 <0.0388 ND 17.3
WAM-1002-003 <0.0388 ND 8

WAM-1002-COMP - ND --

WUD-1001-001 10/23/01 < 0.025 ND 5.8
WAM-1001-001 <0.025 ND 5.2
WAM-1001-002 < 0.025 ND 49
WAM-1001-003 < 0.025 ND 17.6
WAM-1001-COMP -- ND --

WAM-1000-001 10/17/00 < 0.025 ND 3.7
WAM-1000-002 < 0.025 ND 3.6
WAM-1000-003 < 0.025 ND 2.8




sample Number Sample Date PCB Concentration Asbestos Grain Size
P P (mg/kg) Concentration' (%) (% fines)?
WAM-1000-004 < 0.025 ND 3.4
WAM-1000-005 < 0.025 ND 3.2
WAM-1000-006 < 0.025 ND 3.9
WAM-1000-COMP - Trace --
WAUK-AM-1 9/23/99 < 0.025 ND 14
WAUK-AM-2 < 0.025 Trace 6.0
WAUK-AM-3 <0.025 ND 5.5
WAUK-AM-COMP - ND --
WAM-1198-001 11/24/98 <0.05 ND 1.2
WAM-1198-002 <0.05 ND 0.6
WAM-1198-003 <0.05 ND 0.6
WAM-1198-COMP - ND --
WOH-1297-001 12/17/97 0.074 ND 0.8
WOH-1297-002 <0.05 ND 0.3
WOH-1297-003 0.08 ND 1.0
Notes:

' 2005 and 2007 asbestos analyses were performed by Polarized Light Microscopy (PLM) and
Transmission Electron Microscopy (TEM). All previous asbestos analyses were performed by Polarized
Light Microscopy (PLM) except for the six composites, which were performed using Transmission
Electron Microscopy (TEM).

2 “04 fines” indicates the percentage of particles passing through a #230 sieve

¥ “_“jndicates that the sample was not analyzed for the parameter

1.3. Dredging Activities

Through December 2003, all dredging activities in the Approach Channel and Advance
Maintenance Area were performed in accordance with the Section 401 Ten Year
Maintenance Dredging Permit No. 284 LM that was issued on April 5, 1993 and expired
on December 31, 2003. The current certification and final determination was issued by
the Illinois Environmental Protection Agency (IEPA) on February 1, 2005. It was then
revised as of June 28, 2005 and again on April 1, 2008; this certification and final
determination expires December 31, 2014. The current 10-year dredging permit was
issued by the IDNR on February 22, 2005 and expires on December 31, 2015. Recent
correspondence concerning dredging activities with IEPA and IDNR are located in
Appendix A of this contaminant determination.

Dredging activities in the Advance Maintenance Area and Approach Channel have taken
place annually or biannually since 1985. The last time dredging took place was spring-
summer 2008, and the next dredging event is scheduled for the spring of 2009. Because
dredged materials from these areas have been disposed of in open water, water quality
certification pursuant to Section 401 of the Clean Water Act and Section 39 of the Illinois
Environmental Protection Act is required every year that material is disposed.

Two documents serve as the primary guidance for disposing of dredged materials (Great
Lakes Dredged Material Testing and Evaluation Manual and the Evaluation of Dredged
Material Proposed for Discharge in Waters of the U.S. or Inland Testing Manual). These




guidance documents were prepared by USACE and the U.S. Environmental Protection
Agency (USEPA). The Great Lakes Dredged Material Testing and Evaluation Manual
was created to provide specific guidance for disposal within the Great Lakes and is
structured similarly to the Inland Testing Manual. Both manuals present a tiered,
integrated testing approach that complies with the requirements of Section 404(b)1 of the
Clean Water Act (CWA).

The Tier I and Tier 1l requirements provided in these manuals were satisfied for this
project by documents completed by USACE in October 1995 and April 1996,
respectively. These documents were submitted to the IEPA, Division of Water Pollution
Control, and the USEPA, Planning and Management Division. 1EPA approval of the Tier
I and Tier Il evaluations was provided in correspondence dated November 28, 1995 and
May 30, 1996, respectively (see Appendix A). Since no substantial changes have
occurred in sediment quality or potential contaminant sources since the preparation of
these documents, they continue to remain valid.

The area proposed for dredging in spring 2009 is the same as prior years, in the Approach
Channel and Advance Maintenance Area (Figure 1 and 2). The region extends
approximately 1400 ft east from the east end of the north breakwater, and extends about
650 ft south toward the east-west line extension from the U.S. South Pier. The total area
being considered for the 2009 dredging operations is approximately 910,000 (1400 X
650) sq. ft. This area is within the federal navigation channel and the Advance
Maintenance Area. Sounding will be performed prior to dredging to determine precise
regions of shoaling.

Dredging will begin in the Approach Channel where sediment is removed to a depth of -
22 feet low water datum (LWD). Once all shoaled sediment is removed from the
Approach Channel, dredging activities will move to the Advance Maintenance Area
which is located just to the north of the Approach Channel. Sediment is then removed
from the Advance Maintenance Area until the contracted total quantity is removed.
Removal of between 60,000 and 70,000 cubic yards of material is expected, dependent on
the extent of shoaling.

Between 1995 and 1998, sediment was disposed of in an area 1 mile south of Waukegan
Harbor (Disposal Location 1) as shown on Figure 3. In 2003, this disposal location was
moved further away from the shore, shifting the western-most edge of the site from 1,000
to 2,000 feet out from the shoreline. This new boundary for Disposal Location 1 has
been used from 2003 to 2008. From 1999 to 2002 and in 2005 and 2008, dredged
material was used as beach nourishment at two different locations along Illinois Beach
State Park (IBSP) (Disposal Locations 2 and 3) as presented on Figure 4. In the most
recent dredging event (2008) 60,000 cubic yards of dredged material was used as beach
nourishment at Disposal Location 2 and 10,000 cubic yards of dredged material was sent
to Disposal Location 1, for a total of 70,000 cubic yards of dredged material. Disposal
Locations 1, 2, and 3 are requested as potential sediment disposal sites for the 2009
dredging event.



2. Sampling Procedure

On 8 October 2008, the following samples were collected: three sediment samples from
the Waukegan Harbor Advance Maintenance Area, and two water samples and three
sediment samples from the Illinois Beach State Park reference site.

2.1. Sediment Samples

Three sediment samples were collected from three random locations inside the Advance
Maintenance Area. The three random sample locations were determined prior to the
sampling event using a scientific method recommended by the USEPA. A description of
this procedure can be found in the 2008 QAPP/FSP. A large number of contingency
points were created for this sampling event because the conditions at the sampling site
were uncertain. The 25 predetermined sampling locations in the Advance Maintenance
Area are listed in Table 3, and are displayed on a map in Figure 2. Five points (Points 4,
7, 18, 20, and 23) fell in the area outside of the Advance Maintenance Area and therefore
were omitted. These points are omitted because shoaling is not typically seen in those
areas and sediment samples are only collected from shoaled locations because these are
the areas where dredging typically occurs. The day of sampling there was limited
shoaling at sample locations 1 through 4, and at locations 7 through 8; these points were

eliminated from consideration on site.

Table 3: List of Possible Sample Locations — Advance Maintenance Area

Easting Northing Long Lat
Point 1* 1126757.642 2075038.057 | 87.806046848 | 42.362241107
Point 2* 1126209.742 2074974.293 | 87.808075484 | 42.362075449
Point 3* 1125639.845 2074907.598 | 87.810185563 | 42.361902083
Point 4* 1126619.907 2074992.618 | 87.806557496 | 42.362118769
Point 5 1125768.267 2075028.098 | 87.809707670 | 42.362230557
Point 6 1125780.161 2075047.828 | 87.809663214 | 42.362284493
Point 7* 1126112.198 2074884.075 | 87.808438447 | 42.361829551
Point 8* 1126016.008 2074970.984 | 87.808792355 | 42.362069651
Point 9 1125649.862 2075097.185 | 87.810144185 | 42.362422126
Point 10 1125947.026 2074997.958 | 87.809046966 | 42.362144832
Point 11 1126039.999 2075074.888 | 87.808701219 | 42.362354349
Point 12 1125698.283 2074956.035 | 87.809968246 | 42.362034004
Point 13 1126664.876 2075078.071 | 87.806389156 | 42.362352480
Point 14 1126249.165 2074997.761 | 87.807929086 | 42.362139175
Point 15 1126132.067 2074953.668 | 87.808363345 | 42.362020172
Point 16 1126701.733 2075051.979 | 87.806253387 | 42.362280259
Point 17 1125908.239 2075118.246 | 87.809187731 | 42.362475549
Point 18* 1126780.783 2074958.107 | 87.805963063 | 42.362021337
Point 19 1126304.512 2075027.013 | 87.807723639 | 42.362218501
Point 20* 1126356.095 2074894.512 | 87.807535818 | 42.361854054
Point 21 1126174.574 2075096.217 | 87.808202816 | 42.362410594
Point 22 1126722.686 2075113.931 | 87.806174441 | 42.362449894




Easting Northing Long Lat
Point 23* 1126488.728 2074932.076 | 87.807044231 | 42.361954875
Point 24 1126393.257 2075059.245 | 87.807394553 | 42.362305437
Point 25 1126503.057 2075081.35 87.806987797 | 42.362364227

Note: * Sample point has limited shoaling and was eliminated from consideration

The sampling locations were initially approached in the order listed in Table 3 using a
hand-held Global Positioning System (GPS) unit with an accuracy of 15 feet. The
coordinates at which the samples were collected may vary slightly from the coordinates
originally chosen. In each instance, the sampling team positioned the sampling bucket as
close as possible to the specified sampling location however the wind and current at the
time caused some drift of the sampling vessel. The three harbor locations that were used
for this sampling event are listed in Table 4 and approximately correspond to Points 5, 6,
and 9 in Table 3.

The first sample (WAM-1008-001) was collected at the approximate location of Point 5
(from Table 3) on the mid-western side of the Advance Maintenance Area. The second
sample (WAM-1008-002) was collected at the approximate location of Point 6 also on
the mid-western side, just north of Point 5. The third sample (WAM-1008-003) was
collected at the approximate location of Point 9 on the north western edge of the Advance
Maintenance Area. The standard format for labeling samples is WAM-mmyy for
Waukegan Harbor samples and IBSP-mmyy for Illinois Beach State Park samples.

Table 4: Actual Sample Locations — Advance Maintenance Area

Sample Longitude Latitude
WAM-1008-001 (Point 5) 87.80971 42.36220
WAM-1008-002 (Point 6) 87.80975 42.36229
WAM-1008-003 (Point 9) 87.81013 42.36238

After arriving at each sample location, the dredging or sample depth was determined. As
mentioned previously, dredging in the Advance Maintenance Area and Approach
Channel of Waukegan Harbor is authorized to a depth of -22 feet LWD, plus there is
potentially an additional two feet that may be dredged due to the allowance for over-
depth dredging. Since the sediment samples need to represent the composition of the
dredged material, samples were collected to approximately -24 feet LWD to include the
potential for over-depth dredging. To determine the dredging/sampling depth, the depth
from the water surface to the sediment surface was measured from the deck of the barge
with a weighted measuring tape. This depth was then compared to the water elevation in
Waukegan Harbor, which was determined to be 577.5 ft International Great Lakes Datum
(IGLD) 1985, approximately equal to LWD, according to the National Oceanic and
Atmospheric Administration (NOAA) Great Lakes Online website and the water level
gages at Calumet Harbor, Illinois and Milwaukee, Wisconsin. For the three samples that
were collected in the Advance Maintenance Area (WAM-1008-001, WAM-1008-002,
WAM-1008-003) the depths below LWD were approximately 13.5°, 13’, and 11.5’
respectively.



Once the dredging depth was determined, composite samples were collected using a
clamshell mechanical dredging bucket. The dredging bucket was lowered to the
sediment surface where it collected a bucket of sediment. The bucket was then raised to
the deck of the barge where representative samples were collected and placed in a large
stainless steel mixing bowl. When the sampling was complete, the bucket was emptied
away from the original sampling spot and, if necessary, it was lowered again to the site of
the original sample where it collected additional sediment. This procedure was repeated
until the bottom of the dredging depth was reached. To sample sediments at 2’ deep or
less, one dredging bucket of sediment is adequate. However two or more buckets of
material were retrieved for the deeper samples. The samples that were collected at each
depth were then mixed in the stainless steel bowl and measured into sample jars. Plates
1-3 were taken while collecting samples in the Advance Maintenance Area.

Three sediment grab samples were also collected at the IBSP reference site north of the
North Point Marina (see Figure 4). The Great Lakes Dredged Material Testing and
Evaluation Manual recommended selecting a reference site separate from the disposal
area when the disposal area has already been used. The intent is to obtain sediment
samples that are representative of the general area where disposal will occur, but to avoid
sampling disposed dredged material from a previous dredging event. These samples
were taken approximately 300 feet from each other near to the water’s edge. A hand
scoop was used to collect the samples from the top of the sediment surface. Table 5
shows the collection locations of the three reference samples, as given by a hand-held
GPS with an accuracy of approximately 15 feet.

Table 5: IBSP Reference Sample Locations

Sample Longitude Latitude
IBSP-1008-001 87.80215 42.49025
IBSP-1008-002 87.80256 42.49114
IBSP-1008-003 87.80257 42.49229

In all of the samples that were collected the sediment was a medium to fine brown sand,
with a trace of silt and clay. No visual contamination or noticeable odor was present in
the samples. Samples collected from each location were homogenized using
decontaminated stainless steel mixing equipment, and placed in containers provided by
the analytical laboratory. The containers and chain of custody forms were packaged for
transport and maintained at less than 4°C until received by the analytical laboratory.

Each piece of sampling and handling equipment to come into direct contact with the
sediment samples was decontaminated before the start of sampling, and between each
sampling location. The decontamination process was accomplished by washing the
equipment with an inert cleaning solution and rinsing with deionized water.



2.2. Water Samples

Two water samples (IBSP-1008-4 and IBSP-1008-5) were collected from one location at
the Illinois Beach State Park reference site. These samples are added for this year as part
of the April 1, 2008 permit modification (Permit # 2005-LM-2830-2) for supernatant
testing requirements for open water placement of dredged material.

Dredging sediment from a waterway can generate concern about the release of
contaminates to the water column. A supernatant test involves mixing sediment and site
water, allowing the particles to settle, and analyzing the supernate for contaminants.
Supernate is the liquid above the sediment that has settled out. The supernatant test on
the October 2008 samples was conducted twice; once at “zero hours” equivalent to just
after mixing, and once at four hours after mixing.

The parameters for testing include total suspended solids (TSS), total volatile solids
(TVS), ammonia-nitrogen (as N), phosphorus (as P), total dissolved solids (TDS), sulfate,
chloride, lead (total), zinc (total), and total polychlorinated biphenyls (PCBs). Sample
IBSP-1008-4 was used for the supernatant test. Analysis of the supernatant is based on
zero and four hour settling periods. The sediment used was a composite of the three
Advance Maintenance Area sampling locations. The second water sample (IBSP-1008-
5) is the reference water sample and used the same parameters for testing. Water
temperature on site was recorded as 17.8 °C and pH was 8.2.

3. Sediment Sampling Results

All six sediment samples were analyzed for PCBs (Method 8082), asbestos (polarized
light microscopy (PLM) and transmission electron microscopy (TEM)), and grain size (in
accordance with the protocol required by the IEPA for Section 39 water quality
certification). Results for the PCB and asbestos analysis can be found in Table 6. The
complete lab report containing all analytical results is located in Appendix B.

Table 6: Sediment PCB and Asbestos Results

WAM-1008-* IBSP-1008-* PCB Reporting Limit
1 2 3 1 2 3 (mg/kg)?
PCB-1016 ND' | ND | ND | ND | ND | ND 0.011
PCB-1221 ND | ND | ND | ND | ND | ND 0.015
PCB-1232 ND | ND | ND | ND | ND | ND 0.017
PCB-1242 ND | ND | ND | ND | ND | ND 0.012
PCB-1248 0.080 | 0.049 | ND | ND | 0.043 | 0.095 0.011
PCB-1254 ND | ND | ND | ND | ND | ND 0.0037
PCB-1260 ND | ND | ND | ND | ND | ND 0.0074
Asbestos-PLM (%) | ND | ND | ND | ND | ND | ND
Asbestos-TEM (%) | ND ND ND ND ND ND

Note:
! ND indicates the contaminants were not present above the stated reporting limit
2 PCB Reporting Limit shown is highest value when reporting limit varied between samples




3.1. Sediment PCB Analysis

As part of a Tier 1 analysis performed by USACE in 1995, data were collected from past
sampling events in the Advance Maintenance Area and Approach Channel and a mean
concentration for PCBs was computed. In determining the mean concentration, non-
detect data was assumed to be equal to the reporting limit. The average total PCB
concentration of the historic samples, which includes samples from 1985-1995, was
calculated to be 0.2 mg/kg, with individual values as high as 0.6 mg/kg total PCBs
(USACE 1995). Table 2 contains more recent PCB results for sediment collected from
the Advance Maintenance Area and Approach Channel between 1997 and 2007. These
results indicate no PCB detections since 1997. As shown in Table 6, 4 of 42 tests
conducted on sediment samples from the recent October 2008 event returned PCB levels
above reporting limits. However, these samples were below the calculated historic mean
of 0.2 mg/kg and well below the TSCA-regulated level of 50 mg/kg for PCB-
contaminated material. It is also important to note that the IBSP reference site and
Waukegan Harbor Advance Maintenance Area samples had similar values. The other 38
tests were non-detect for each PCB tested.

3.2. Sediment Asbestos Analysis

Due to asbestos findings around the IBSP, USACE began to analyze samples for asbestos
in 1997. Results from the sampling events in 1997-1998 and 2001-2007 have shown no
evidence of asbestos (USACE 2008). One sample from both the 1999 and 2000 sessions
detected a trace amount of asbestos, but not at a concentration high enough to classify it
as asbestos containing material (ACM).

As mentioned previously, the sediment samples were analyzed using two asbestos
analytical methods: PLM and TEM. The PLM method evaluates the sediment for
asbestos containing building material and asbestos fibers/bundles/matrices and has the
ability to detect fibers greater than or equal to 5 microns. The TEM method uses a more
sophisticated technology that can analyze fibers greater than or equal to 0.5 microns.
None of the samples analyzed using the PLM and TEM methods showed signs of
asbestos.

3.3. Grain Size Analysis

According to Title 35 of the Illinois Administrative Code (Subtitle C, Chapter 2, Part
395), a particle size analysis is required to evaluate the potential for water pollution due
to the discharge of dredge and fill. Particle size tests that show 20% or more material
passing through a #230 U.S. Standard sieve require further chemical testing. All of the
samples collected during this sampling event show low concentrations of fine particles.



The results of this analysis are consistent with past data and well below the regulatory
limit of 20% (see Table 7).

Table 7: Sediment Grain Size Analysis

WAM-1008-* IBSP-1008-*
1 2 3 1 2 3
% particles smaller than #230 seive' | 0.73 [ 057 [ 053 | 1.16 [ 0.05 [ 0.58

Note: ' Value is an average between two duplicates

4. Water Sampling Results

Both water samples were analyzed for total suspended solids (TSS), total volatile solids
(TVS), ammonia-nitrogen (as N), phosphorus (as P), total dissolved solids (TDS), sulfate,
chloride, lead (total), zinc (total), and total polychlorinated biphenyls (PCBs). Sample
IBSP-1008-005 is the reference water sample. Zero hour and four hour supernatant tests
were run on sample IBSP-1008-004. Results for these analyses can be found in Table 8.

The complete lab report containing all analytical results is located in Appendix B.

Table 8: Water Sample Results

IBSP-1008-4 IBSP-1008-5 Lab
Zero Hour Four Hour Reporting Limit
Total Suspended Solids (TSS) 640 mg/L 82 mg/L 9.8 mg/L 2 mg/L
Total Volatile Solids (TVS) 130 mg/L 69 mg/L 70 mg/L -2
Total Dissolved Solids (TDS) 160 mg/L 190 mg/L 190 mg/L 20 mg/L
phosphorus (as P) 0.035 mg/L | 0.033 mg/L ND 0.010 mg/L
ammonia-nitrogen (as N) 0.47 mg/L 0.51 mg/L 0.12 mg/L 0.08 mg/L
sulfate 25 mg/L 25 mg/L 24 mg/L 1 mg/L
chloride 14 mg/L 14 mg/L 13 mg/L 1 mg/L
lead (total) 25 ug/L 19.9 ug/L ND 1.4 ug/L
zinc (total) 110 ug/L 88.5 ug/L ND 1.9 ug/L
PCB-1016 ND! ND ND 0.13 ug/L
PCB-1221 ND ND ND 0.078 ug/L
PCB-1232 ND ND ND 0.15 ug/L
PCB-1242 ND ND ND 0.11 ug/L
PCB-1248 ND ND ND 0.13 ug/L
PCB-1254 ND ND ND 0.084 ug/L
PCB-1260 ND ND ND 0.13 ug/L
Note:

1 ND indicates the contaminants were not present above the stated reporting limit
2 ‘--* indicates no reporting limit given

The Illinois Pollution Control Board sets the water quality standards for the State of
Illinois. The applicable standards can be found in Illinois Administrative Code Title 35:
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Environmental Protection, Subtitle C: Water Pollution, Chapter I: Pollution Control
Board, Part 302: Water Quality Standards. Table 9 shows the Illinois Water Quality
Standards. The standards for Open Waters of Lake Michigan were used; if the parameter
was not listed, the standards for Waters of the Lake Michigan Basin were used. Title 35
Illinois Administrative Code defines “Open Waters of Lake Michigan” as all of the
waters within Lake Michigan in Illinois jurisdiction lakeward from a line drawn across
the mouth of tributaries to Lake Michigan, but not including waters enclosed by
constructed breakwaters. Because of the location of the disposal sites, the open water
standards should be used.

Table 9: lllinois Water Quality Standards

lllinois Water
Quality Standard

Total Dissolved Solids (TDS) 180 mg/L
phosphorus (as P) 0.007 mg/L
ammonia-nitrogen (as N) 0.02 mg/L
sulfate 24 mg/L
chloride 12 mg/L
lead (total) 50 ug/L
zinc (total) 152 ug/L

Note:
! The zinc standard is a Lake Michigan Basin standard

Per the Great Lakes Testing Manual, elutriate (supernatant) data should not be directly
compared to water quality standards, but rather a mixing zone analysis should be applied
since the water will be diluted during the disposal operation.

When comparing Table 8 (Water Sample Results) with Table 9 (Illinois Water
Quiality Standards), lead and zinc both in the reference sample and the supernatant test
were below the water quality standard. Because the results were below the standards, a
mixing zone analysis does not need to be conducted. A mixing zone analysis accounts
for dilution, which would lower the result further. These results show that the dredging
operation will meet the appropriate water quality standards. Additional discussion of
water quality parameters continues below.

4.1. Water PCB Analysis

As shown in Table 8, neither the reference water sample nor the supernatant tests from
the recent October 2008 event returned PCB levels above reporting limits. This means
that when the sediment was mixed with the water, no PCBs were present above the
reporting limit. A mixing zone calculation does not need to be conducted because the
results were non-detectable. Therefore PCB contamination of the water column due to
the dredging event is not a concern.
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4.2. Ammonia, Chloride, Sulfate, TDS Analysis

The chloride, sulfate, and TDS levels resulting from the supernatant test were above, but
very close to their respective water quality standards. Additionally, ammonia-nitrogen
(as N) was above its water quality standard. For each parameter however, it is important
to note that the reference sample was also above the water quality standard. The water
quality near the shoreline is already degraded which is not uncommon along urban Lake
Michigan shoreline or near harbors. The Lake Michigan water itself does not meet the
Illinois Water Quality Standards. The mixing of sediment for chloride, sulfate, and TDS
parameters had almost no effect on the quality of the water as the reference sample and
supernatant results show. No mixing zone calculations need to be done as the
supernatant results already show little effect on the background. This leads to the
conclusion that the dredging activities will not impact chloride, sulfate and TDS water
quality.

Additional investigation into appropriate ammonia-nitrogen levels was conducted. EPA
“Ambient Water Quality Criteria— Ammonia” 1985 (EPA 440/5-85-00) reports Rainbow
Trout as the most sensitive species with a range of 96-hr LD50s from 0.16 to 1.1 mg/L as
NH3. EPA Monticello Research Station in the 1987 report “Seasonal Toxicity of
Ammonia to Five Fish and Nine Invertebrate Species” also names Rainbow Trout as the
most sensitive species. The Illinois Water Quality Standards are listed as ammonia-
nitrogen (as N) therefore the values in these EPA studies must be converted for
comparison (See Attachment 1). The lowest value (0.16 mg/L as NH3) equates to 3.14
mg/L total ammonia-nitrogen as N. The ammonia results of both the reference sample
and the supernatant test were below the Rainbow Trout 96-hr LD50. Given both the
concentration values and the short term and localized impact of dredging, there is no
evidence that the dredging and disposal activities will cause environmental impacts to
aquatic organisms.

4.3. Phosphorus

Phosphorus supernatant results were above the water quality standard. The reference
sample was below that standard. However, phosphorus is a nutrient that has little acute
or chronic impact. Per the Great Lakes Testing Manual a mixing zone calculation was
done on available historical and current sampling event phosphorus data (See Table 10).
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Table 10: Mixing Zone Analysis

Sampling Se_)ttling Standard Ce Ca Cs D vd M
Event Time (mg/L) | (mg/L) | (mg/L) | (vol/vol) | (cuyd) | (cuyd)
Oct-08 4-hrs Open Water Lake MI | 0.003 | 0.005* | 0.007 13 50,000 | 650,000
Mar-96 4-hrs Open Water Lake MI | 0.079 | 0.005* | 0.007 36 50,000 | 1,800,000
Mar-96 24-hrs | Open Water Lake MI | 0.031 | 0.005* | 0.007 12 50,000 | 600,000
Mar-96 4-hrs General Use 0.079 | <0.01 0.05 0.725 50,000 36,250
Mar-96 24-hrs | General Use 0.031 0.05 *x
Feb-93 4-hrs General Use 0.17 0.02 0.05 4 50,000 | 200,000
Feb-93 24-hrs | General Use 0.08 0.02 0.05 1 50,000 | 50,000

Mixing zone equal to entire disposal area (2000°x 2000°x 15%) = | 2,222,222
Notes:

* Hypothetical background concentration of half the reporting limit (background concentration not detected
above RL of 0.01 mg/L for sampling event)
** Elutriate concentration below general use standard; mixing zone not calculated

Ce = Concentration in elutriate

Ca = Concentration in disposal site water

Cs = Concentration for water quality standard

D = Dilution factor needed = (Ce-Cs)/(Cs-Ca)

Vd = Volume dredged material

M = Mixing zone volume needed to achieve water quality standard

Looking at current and historical phosphorus results shown in Table 10, the mixing zone
for this project was calculated to be of an acceptable size. Given the disposal area with
surface area 2000° X 2000’ and an average depth of 15°, the available mixing zone is
2,222,222 yd®. Using the data from the current sampling event, the necessary mixing
zone was calculated to be 650,000 yd®. This mixing zone fits within the available area.
IEPA concurred with the use of a mixing zone calculation for Waukegan Harbor in the
Tier 2 Report letter from Thomas McSwiggin, Manager Permit Section dated May 30",
1996. It states that “While several metal and nutrient constituents indicate the potential
for excedences, we believe the use of mechanical dredge, as proposed, and the further
effects of dilution in the immediate disposal area, will mitigate these potential water
quality impacts” (See Appendix A). The dredging operation meets the federal standard
since water quality standards are not exceeded outside the mixing zone.

5. Conclusion

The results of this sampling event show no level of contamination that would cause
environmental impacts related to water quality. The historical and current data show that
the sediment and elutriate results have been consistent over time. Water quality impacts
have not been noted in the past. Based on the similarity of current results with historical
data, water quality impacts are not anticipated. Therefore, sediments in the Approach
Channel and Advance Maintenance Area should be acceptable for disposal off shore of
IBSP, or at the open water disposal site south of Waukegan Harbor.
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Attachment 1: Ammonia Calculations

Field Conditions
Temperature: 17.8 °C
pH: 8.2

Rainbow Trout (most sensitive species) 96-hr LD50
0.16 — 1.1 mg/L as NH3

Ammonia

NH;" < NH3+H"

K = [NHs] [H']/ [NH4]

pK =0.09018 + [2729.92 / (273.2 + T)]

fraction (NH3) = 1/ [1 + 107 ®KPH)

Calculations to Convert 0.16 mg/L as NH3 to ammonia-nitrogen as N

pK 9.4713484
pK - pH 1.2713484
fraction NH3 0.0508162

fraction * total = EPA std
EPA std / fraction = total

Total ammonia-nitrogen (as N) ‘ 3.148604
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Figure 3: Disposal Location 1

This sediment disposal site (Disposal Location 1) is located 1 mile south of Waukegan
Harbor. It was originally located approximately 1000 feet offshore, and was used for
dredging operations between 1995 and 1998. In 2003 the area was shifted 1000 feet
lakeward, and has been used for every dredging event since then.



Figure 4: Disposal Locations 2 & 3

Disposal Locations 2 and 3 have been used in the past for beach nourishment at Illinois
Beach State Park (IBSP). Disposal Location 2 was used between 1999 and 2001, and in
2005 and 2008. Disposal Location 3 was used in 2002. These sites are requested as
potential disposal locations for 20009.



Plate 1: Sediment Sample WAM-1008-001

Plate 2: Sediment Sample WAM-1008-002



Plate 3: Sediment Sample WAM-0905-003



APPENDIX A: HISTORICAL PERMITS AND COORESPONDENCE

APPENDIX B: CT LABORATORIES ANALYTICAL LABORATORY REPORT

(SEE ENCLOSED CD)
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1230 Lange Court o Barahoo, W1 53913 ¢ 608-356-2760
( T !_ ﬂ B 0 R H T 0 R l E S = . www.ctlaboratories.com

delivering more thon data from your environmental onolyses

Upon Receipt of Samples, please verify that samples were received in acceptable condition then sign this form and fax to (608)356-2766 or email to

the project manager
SUBLAB Prairie Analytical Systems Return Invoice and Results to: CT Labhoratories
1210 Capital Airport Drive Pat Letterer
Springfield, IL 62707-8413 1230 Lange Court
Baraboo WI 53913
pletterer@ctlahoratories.com
PURCHASE ORDER # 69605 PRAIRIE The PO# must appear on all invoice and reports!
Date Due:___ 10 Business days from receipt RUSH TURNAROUND NEEDED? Y or ;\ N y(Circle One) %
?/”M\ . . .
Reportresults as EDD? N | Y (Circle one and indicate) Type: Data Deliverable Package LEVEL:
N -
\0
CTLabs ID#  Sample Date/Time Matrix Sample Description Analyses / Method Cost
6513975 10/8/2008 1530 GROUND WATER IBSP-1008-005 - - LL TOTAL PHOSPHO EPA 365.2
613977 10/14/2008 1300 GROUND WATER IBSP-1008-004 ZERO HOUR LL TOTAL PHOSPHO EPA 365.2
613978 10/14/2008 1700 GROUND WATER IBSP-1008-004 FOUR HOUR LL TOTAL PHOSPHO EPA 365.2

Relinquished by: /’2&,7@%* A~

Date/Time:_/10~1S-0% %35

BeREGRY %% 7 /54 /.
/,Q//&,/pf/ 9-’7[_623.71 2(0 ¢ ]:-e&/f/)./

REPORT ALL SOLIDS ON A DRY WEIGHT BASIS UNLESS OTHERWISE INDICATED




Prairie Analytical Systems, Inc.

CLIENT: CT Laboratories

Lab Order: 0810264

Project: 69605 PRAIRIE

Lab ID: 0810264-001

Analyses Result

Date:

Client Sample ID:
Collection Date:

Matrix:

Limit Qual Units

22-Oct-08

613975
10/8/2008 3:30:00 PM

AQUEOUS

DF Date Analyzed

PHOSPHORUS ANALYSIS
Phosphorus, Total (as P) U

E365.2 (E365.2)
0.008 mg/L

Analyst: AJD
2 10/20/2008

Page 1 of 4



Prairie Analytical Systems, Inc. Date: 22-Oct-08

CLIENT: CT Laboratories Client Sample ID: 613977

Lab Order: 0810264 Collection Date: 10/14/2008 1:00:00 PM

Project: 69605 PRAIRIE

Lab ID: 0810264-002 Matrix: AQUEOUS

Analyses Result Limit Qual Units DF Date Analyzed

PHOSPHORUS ANALYSIS E365.2 (E365.2) Analyst: AJD
Phosphorus, Total (as P) 0.035 0.010 mg/L 2 10/20/2008

Page 2 of 4



Prairie Analytical Systems, Inc. Date: 22-Oct-08

CLIENT: CT Laboratories Client Sample ID: 613978

Lab Order: 0810264 Collection Date: 10/14/2008 5:00:00 PM

Project: 69605 PRAIRIE

Lab ID: 0810264-003 Matrix: AQUEOUS

Analyses Result Limit Qual Units DF Date Analyzed

PHOSPHORUS ANALYSIS E365.2 (E365.2) Analyst: AJD
Phosphorus, Total (as P) 0.033 0.010 mg/L 2 10/20/2008

Page 3 of 4



Prairie Analytical Systems, Inc.

Qualifiers :

B - Analyte detected in the associated method blank.
E - Value above quantitation range.

H - Analysis performed past holding time.

HT - Sample received past holding time.

J - Analyte detected between RL and MDL.

R - RPD outside acceptance limits.

S - Spike recovery outside acceptance limits.

U - Analyte not detected (i.e. less than RL or MDL).

Page 4 of 4



EMSL Analytical, Inc.
14375 23rd Avenue North, Minneapolis, Mn 55447

Phone: (763) 449-4922 Fax: (763) 449-4924 Email: minneapolislab@emsl.com
| | | |

Attn: Pat Letterer

Customer ID: CTLA62
CT Laboratories Customer PO: 69605 EMSL
1230 Lange Court Received: 10/15/08 12:15 PM
Baraboo, WI 53913-3109 EMSL Order: 350805295
Fax.: (608) 356-2766 Phone: (608) 356-2760 EMSL Proj
Project: Analysis Date:  10/21/2008
Report Date: 10/21/2008

Asbestos Analysis via Polarized Light Microscopy, Qualitative

Sample Location Appearance Result Notes

613969 WAM-1008-001 None Detected
350805295-0001

613970 WAM-1008-002 None Detected
350805295-0002

613971 WAM-1008-003 None Detected
350805295-0003

613972 IBSP-1008-001 None Detected
350805295-0004

613973 IBSP-1008-002 None Detected
350805295-0005

613974 IBSP-1008-003 None Detected
350805295-0006

i P A

Analyst(s) N o

Rachel Travis (6) Rachel Travis, Laboratory Manager
or other approved signatory

EMSL recommends that soil samples reported as "ND" be tested by the EPA Screening Method/Qualitative. The above report relates only to the items tested. This report may not be
reproduced, except in full, without written approval by EMSL Analytical, Inc. The above test must not be used by the client to claim product endorsement by NVLAP nor any agency of
the United States Government. The test results contained within this report meet the requirements of NELAC unless otherwise noted. Samples received in good condition unless
otherwise noted.

NVLAP Lab Code 200019-0

PLMQual w/Types-1 THIS IS THE LAST PAGE OF THE REPORT.
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delivering more than data from your environmental analyses

USACE - CHICAGO

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2
www.ctlaboratories.com

Project Name: WAUKEGAN HARBOR Project Number:
SDG#: 0 CTLabs Folder #: 69605
Duplicate
Analytical Run #: 53229 Analysis Date:10/10/2008 Prep Batch #: Matrix: GROUND WATER
CTLab #: 614738 Analysis Time: 11:00 Prep Date: Test: SOLIDS, TOTAL SUS
Reference Sample #: 613975 Analyst: KMB Prep Analyst: Quialifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Total Suspended Solids 11.7 mg/L 9.8 18 38
Comments:

Page 1

Date Printed: 11/5/2008



CIT LHBORHTORIESX\

delivering more than data from your environmental analyses

USACE - CHICAGO

Project Name: WAUKEGAN HARBOR

SDG# 0

CTLabs Folder #: 69605

QC SUMMARY REPORT

Project Number:

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2

www.ctlaboratories.com

Lab Control Spike Water

Analytical Run #: 53229 Analysis Date:10/10/2008 Prep Batch #: Matrix:  LIQUID
CTLab #: 614186 Analysis Time: 11:00 Prep Date: Test: WTSS
Reference Sample #: Analyst: KMB Prep Analyst: Quialifiers:
QC Parent Spike
sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Total Suspended Solids 402 mg/L 400 100 80 --- 120

Comments:

Page 2

Date Printed: 11/5/2008



CIT LHBORHTORIESX@\ QC SUMMARY REPORT

delivering more than data from your environmental analyses

USACE - CHICAGO

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2
www.ctlaboratories.com

Project Name: WAUKEGAN HARBOR Project Number:
SDG#: 0 CTLabs Folder #: 69605
Duplicate
Analytical Run #: 53291 Analysis Date:10/14/2008 Prep Batch #: Matrix:  SEDIMENT
CTLab #: 616578 Analysis Time: 14:30 Prep Date: Test: SOLIDS,PERCENT
Reference Sample #: 613974 Analyst: AMA Prep Analyst: Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Solids, Percent 82.0 % 81.5 1 20
Comments:

Page 3

Date Printed: 11/5/2008



CIT LHBORHTORIESX@\ QC SUMMARY REPORT

delivering more than data from your environmental analyses

USACE - CHICAGO

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2
www.ctlaboratories.com

Project Name: WAUKEGAN HARBOR Project Number:
SDG#: O CTLabs Folder #: 69605
Duplicate
Analytical Run #: 53323 Analysis Date:10/15/2008 Prep Batch #: Matrix: GROUND WATER
CTLab #: 615957 Analysis Time: 10:30 Prep Date: Test: SOLIDS, TOTAL SUS
Reference Sample #: 613978 Analyst: CES Prep Analyst: Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Total Suspended Solids 75.0 mg/L 82 9 38
Comments:

Page 4

Date Printed: 11/5/2008
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delivering more than data from your environmental analyses

USACE - CHICAGO

Project Name: WAUKEGAN HARBOR Project Number:

SDG# 0

CTLabs Folder #: 69605

QC SUMMARY REPORT

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2
www.ctlaboratories.com

Method Blank Water

Analytical Run #: 53472 Analysis Date:10/21/2008 Prep Batch #: Matrix:  LIQUID
CTLab #: 617452 Analysis Time: 06:32 Prep Date: Test: WANIONS IC
Reference Sample #: Analyst: CES Prep Analyst: Quialifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Chloride 0 mg/L 0 -1--- 1.0
Sulfate 0 mg/L 0 -1-- 1.0
Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO
Project Name: WAUKEGAN HARBOR Project Number:
SDG#: 0 CTLabs Folder #: 69605

Matrix Spike Water

Analytical Run #: 53472 Analysis Date:10/21/2008 Prep Batch #: Matrix:  GROUND WATER
CTLab #: 617823 Analysis Time: 07:48 Prep Date: Test: ANIONS IC TOTAL
Reference Sample #: 613978 Analyst: CES Prep Analyst: Qualifiers:
QC Parent Spike
sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Total Chloride 19.5 mg/L 14 8.00 69 63 --- 116 20
Total Sulfate 30.8 mg/L 25 8.00 72 50 --- 123 14
Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO
Project Name: WAUKEGAN HARBOR

QC SUMMARY REPORT

Project Number:

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2
www.ctlaboratories.com

SDG#: O CTLabs Folder #: 69605
Duplicate
Analytical Run #: 53472 Analysis Date:10/21/2008 Prep Batch #: Matrix:  GROUND WATER
CTLab #: 617822 Analysis Time: 07:33 Prep Date: Test: ANIONS IC TOTAL
Reference Sample #: 613978 Analyst: CES Prep Analyst: Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Total Chloride 13.5 mg/L 14 4 10
Total Sulfate 24.6 mg/L 25 2 14

Comments:
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www.ctlaboratories.com

QC SUMMARY REPORT

CIT LHBORHTORIESX\

delivering more than data from your environmental analyses

USACE - CHICAGO
Project Name: WAUKEGAN HARBOR Project Number:

SDG#:. O CTLabs Folder #: 69605

Lab Control Spike Water

Analytical Run #: 53472 Analysis Date:10/21/2008 Prep Batch #: Matrix:  LIQUID
CTLab #: 617451 Analysis Time: 06:17 Prep Date: Test: WANIONS IC
Reference Sample #: Analyst: CES Prep Analyst: Quialifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Chloride 141 mg/L 15.0 94 87 --- 108
Sulfate 24.7 mg/L 25.0 99 87 - 111
Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2
www.ctlaboratories.com

Project Name: WAUKEGAN HARBOR Project Number:
SDG#: O CTLabs Folder #: 69605
Duplicate
Analytical Run #: 53493 Analysis Date:10/21/2008 Prep Batch #: Matrix:  GROUND WATER
CTLab #: 617981 Analysis Time: 11:00 Prep Date: Test: PH
Reference Sample #: 613977 Analyst: EJC Prep Analyst: Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
pH 7.83 S.U. 7.91 1 1
Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO

Project Name: WAUKEGAN HARBOR

SDG# 0

CTLabs Folder #: 69605

Project Number:

QC SUMMARY REPORT

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2
www.ctlaboratories.com

Method Blank Water

Analytical Run #: 53532 Analysis Date:10/22/2008 Prep Batch #: Matrix:  LIQUID
CTLab #: 618336 Analysis Time: 15:15 Prep Date: Test: WNITROG, AMMON UN
Reference Sample #: Analyst: DC Prep Analyst: Qualifiers:
QC Parent Spike
sample sample Amount RPD
Analyte result Units result Qualifier(s) Added % Recovery Control Limits RPD it
Ammonia Nitrogen -0.0780 mg/L 0 -1--- 0.08

Comments:

Page 14

Date Printed: 11/5/2008



CIT LHBORHTORIESX\

delivering more than data from your environmental analyses

USACE - CHICAGO

Project Name: WAUKEGAN HARBOR

SDG# 0

CTLabs Folder #: 69605

QC SUMMARY REPORT

Project Number:

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2
www.ctlaboratories.com

Matrix Spike Water

Analytical Run #: 53532 Analysis Date:10/22/2008 Prep Batch #: Matrix:  GROUND WATER
CTLab #: 618344 Analysis Time: 15:20 Prep Date: Test: NITROG, AMON T
Reference Sample #: 613978 Analyst: MML Prep Analyst: Qualifiers:
QC Parent Spike
sample sample Amount RPD
Analyte result Units result Qualifier(s) Added % Recovery Control Limits RPD it
Ammonia Nitrogen 2.79 mg/L 0.51 2.00 114 52 --- 156 16

Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO

Project Name: WAUKEGAN HARBOR

SDG# 0

CTLabs Folder #: 69605

QC SUMMARY REPORT

Project Number:

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2
www.ctlaboratories.com

Matrix Spike Duplicate Water

Analytical Run #:
CTLab #:

53532 Analysis Date:10/22/2008
Analysis Time:

618345

Prep Batch #:
15:21 Prep Date:

Matrix:  GROUND WATER
Test: NITROG, AMON T

Reference Sample #: 618344 Analyst: MML Prep Analyst: Qualifiers:
QC Parent Spike
sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Ammonia Nitrogen 2.87 mg/L 0.51 2.00 118 52 --- 156 3 16

Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO

Project Name: WAUKEGAN HARBOR

SDG# 0

CTLabs Folder #: 69605

QC SUMMARY REPORT

Project Number:

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2

www.ctlaboratories.com

Lab Control Spike Water

Analytical Run #:
CTLab #:

53532 Analysis Date:10/22/2008
Analysis Time:

618335

Prep Batch #:
15:14 Prep Date:

Matrix:  LIQUID
Test: WNITROG, AMMON UN

Reference Sample #: Analyst: DC Prep Analyst: Qualifiers:
QC Parent Spike
sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Ammonia Nitrogen 271 mg/L 2.50 108 91 --- 118

Comments:

Page 17

Date Printed: 11/5/2008



1230 L Court o Baraboo, WI 53913 ¢ 608-356-2
( T |_ ﬂ B 0 R H T 0 R | E S ¥\ QC SUMMARY REPORT e ar\;:IVV\:)M(/).ctIaboratories.com

delivering more than data from your environmental analyses

USACE - CHICAGO
Project Name: WAUKEGAN HARBOR Project Number:
SDG#: 0 CTLabs Folder #: 69605

Method Blank Water

Analytical Run #: 53428 Analysis Date:10/18/2008 Prep Batch #: 26914 Matrix:  LIQUID
CTLab #: 616091 Analysis Time: 03:27 Prep Date:10/16/2008 Test: ICP TOTAL
Reference Sample #: Analyst: NAH Prep Analyst: GCE Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Lead -0.65 ug/L 0 -10-- 1.4
Zinc -1.9 ug/L 0 -10-- 1.9
Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO
Project Name: WAUKEGAN HARBOR Project Number:
SDG#: 0 CTLabs Folder #: 69605

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2
www.ctlaboratories.com

Matrix Spike Water

Analytical Run #: 53428 Analysis Date:10/18/2008 Prep Batch #: 26914 Matrix: GROUND WATER
CTLab #: 616089 Analysis Time: 03:48 Prep Date:10/16/2008 Test: ICP TOTAL
Reference Sample #: 613975 Analyst: NAH Prep Analyst: GCE Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Lead 849 ug/L -0.18 1000 85 80 --- 120
Zinc 804 ug/L 0.12 1000 80 80 --- 120
Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO
Project Name: WAUKEGAN HARBOR Project Number:
SDG#: 0 CTLabs Folder #: 69605

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2
www.ctlaboratories.com

Matrix Spike Duplicate Water

Analytical Run #: 53428 Analysis Date:10/18/2008 Prep Batch #: 26914 Matrix: GROUND WATER
CTLab #: 616090 Analysis Time: 03:55 Prep Date:10/16/2008 Test: ICP TOTAL
Reference Sample #: 616089 Analyst: NAH Prep Analyst: GCE Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Lead 887 ug/L -0.18 1000 89 80 --- 120 4 14
Zinc 820 ug/L 0.12 1000 82 80 --- 120 2 8
Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO

Project Name: WAUKEGAN HARBOR

SDG# 0

CTLabs Folder #: 69605

QC SUMMARY REPORT

Project Number:

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2
www.ctlaboratories.com

Lab Control Spike Water

Analytical Run #: 53428 Analysis Date:10/18/2008 Prep Batch #: 26914 Matrix:  LIQUID
CTLab #: 616092 Analysis Time: 03:20 Prep Date:10/16/2008 Test: ICP TOTAL
Reference Sample #: Analyst: NAH Prep Analyst: GCE Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Lead 871 ug/L 1000 87 80 --- 120
Zinc 822 ug/L 1000 82 80 --- 120
Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO
Project Name: WAUKEGAN HARBOR Project Number:
SDG#: 0 CTLabs Folder #: 69605

Matrix Spike Soil

Analytical Run #: 53452 Analysis Date:10/20/2008 Prep Batch #: 26852 Matrix:  SEDIMENT
CTLab #: 614577 Analysis Time: 14:38 Prep Date:10/13/2008 Test: PCB
Reference Sample #: 613969 Analyst: SRT Prep Analyst: blw Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Aroclor-1016 0.627 mg/kg 0.620 101 70 --- 130
Aroclor-1260 0.618 mg/kg 0.620 100 70 --- 130
Surr: 2,4,5,6-TCMX 91.2 % Recovery 91.2 70 --- 130
Surr: DCBP 102 % Recovery 102 70 --- 130
Comments:
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( T |_ H B 0 R H T 0 R | E S ¥\ QC SUMMARY REPORT www.,ctlaboratories.com

delivering more than data from your environmental analyses

USACE - CHICAGO
Project Name: WAUKEGAN HARBOR Project Number:
SDG#: 0 CTLabs Folder #: 69605

Matrix Spike Duplicate Soil

Analytical Run #: 53452 Analysis Date:10/20/2008 Prep Batch #: 26852 Matrix:  SEDIMENT
CTLab #: 614578 Analysis Time: 14:47 Prep Date:10/13/2008 Test: PCB
Reference Sample #: 614577 Analyst: SRT Prep Analyst: blw Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Aroclor-1016 0.659 mg/kg 0.623 106 70 --- 130 5 20
Aroclor-1260 0.662 mg/kg 0.623 106 70 --- 130 7 20
Surr: 2,4,5,6-TCMX 99.0 % Recovery 99.0 70 --- 130
Surr: DCBP 111 % Recovery 111 70 --- 130
Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO

Project Name: WAUKEGAN HARBOR

SDG# 0

CTLabs Folder #: 69605

QC SUMMARY REPORT

Project Number:

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2
www.ctlaboratories.com

Method Blank Soil

Analytical Run #: 53452 Analysis Date:10/20/2008 Prep Batch #: 26852 Matrix:  SOLID
CTLab #: 614574 Analysis Time: 14:10 Prep Date:10/13/2008 Test: PCB
Reference Sample #: Analyst: SRT Prep Analyst: blw Qualifiers:
QC Parent Spike
sample sample Amount

Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD IR&IIDT
Aroclor-1016 0 mg/kg 0 -1--- 0.009
Aroclor-1221 0 mg/kg 0 -1-- 0.012
Aroclor-1232 0 mg/kg 0 -1-- 0.014
Aroclor-1242 0 mg/kg 0 -1-- 0.010
Aroclor-1248 0 mg/kg 0 -1--- 0.009
Aroclor-1254 0 mg/kg 0 -1-- 0.003
Aroclor-1260 0 mg/kg 0 -1 --- 0.006
Surr: 2,4,5,6-TCMX 87.7 % 87.7 59 --- 130
Surr: DCBP 113 % 113 69 --- 141
Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO

Project Name: WAUKEGAN HARBOR

SDG# 0

CTLabs Folder #: 69605

QC SUMMARY REPORT

Project Number:

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2
www.ctlaboratories.com

Lab Control Spike Soil

Analytical Run #: 53452 Analysis Date:10/20/2008 Prep Batch #: 26852 Matrix:  SOLID
CTLab #: 614575 Analysis Time: 14:19 Prep Date:10/13/2008 Test: PCB
Reference Sample #: Analyst: SRT Prep Analyst: blw Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Aroclor-1016 0.499 mg/kg 0.500 100 57 --- 127 27
Aroclor-1260 0.519 mg/kg 0.500 104 58 --- 126 31
Surr: 2,4,5,6-TCMX 91.8 % 91.8 59 --- 130 20
Surr: DCBP 109 % 109 69 --- 141 20
Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO

Project Name: WAUKEGAN HARBOR

SDG# 0

CTLabs Folder #: 69605

Project Number:

QC SUMMARY REPORT

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2

www.ctlaboratories.com

Method Blank Water

Analytical Run #: 53454 Analysis Date:10/20/2008 Prep Batch #: 26883 Matrix:  LIQUID
CTLab #: 615325 Analysis Time: 11:50 Prep Date:10/15/2008 Test: PCB
Reference Sample #: Analyst: SRT Prep Analyst: BLW Qualifiers:
QC Parent Spike
sample sample Amount

Analyte result Units result Added % Recovery Control Limits RPD IRIZIIDT
Aroclor-1016 0 ug/L 0 -1-- 0.114
Aroclor-1221 0 ug/L 0 -1-- 0.071
Aroclor-1232 0 ug/L 0 -1-- 0.140
Aroclor-1242 0 ug/L 0 -1-- 0.096
Aroclor-1248 0 ug/L 0 -1-- 0.118
Aroclor-1254 0 ug/L 0 -1-- 0.076
Aroclor-1260 0 ug/L 0 -1--- 0.115
Surr: 2,4,5,6-TCMX 87.6 % Recovery 87.6 38 --- 141
Surr: DCBP 105 % Recovery 105 58 --- 147
Comments:
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( T |_ H B 0 R H T 0 R | E S ¥\ QC SUMMARY REPORT www.,ctlaboratories.com

delivering more than data from your environmental analyses

USACE - CHICAGO
Project Name: WAUKEGAN HARBOR Project Number:
SDG#: 0 CTLabs Folder #: 69605

Matrix Spike Water

Analytical Run #: 53454 Analysis Date:10/20/2008 Prep Batch #: 26883 Matrix: GROUND WATER
CTLab #: 615381 Analysis Time: 12:18 Prep Date:10/15/2008 Test: PCB
Reference Sample #: 613978 Analyst: SRT Prep Analyst: BLW Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Aroclor-1016 10.2 ug/L 0 10.1 101 57 --- 133
Aroclor-1260 10.2 ug/L 0 10.1 101 57 --- 136
Surr: 2,4,5,6-TCMX 91.8 % Recovery 91.8 37 --- 148
Surr: DCBP 76.8 % Recovery 76.8 27 --- 153
Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO
Project Name: WAUKEGAN HARBOR Project Number:
SDG#: 0 CTLabs Folder #: 69605

Matrix Spike Duplicate Water

Analytical Run #: 53454 Analysis Date:10/20/2008 Prep Batch #: 26883 Matrix: GROUND WATER
CTLab #: 615382 Analysis Time: 12:27 Prep Date:10/15/2008 Test: PCB
Reference Sample #: 615381 Analyst: SRT Prep Analyst: BLW Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Aroclor-1016 8.53 ug/L 0 10.1 84 57 --- 133 18 24
Aroclor-1260 8.95 ug/L 0 10.1 89 57 --- 136 13 26
Surr: 2,4,5,6-TCMX 78.3 % Recovery 78.3 37 --- 148
Surr: DCBP 75.8 % Recovery 75.8 27 --- 153
Comments:
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QC SUMMARY REPORT

CIT LHBORHTORIESX\

delivering more than data from your environmental analyses

USACE - CHICAGO

Project Name: WAUKEGAN HARBOR Project Number:

SDG#:. O CTLabs Folder #: 69605

Lab Control Spike Water

Analytical Run #: 53454 Analysis Date:10/20/2008 Prep Batch #: 26883 Matrix:  LIQUID
CTLab #: 615326 Analysis Time: 11:59 Prep Date:10/15/2008 Test: PCB
Reference Sample #: Analyst: SRT Prep Analyst: BLW Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Aroclor-1016 4.38 ug/L 5.00 88 64 --- 128 9
Aroclor-1260 4.39 ug/L 5.00 88 63 --- 130 11
Surr: 2,4,5,6-TCMX 71.1 % Recovery 71.1 38 --- 141
Surr: DCBP 100 % Recovery 100 58 --- 147
Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO

Project Name: WAUKEGAN HARBOR

SDG# 0

CTLabs Folder #: 69605

QC SUMMARY REPORT

Project Number:

1230 Lange Court o Baraboo, Wl 53913 o 608-356-2
www.ctlaboratories.com

Method Blank Water

Analytical Run #: 53455 Analysis Date:10/20/2008 Prep Batch #: 26864 Matrix:  LIQUID
CTLab #: 614791 Analysis Time: 12:55 Prep Date:10/14/2008 Test: PCB
Reference Sample #: Analyst: SRT Prep Analyst: BLW Qualifiers:
QC Parent Spike
sample sample Amount

Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD IR&IIDT
Aroclor-1016 0 ug/L 0 -1-- 0.114
Aroclor-1221 0 ug/L 0 -1-- 0.071
Aroclor-1232 0 ug/L 0 -1-- 0.140
Aroclor-1242 0 ug/L 0 -1-- 0.096
Aroclor-1248 0 ug/L 0 -1-- 0.118
Aroclor-1254 0 ug/L 0 -1-- 0.076
Aroclor-1260 0 ug/L 0 -1--- 0.115
Surr: 2,4,5,6-TCMX 85.4 % Recovery 85.4 38 --- 141
Surr: DCBP 94.2 % Recovery 94.2 58 --- 147
Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO
Project Name: WAUKEGAN HARBOR Project Number:
SDG#: 0 CTLabs Folder #: 69605

Matrix Spike Water

Analytical Run #: 53455 Analysis Date:10/20/2008 Prep Batch #: 26864 Matrix: GROUND WATER
CTLab #: 614799 Analysis Time: 13:23 Prep Date:10/14/2008 Test: PCB
Reference Sample #: 613975 Analyst: SRT Prep Analyst: BLW Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Aroclor-1016 10.8 ug/L 0 10.2 106 57 --- 133
Aroclor-1260 11.2 ug/L 0 10.2 110 57 --- 136
Surr: 2,4,5,6-TCMX 96.4 % Recovery 96.4 37 --- 148
Surr: DCBP 114 % Recovery 114 27 --- 153
Comments:
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delivering more than data from your environmental analyses

USACE - CHICAGO
Project Name: WAUKEGAN HARBOR Project Number:
SDG#: 0 CTLabs Folder #: 69605

Matrix Spike Duplicate Water

Analytical Run #: 53455 Analysis Date:10/20/2008 Prep Batch #: 26864 Matrix: GROUND WATER
CTLab #: 614800 Analysis Time: 13:32 Prep Date:10/14/2008 Test: PCB
Reference Sample #: 614799 Analyst: SRT Prep Analyst: BLW Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Aroclor-1016 9.67 ug/L 0 10.2 95 57 --- 133 11 24
Aroclor-1260 9.96 ug/L 0 10.2 98 57 --- 136 12 26
Surr: 2,4,5,6-TCMX 90.1 % Recovery 90.1 37 --- 148
Surr: DCBP 105 % Recovery 105 27 --- 153
Comments:
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QC SUMMARY REPORT

CIT LHBORHTORIESX\

delivering more than data from your environmental analyses

USACE - CHICAGO

Project Name: WAUKEGAN HARBOR Project Number:

SDG#:. O CTLabs Folder #: 69605

Lab Control Spike Water

Analytical Run #: 53455 Analysis Date:10/20/2008 Prep Batch #: 26864 Matrix:  LIQUID
CTLab #: 614792 Analysis Time: 13:04 Prep Date:10/14/2008 Test: PCB
Reference Sample #: Analyst: SRT Prep Analyst: BLW Qualifiers:
QC Parent Spike

sample sample Amount RPD
Analyte result Units result  Qualifier(s) Added % Recovery Control Limits RPD it
Aroclor-1016 4.95 ug/L 5.00 99 64 --- 128 9
Aroclor-1260 4.56 ug/L 5.00 91 63 --- 130 11
Surr: 2,4,5,6-TCMX 76.0 % Recovery 76.0 38 --- 141
Surr: DCBP 103 % Recovery 103 58 --- 147
Comments:
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EMSL Analytical, Inc.
14375 23rd Avenue North, Minneapolis, Mn 55447
Phone: (763) 449-4922 Fax (763)449-4924 Email: minneapolisjak-@emsl.com

Alin:  Pat Letterer

Custgmer ID: CTLAB2
CT Laboratories Custgmer PO: 69605 EMSL
1230 Lange Court Recaived: 10/15/08 12:15 PM
Baraboo, Wi 53913-3109 EMSL Order: 350805295
Fax: (608) 356-2766 Phone: (608) 356-2760 EMSL Proi;
Project: Analysis Date:  10/21/2008
Report Date: 10/21/2008

Asbestos Analysis of Non-Friable Organically Bound Materials by TEM via EPA/600/R-
93/116 Section 2.5.5.1

% MATRIX ASBESTOS

% NON-ASBESTOS

SAMPLE ID DESCRIPTION APPEARANCE MATERIAL FIBERS TYPES
613969 W AM-1008-001 Brown 100.0 None No Asbestos Detected
350805295-0001 Non-Fibrous

Homogensous
613970 WAM-1008-002 Brown 100.0 None No Asbestos Detected
350805295-0002 Non-Fibrous

Homogeneous
613971 WAM-1008-003 Brown 100.0 None No Asbestos Detected
350805295-0003 Non-Fibrous

Homogeneous
613972 IBSP-1008-001 Brown 100.0 None No Asbestos Detected
350805295-0004 Non-Fibrous

Homogereous
613973 IBSP-1008-002 Brown 100.0 None No Asbestos Detected
350805295-0005 Non-Fibrous

Homogeneous
613974 IBSP-1008-003 Brown 100.0 None No Asbestos Detected
350805295-0006 Non-Fibrous

Homogeneous

al
-D\ g o B

Analyst(s) S— S - [ S

Rachel Travis (6)

Rachel Travis, Laboratory Manager
or other approved signatory

his iaboratory is not responsible for % asbestos n }-olal sample when the residue only is submitted for analy?s. The above report relates only to the items tested. This report may not

e S b

be reproduced, except in full, without writter approval by EMSL Analytical, Inc. Samples received in good condition unless otherwise noted,

EPANOB-7.10.4

THIS IS THE LAST PAGE OF THE REPORT.
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