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PRE-FILED TESTIMONY OF JENNIFER WASIK

I am Jennifer Wasik, and I have been a biologist in the Aquatic Ecology and Water
Quality Section at the District for over 7 years. | have a Bachelor of Science degree in Biology
from the University of Michigan and a Master of Science degree in Environmental Management
from the Illinois Institute of Technology. In addition to supervising the collection of biological,
habitat, and sediment samples for our Ambient Water Quality Monitoring (AWQM) Program,
which began in 2001, { manage other aquatic research projects. 1 serve on various local water
quality-related committees including the Bubbly Creek Sediment Capping Demonstration Project
commiitee and the Ilinois Nutrient Standards Workgroup. I have also been a member of the
North American Benthological Society (NABS) since 2003.

In my testimony, I will discuss the District’s sediment and benthic invertebrate sample
collection program and summarize the physical, chemical, and toxicological data we have
collected between 2001-2007 in the CAWS. A detailed description of our collection and
analytical methods for biological and sediment data is located in District R&D reports (Wasik, et

al 2008; Attachments 1 and 2)

Methodology
Sampling Stations. The 59 AWQM Program sampling stations are located on natural and
man-made waterways throughout the District’s service area (Attachment 3). Twenty eight of the
stations are in the CAWS, whereas the other stations are located in the General Use, shallow-draft

waterways.

The biological, sediment, and habitat monitoring portions of the AWQM Program

operate on a 4-year cycle, with a primary focus each year on a different watershed area. The



waterways are divided into the northern Chicago River System, southern Chicago River System,
Calumet River System, and Des Plaines River System. The Des Plaines River System consists of

General Use waterways that are not relevant to this rulemaking.

Physical Characterization of Sediment. During biological collections, physical habitat
is assessed at four locations at each sampling station: At the beginning and end of a sampling
reacl, at the side and cenler of the waterway. A sediment evaluation is one component of the
habitat assessment process. The estimated sediment composition, color, and odor are recorded,
and the presence of oil is noted. In addition, the depth of fines is measured by pushing a leveling
rod through the fine deposited sediment until a hard bottom is reached. Fine-grained sediment
has a large surface area to volume ratio and has a tendency to be more chemically and
biologically reactive, thereby increasing the probability of contaminant absorption and
desorption (Salomons et al., 1987; Burton, 1992). Thus, homogenous fine-grained sediments like
silt and sand generally support tolerant organisms, such as aquatic worms from the Oligochacte
taxon (Brinkhurst, R.O). On the other hand, a more complex and heterogencous substrate,
consisting of sand, gravel and cobbles, is conducive to a diverse benthic invertebrate community
(Hynes, 1970). Such a balanced benthic invertebrate population would likely include more
sensitive mayfly, stonefly, and caddisfly larvae known as EPT (Ephemeroptera, Plecoptera, and

Trichoptera taxa.

Sediment Chemistry and Toxicity. In 2002, the District began collecting sediment for
chemical and toxicity analysis at each of the AWQM stations. A ponar sampler was used to
obtain sediment from the side and center of the waterway at each sampling station. A ponar 1s a
67 x 67 stainless steel dredge that scoops up sediment from the bottom of a waterbody. The
District’s Analytical Laboratory Division (ALD) analyzed sediment samples for total solids (TS),
total volatile solids (TVS), ammonia nitrogen (NH3-N), nitrate plus nitrite nitrogen (NO,+NO3),
total Kjeldahl nmitrogen (TKN), total phosphorus (TP), total cyanide (TCN), phenols, total metals,
and Organic Priority Pollutants listed in Attachment 4. Additional sediment samples were sent
on ice to a contractor laboratory for Acid Volatile Sulfide/Simultaneously Extracted Metals
(AVS/SEM), TOC, and particle size determination. All constituents were analyzed using

procedures established by the United States Environmental Protection Agency (USEPA) or



described in Standard Methods for the Examination of Water and Wastewater (19" edition,
1998).

Inorganic and organic sediment chemistry results for 2002-2007 are found in
Attachments 5 and 6, respectively. Attachment 7 is the station location key to accompany
organic sediment chemistry data. AVS/SEM, TOC, and particle size reports from 2002-2007

prepared by the contracted laboratories are provided in Attachments 8-13.

In the absence of sediment toxicity data, the CAWS UAA report employed sediment
toxicity screening levels from MacDonald, et al. 2000 in order to identify “potential problem
areas and constituents.” Sediment contaminants exceeding the Threshold Effects Concentration
(TEC}) are considered “possibly toxic,” and those exceeding the Probable Effects Concentrations
(PEC) are “presumed toxic.” Table 4-9 (page 4-12) in the UAA report lists the TEC and PEC
values for 12 conlaminants.

However, the District also has several years of sediment toxicity data obtained from
bioassays conducted in sediment from the CAWS. Sediment samples for toxicity analysis were
collected in the same manner and locations as the sediment chemistry samples. These samples
were sent to a contractor for ten-day Chironomus tentans toxicity testing, which is a USEPA-
recommended method (USEPA 2000 Test Method 100.2). Attachment 14 cxhibits sediment
toxicity results between 2002-2007 in the CAWS. Attachments 15-20 are the sediment toxicity
reports prepared during 2002-2007, respectively, by ASci Corp, the District’s contracted toxicity
laboratory. These reports contain a very detailed description of the test methods and results.
Bioassay survival results that are significantly different than the control indicate that the
sediment sample is not suitable for survival of this commonly assayed benthic invertebrate, Ash
frec dry weight results that are significantly different than the control suggest that the sediment is

not conducive to normal growth of the organism.

Benthic Invertebrates. The District has been collecting benthic invertebrates in the
CAWS as part of the AWQM Program since 2001. We collect benthic invertebrates from the
center and side of the waterway at each station, using ponar grab and Hester Dendy samplers.
While ponar samplers are like a small steel jaw that collects a portion of sediment from the
bottom of the waterway, Hester Dendy samplers provide an artificial substrate in the water

column above the sediment for colonization by benthic invertebrates. Hester Dendy data reflects



colonization potential as opposed to actual assemblage at a given location (USEPA 2006). Hester
Dendy samples tend to indicate benthic invertebrate taxa that might be present at a given location

if there were habitat available. Evidence of this in the CAWS in provided in Attachment 21,

The benthic invertebrate data from 2001-2005 is available in reports prepared by our
contractor, EA Engineering, Science, and Technology (Attachments 22, 23, and 24). Duc to the
time required for identification, benthic invertebrate data is currently only available through
2005, although benthic invertebrates were also collected in 2006 and 2007, and continue to be
collected. These reports also contain overall taxa richness (ie. number of species collected), EPT
taxa richness (ie. number of sensitive mayfly, stonefly, and caddisfly species collected),
Chironomidae (a classification of midges with an aquatic larval phase) head capsule deformity
abundance, and brief interpretations of the data from each sampling station. Chironomidae head
capsule deformity observations can indicate stress from sediment contaminant exposure (Merritt,

et al. 2008).

Sediment Data Summary by CAWS Reach
North Shore Channel. Sand and silt dominated sediment throughout the North Shore

Channel (NSC), and the depth of fines measured greater than 4 feet at two stations.

Concentrations of trace metals in NSC sediments were generally below the PEC, but
most samples exhibited cadmium, copper, lead, nickel and zinc concentrations above the TEC.
Total polycyclic aromatic hydrocarbon (PAH) concentrations were presumed toxic in three of the
samples.

Toxicity results showed sigmficant lethality from exposure to NSC sediments from one

station.

Oligochaeta was the dominant taxon collected from the NSC. Total taxa richness from
Hester Dendy samples was highest in the furthest upstream station in the North Shore Channel
(31 taxa), and decreased in the downstream direction,

North Branch Chicago River. Along the North Branch Chicago River (NBCR),
sediments were less dominated by fine sediments at the furthest upstream location. However,
sediments taken further downstream in the NBCR were dominated by silt and sludge and

contained heavy oil deposits. Depth of fines at this station was as deep as >5 feet.



Five of the six sediment samples from the NBCR during 2005 had PAH concentrations
presumed toxic. Generally, trace metal concentrations in sediment samples were above either the

PEC or TEC screening levels in all of these samples.

Toxicity results showed significant lethality from exposure to Diversey Parkway and

Grand Avenue on the North Branch Chicago River.

Pollution tolerant aquatic worms were the dominant organisms collected from the deep
draft portion of the NBCR. The lowest total taxa richness (four) was from the ponar sample at
Grand Avenue in the North Branch Chicago River. Approximately 13 percent of midge
specimens collected and examined from Grand Avenue in the North Branch Chicago River
during 2002 exhibited head capsule deformities.

Chicago River. Fine sediments dominated the Chicago River bottom, with 1-5 feet

depth of fines.

Analysis of sediments from the Chicago River (main stem) sampling stations showed
presumed toxic concentrations of PAHs and polychlorinated biphenyls (PCBs) in seven out of
eight samples. In addition, concentrations of cadmium, chromium, copper, lead, mercury, and
zine were always greater than either the presumed or possibly toxic screening values in the 2002

samples from the Chicago River.

A majority of benthic invertebrates collected from the Chicago River were aquatic
worms. Hester Dendy samples yielded a total of 22 species from the Chicago River, while ponar
samples only had S species, as would be expected given the high quality lake water in this reach

and the poor sediment habitat quality.

South Branch Chicago River. The South Branch Chicago River (SBCR) was
extensively embedded with fine sediments with depth of fines measuring 1 to >5 feet. Sediments
from these stations generally exhibited an oil sheen. In the SBCR, each of the seven total
sediment samples greatly exceeded the presumed toxic screening level for PAT concentration.
Six of the samples also exceeded the PEC for PCBs. Sediment samples from the South Branch
exceeded the PEC or TEC for cadmium chromium, copper, lead, mercury, nickel, and zinc, with

very few exceptions.



Tolerant taxa dominated samples from the SBCR. Total and EPT taxa richness were
considerably higher in Hester Dendy than ponar samples. Five percent of midges collected from
Loomis Street on the South Branch Chicago River in 2002 exhibited head capsule deformities.

South Fork South Branch Chicage River (Bubbly Creek). In Bubbly Creek, there
was only one monitoring station assessed for physical habitat. Sediment composition varied
greatly between the beginning and end of the sampling reach; the former dominated by sludge
deposits and the latter by gravel. Depth of fines ranged up to 4.5 feet, and the sediments had

odors of asphalt or strongly septic sludge.

All four samples taken would be presumed toxic based on exceeding the PEC
concentration for PCBs and lead. Every Bubbly Creek sediment sample exceeded either the PEC

or TEC for PAHs, cadmium, chromium, copper, lead, mercury, nickel, and zinc.

Tolerant benthic invertebrate taxa comprised over 99 percent of the total density in

Bubbly Creek samples, demonstrating a highly stressed community.

Sediment toxicity bioassays also confirmed toxicity to Chironomus tentans in the 2002

samples from Archer Avenue on Bubbly Creek

Chicago Sanitary and Ship Canal. The three furthest upstream stations on the Chicago
Sanitary and Ship Canal (CSSC) were dominated by silt and sludge bottoms and depth of fines
ranging from <19 feet. Oil was detected at a majority of the assessment locations. At the three

stations further downstream, the channel bottom was often scoured concrete.

A majority of the 16 sediment samples taken from the CSSC exceeded the PEC screening

level for cadmium, chromium, lead, nickel, zinc, PCBs, and PAHs.

One CSSC sediment sample elicited significant lethality to Chironomus tentans.

Seventeen of the samples from this system indicated impaired organism growth.

Tolerant taxa, primarily Oligochaeta, comprised a majority of the benthic invertebrate
samples from most of the stations in this system. According to reporls prepared by EA
Engineering, the benthic communities were generally highly stressed in the CSSC. From 2001-

2005, Hester Dendy samples yielded many more total and EPT taxa than ponar samples. This is



characteristic of aquatic environments in which water quality exceeds habitat quality or
availability. These data are probably reflective of the soft homogenous silt sediments present in

this system.

Calumet-Sag Channel. The results from physical habitat characterizations in the Cal-
Sag Channel (CSC) clearly show that the sediments lack substrate heterogeneity. Most of the
sediment samples are comprised of fine particulates of silt and sludge. The depth of fine
sediments often measured seven to cight feet. Several sediment samples displayed slight to heavy
oil sheens and were reported to have strong petroleum odors. Aquatic vegetation was absent

during the surveys, except for attached green algae.

By comparing measured concentrations to the TEC and PEC values, all of the sediment
samples collected by the District from the CSC in 2003 would be presumed toxic for PCBs.
Total PAH levels in all of the sediment samples from the CSC exceeded the TEC, and two
exceeded the PEC. All of the sediment samples had presumed toxic lead concentrations and five
of the six samples had presumed toxic zinc concentrations. One sediment sample showed
chromium and cadmium concentrations greater than the PEC. In 2007, sediment with a strong
petroleum odor collected from two of the locations on the CSC was discarded due to concerns
over possible flammability during metals analysis. Of the remaining four sediment samples three
were presumed toxic due to lead, two due to chromium, nickel, and zinc, and one due to

cadmium.

The toxicity of CSC sediments was confirmed by sediment toxicity bioassays. Relative to
the rest of the CAWS, sediment from the CSC exhibited elevated toxicity. Sediment samples
collected during 2003 from all of the CSC stations were not conducive to the survival of
Chironomus tentans. Generally, the survival rates for test organisms in the six sediment samples
from the three locations were very low {down to zero) compared to control samples. Similar
toxicity was observed in sediment samptles collected during 2007, in which five of the six
sediment samples caused significant organism lethality. Significant growth impairment was

detected in the one sample that did not have a lethal effect on the organisms.

According to the technical report prepared by EA Engineering (Attachment 23) which

summarized the results of field assessments conducted during 2003-2004, the ‘“benthic



community at all three locations (in the CSC) was represented by a low number of taxa and was
dominated by highly tolerant organisms. Therefore, it is reasonable to conclude that the benthic
community at these locations in the Cal-Sag is highly stressed” (Page 3-21). Similar results have

been obtained from samples collected during 2001, 2002, and 2005.

In 2003, total Hester Dendy taxa richness was 20, 21, and 18 species at the three Cal-Sag
Channe] sampling stations. Conversely, only six, three, and five total taxa were observed in
ponar samples at the same stations, respectively. The discrepancy between total taxa collected in
ponar versus Hester Dendy samples suggests that lack of habitat (ie. physical characteristics of
the sediment) may be limiting benthic invertebrate communities.

Head capsule deformities were observed at a rate generally less than two percent, except
during 2003 at Cicero Avenue on the Calumet-Sag Channel, where approximately ten percent of
midge specimen collected exhibited head capsule deformities.

Little Calumet River. In the Little Calumet River, the surveys indicated a variety of
sediment types ranging from silt or gravel to scoured concrete bottoms in the center of the
waterway, with mostly fine sediments on the side. Light oil was detected in certain reaches and
some reaches had relatively extensive decaying terrestrial vegetation on the boftom. Depth of
{ines had a wide range of 0 to 6.6 feet during 2007. Sediment samples from the Little Calumet
River exhibited concentrations of certain contaminants above screening levels to a lesser extent

than the Grand Calumet River and Cal-Sag Channel.

In the deep draft portion of the Little Calumet River, three out of five sediment stations
exhibited toxicity and the other two stations showed decreased growth compared to the control
during 2003, During 2007, one out of the five Liftle Calumet River sediment samples showed

significant lethality, and there was decreased growth in two samples.

Zebra mussels were the dominant taxa from Hester Dendy samples in the Little Calumet

River during most years.

Calumet River. Channel scouring was present in some reaches of the Calumet River,
whereas other arcas exhibited pockets of fine sediments mixed with zebra and quagga mussel

shells. Oil sheens and odors were detected in the sediment at both stations.



In the Calumet River, one sample out of three was unsuitable for Chironomus survival in

2003 and one sample out of four was unsuitable for survival in 2007.

Zebra mussels represented 93-98 percent of the total density in the Hester Dendy samples
between 2001-2005. Samples from the Calumet River differed from the rest of they system in
that total taxa richness was higher in ponar than Hester Dendy samples because zebra mussels

largely colonized space on the artificial substrates.

Grand Calumet River. Sediments at the one station in the Grand Calumet River were
characterized by very deep fines (generally <5 feet) and extensive evidence of oil contamination.
In the Grand Calumet River, both sediment samples taken in 2003 had concentrations of
cadmium, chromium, copper, lead, mercury, zinc, PCBs and PAHs above the PEC screening
level, any one of which would indicate presumed toxicity. During 2007, one sample showed six
heavy metal concentrations beyond presumed toxic levels, whereas the other sample had two

metals beyond this threshold. One sample exhibited a presumed toxic PAH concentration

One outl of two samples in the Grand Calumet River exhibited significant lethality in

2003, while both samples did in 2007.

Pollution tolerant Oligochaeta accounted for over 90 percent of the total density of ponar
and IHester Dendy samples from the Grand Calumet River. Relatively few total species were

collected in these samples and no EPT taxa were found.
Conclusion

Throughout the CAWS, homogenous fine sediments dominated and there was no quality
habitat for benthic invertebrates. Many locations in the CSSC, CSC, NBCR, and SBCR emitted
the odor or sheen of oil. Chemical contamination with metals, PAHs, and/or PCBs was
widespread in CAWS sediments according to screening levels used in the UAA report. Toxicity
analysis demonstrated that sediments were unsuitable for the survival of a relatively tolerant
species of benthic invertebrate, especially in the CSC. Unsurprisingly, benthic invertcbrate
samples from the CAWS exhibited low total and EPT taxa richness, and tolerant species of

worms and midges were ubiquitous. Finally, higher taxa richness in Hester Dendy samples than



ponar samples indicate that water quality 1s adequate for more sensitive species, but the habitat is

limiting their colonization.
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By:  Jennifer Wasik
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SUMMARY AND CONCLUSION

The biological portion of the Ambient Water Quality Monitoring (AWQM) Program
operales on a 4-year cycle, with a primary focus each year on a different portion of the Chicago
Area Waterway System (CAWS). Biological assessments were performed at each of the 59 sta-
ttons within the 4-year cycle of 2001-2004. Physical habitat and sediment characterizations
were added to the protocol in 2002. Fifteen of the 59 stations were monitored annually based on
their proximity to Metropolitan Water Reclamation District of Greater Chicago (District) facili-
ties and other considerations. Chlorophyll @ was measured monthly at each of the 59 AWQM
stations. The following summarizes findings for biological, physical habitat, and sediment pa-
rameters measured during 2001-2004.

Chlorophyll

Chlorophyll a concentrations decreased directly downstream of water treatment plants
due to dilution of the waterway with effluent. In the Chicago River System, chlorophyll ¢ means
ranged from | pg/L at Touhy Avenue on the North Shore Channel to 25 pg/l. at Dundee Road on
the West Fork North Branch Chicago River. The highest recorded chlorophyll a concentration
during 2001-2004 was 118 pg/L., also at Dundee Road.

Mean chlorophyll @ values in the Calumet River System ranged from 2 pg/l. (Ewing
Avenue, Calumet River) to 40 pg/L. (Burnham Avenue, Grand Calumet River). The maximum
concentration measured 313 ng/L at Burnham Avenue.

The range of chlorophyll a concentrations in the Des Plaines River System was 3 pg/L
(Wille Road, Higgins Creek) to 46 pg/L. (Material Service Road, Des Plaines River). The
maximum concentration measured in this system was 299 ug/L at Stephen Street in the Des
Plaines River.

Habitat

During the biological collection events, staff biologists assessed physical habitat at the
beginning and end of each sampling reach and calculated a Qualitative Habitat Evaluation Index
(QHEIL) score using this information. The QHEI was developed for wadeable streams and may
not be appropriate for deep-draft channels in CAWS. However, no physical habitat index is cur-
rently available for such waterways. Physical habitat assessments were not performed during the
first year of the 4-year biological collection cycle. Therefore, habitat data in the northern region
of the Chicago River System is limited to the annually sampled stations.

The habitat ratings assigned to stations assessed in the Chicago River System during

2002-2004 ranged from very poor to poor (27-42). Negative habitat features in this system in-
cluded channelization, limited flow, limited nstreant cover, and excess silt in sediments.
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In the Calumet River System, QHEI ratings ranged from poor to fair (32-55). The limit-
ing factors in this system appeared to be lack of instream cover, silty substrates, and
channelization.

Habitat ratings ranged from very poor to good (23-64) in the Des Plaines System. Some
stations in the Des Plaines River and Salt Creek had instream habitat for fish, as well as adequate
canopy cover, and comparably better channel morphology and land use than found in other sys-
tems. However, stations in Higgins Creek and the Calumet-Sag Channel were limited by chan-
nelization, silt-dominated sediments, and lack of canopy or in stream cover.

Ifish

Fish were collected from deep-draft waterways using boat electrofishing methods and
from wadeable waterways employing a backpack electrofisher and a bag seine. Sampling length
was generally 400 meters or 40 meters on each bank for deep and wadeable waterways, respec-
tively. Fish were generally identified, weighed, measured, and checked for abnormalities in the
ficld before being released.

A total of 56 fish species and 4 hybrids were collected from CAWS between 2001-2004.
Index of Biotic Integrity (IB]) scores indicated a “fair” rating at most of the 59 stations, although
a few were considered “poor.” Carp and gizzard shad were among the most frequently collected
species of fish in the Chicago and Calumet River Systems, while various sunfish were most
abundant in the Des Plaines River System.

Benthic Invertebrates

Benthic invertebrate samples were collected using petite ponar grab and Hester Dendy
larval plate samplers. The samples yiclded 193 total benthic invertebrate taxa (73 identified to
species level) during 2001-2004. Comprehensive benthic invertebrate data have been published
in two other Research and Development (R&D) Reports available on the District Website
(www.nwrd.org) under the “Biological Reports” heading. They are entitled, R&D Report No.
04-4, “A Study of the Benthic Macroinvertebrate Community in Selected Chicago Metropolitan
Area Waterways During 2001 and 2002,” and Report No. (7-47, “A Study of the Benthic Macro-
invertebrate Community in Selected Chicago Metropolitan Area Waterways During 2003 and
2004.”

Sediment Chemistry

Duaring 2002-2004, sediment samples were collected from the side and center of the wa-
terway at 40 stations (sediment chemistry was not analyzed in 2001). Sediment samples were
analyzed for 8 general chemistry constituents, 11 trace metals, and a total of 111 total organic
priority pollutants. In addition, a contracted lab performed acid volatile sulfide/simultaneously
extracted metals (AVS/SEM), total organic carbon (TOC), and particle size determination.



Sediment Toxicity

Ten-day toxicity tests were performed on Chironumus tentans in sediment samples col-
lected from 40 stations during 2002-2004. Forty-eight percent of stations contained sediment
that was not suitable for Chironumus tentans survival. Forty-eight percent of stations also con-
tained sediment unsuitable for Chironumus tentans growth.
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INTRODUCTION

The District began monitoring for the AWQM Program at 59 sampling stations on 21 wa-
terways in 2001. While water samples were coilected monthly to assess water quality, this report
focus is on the biological, habitat, and sediment quality at these sampling stations from 2001-
2004,

The biological monitoring portion of the AWQM Program operates on a 4-year cycle,
with a primary focus each year on a different portion of the CAWS. Table 1 displays the field
monitoring schedule for biological, physical habitat, and sediment quality assessments through-
out the 4-year cycle. TFifteen of the 59 stations are monitored annually, based on their proximity
to District water reclamation plants (WRPs) or municipal boundaries,

Characterization of physical habitat, fish, and benthic invertebrate populations, along
with sediment toxicity and chemistry, are among the most crucial components for a comprehen-
sive evaluation of a waterway. Each parameter represents a piece of the overall picture that is
necessary to identify problem areas, make regulatory decisions, and determine plausible attain-
able uses for a waterway.

In addition to analyzing the AWQM Program data in order to assess and manage the im-
pact of the District’s WRPs, our data is often shared with other government agencies, non-
governmental organizations, and academic institutions. For instance, the AWQM Program data
is shared with the Illinois Environmental Protection Agency (IEPA) to support their efforts to
make regulatory decisions, prepare the 305(b) reports in accordance with the Clean Water Act,
and perform Use Attainability Analyses (UAA).



TABLE I: AMBIENT WATER QUALITY PROGRAM SAMPLING STATIONS

AND BIOLOGICAL SAMPLING YEAR

Station
No. Sampling Station Waterway Year Sampled
106 Dundee Road West Fork North Branch 2001
103 Golf Road West Fork North Branch 2001
31 Lake-Cook Road Middle Fork North Branch 2001
32 Lake-Cook Road Skokie River 2001
105 Frontage Road Skokie River 2001
104 Glenview Road North Branch Chicago River 2001
34 Dempster Street North Branch Chicago River 2001
96 Albany Avenue North Branch Chicago River Annually
35 Central Street North Shore Channel 2001
(02 Oakton Street North Shore Channel 2001
36 Touhy Avenue North Shore Channel Annually
101 Foster Avenue North Shore Channel 2001
37 Wilson Avenue North Branch Chicago River 2001
73 Diversey Parkway North Branch Chicago River 2001
46 Grand Avenue North Branch Chicago River Annually
74 LLake Shore Drive Chicago River 2002
100 Wells Street Chicago River 2002
39 Madison Strect South Branch Chicago River 2002
08 Loomis Street South Branch Chicago River 2002
99 Archer Avenue South Fork South Branch 2002
40 Damen Avenue Chicago Sanitary and Ship Canal 2002
75 Cicero Avenue Chicago Sanitary and Ship Canal Annually
41 Harlem Avenue Chicago Sanitary and Ship Canal Annually
42 Route 83 Chicago Sanitary and Ship Canal 2002
48 Stephen Strect Chicago Sanitary and Ship Canal 2002
92 Loockport Chicago Sanitary and Ship Canal Annually
49 Ewing Avenue Calumet River 2003
55 130™ Street Calumet River Annually
50 Burnham Avenue Wolf Lake 2003
86 Burnham Avenue Grand Calumet River 2003
56 Indiana Avenue Little Calumet River 2003
76 Halsted Street Little Calumet River Annually
52 Wentworth Avenue Litte Calumet River 2003
54 Joe Orr Road Thorn Creek 2003
97 170" Sureet Thorn Creek 2003



TABLE [ (Continued): AMBIENT WATER QUALITY PROGRAM SAMPLING STATIONS
AND BIOLOGICAL SAMPLING YEAR

Station

No. Sampling Station Waterway Year Sampled
57 Ashland Avenue Little Calumet River 2003
58 Ashland Avenue Calumet-Sag Channel 2003
59 Cicero Avenue Calumect-Sag Channel Annually
43 Route §3 Calumet-Sag Channel 2003
90 Route 19 Poplar Creek 2004

110 Springinsguth Road West Branch DuPage River 2004
89 Walnut Lane West Branch DuPage River 2004
64 Lake Avenue West Branch DuPage River Annually
79 Higgins Road Salt Creek 2004
80 Arlington Heights Rd.  Salt Creek 2004
18 Devon Avenue Salt Creek Annually
24 Wolf Road Salt Creek 2004

109 Brookfield Avenue Satt Creek 2004
77 Elmhurst Road Higgins Creek 2004
78 Wille Road Higgins Creek Annually
12 Lake-Cook Road Buffalo Creek 2004
13 Lake-Cook Road Des Plaines River Annually
17 Oakton Street Des Plaines River 2004
19 Belmont Avenue Des Plaines River 2004
20 Roosevelt Road Des Plaines River 2004
22 Ogden Avenue Des Plaines River Annually
23 Willow Springs Rd. Des Plaines River 2004
29 Stephen Street Des Plaines River 2004
91 Material Service Rd. Des Plaines River Annually




DESCRIPTION OF THE STUDY AREA

Chicago Area Waterway System

The CAWS consists of man-made canals, as well as natural streams, which have been
altered to varying degrees. Some natural waterways have been deepened, straightened, and/or
widened to such an extent that reversion to their natural state would be impossible. The water-
ways serve the Chicago area by draining urban storm water runoff and treated municipal waste-
water effluent and allowing commercial navigation in the deep-draft portions.

The primary man-made waterways are the North Shore Channel, connecting Lake Michi-
gan at Wilmette to the North Branch of the Chicago River; the Chicago Sanitary and Ship Canal
(CSSC), extending from Damen Avenue to the Lockport Powerhouse; and the Calumet-Sag
Channel, connecting the Little Calumet River with the CSSC. The primary natural waterways
include the Chicago River System, branches flowing south from Lake County into the North
Branch of the Chicago River; the Des Plaines River System, flowing south from Lake County
and joining with the discharge from the CSSC downstream of the Lockport Powerhouse; and the
Calumet River System, flowing south and west into the Calumet-Sag Channel.

Sampling Stations

The sampling stations for the AWQM Program arc located on natural and man-made
waterways throughout the District’s service area. A map of the CAWS including the 59 sampling
stations and the District’s WRPs is shown in Figure 1. Stations were primarily selected such that
there was at least one monitoring station on the lower end of an IEPA 303(d) impaired waterway
segment. Secondary criteria for selecting sampling locations included: (1) above and below major
point sources of pollution, (2) below Lake Michigan diversion points, (3) above junction of two ma-
jor waterways, {4) below county municipal boundaries, and (5) in areas of environmental concern.,



FIGURE 1: AMBIENT WATER QUALITY MONITORING PROGRAM
SAMPLING STATIONS
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MATERIALS AND METHODS

Chlorophyll

Sample Collection. Surface water grab samples for chlorophyll analysis were collected
using a stainless steel bucket. The bucket was lowered into the waterway generally from the up-
stream side of the bridge at the most central location. The bucket was submerged, filled, and
then raised o the top of the bridge. An aliquot was poured into an amber, plastic, one-liter bottle
that was pre-preserved with 1-mg magnesium carbonate, leaving 1/2-inch airspace at the top.
Samples were then placed in a cooler with ice and returned to lab for processing.

Laboratory Analysis. Filtration. Prior to filtering samples, water was mixed by rapidly
inverting sample bottles 25 times before the first pour. Samples were filtered through Whatman
type GF/IF glass-fiber filters (0.7 micrometers) using Millipore filtration equipment and vacuum
pressure. The water samples were filtered until the rate of flow decreased, but before it became
clogged. Following filtration, sample filters were folded and wrapped with aluminum foil and
extracted the following day.

Extraction. Filters were placed in glass extraction tubes with 5 mL of 90 percent aqueous
acetone solution. Using a motorized tissue grinder set at 500 rpm and a pestle, the top layer of
the filter was scparated. Samples were then transferred to centrifuge tubes and additional ace-
tone was added until the total volume equaled 10 ml.. These tubes were inverted 5 times and
then placed at 4°C for approximately 24 hours to steep.

Spectrophotomerric Analysis. After removing samples from refrigeration, they were cen-
trifuged for 20 minutes at 2,500 rpm. Three ml of the supernatant was transferred into a
spectrophotometric cell and the absorbance read at 750, 664, 647, and 630 nm. To correct for
the degradation product, pheophyton, 0.1 mL of 1 percent hydrochloric acid was added and after
one minute, absorbance was read again at 750 and 665 nm. The spectrophotometer was pro-
grammed to calculate corrected chlorophyll ¢, b, and ¢ values based on the volumes filtered and
used to extract samples.

Quality Control. A reagent blank of 90 percent acetone was placed in the spectropho-
tometer every tenth sample and read between -0.1 and 0.1 pg/L. A method blank of distilled wa-
ter was prepared for each group of samples and run through the entire laboratory procedure. One
duplicate sample was chosen randomly for each group of samples and would have to be within
20 relative percent difference of the original sample. Chlorophyll ¢ and b standards from spin-
ach were also analyzed every 20 samples and displayed at least a 90 percent recovery.



Habitat

Data Collection. Physical habitat assessment data sheets (Figure 2) were completed by a
staff biologist in the field at each station starting in 2002. Habitat evaluation had not yet been
implemented in the AWQM Program during 2001 when the focus of sampling was in the North
Shore Channel and the North Branch Chicago River. Assessments made in the field included
weather conditions, channel morphology, bank erosion, shore cover, aqualic vegelation, man-
made structures, floatable materials, riparian land use, sediment composition, sediment color and
odor, depth of fines, and presence of oil in sediment. Channel width was determined using a
Yardage Pro 800 rangefinder in the non-wadable waterways. A fiberglass telescoping leveling
rod was used Lo measure water depth and depth of fines (in sediment). The smallest extension of
the round feveling rod (1-inch diameter) was pushed into the sediment with reasonable force as
far as possible to determine depth of fines in fect. A 6- X 6-inch petite Ponar grab sampler was
used to collect sediment for analysis. Stafl biologists estimated the percent composition of plant
debris, clay, inorganic silt, organic sludge, sand (0.06-2 mm diameter), gravel (<2-64 mm diame-
ter), cobble (>64-256 mm diameter), boulder (>256 mm diameter), or bedrock/concrete in the
sediment. Sediment color and odor was recorded, as well as the appearance of oil in the sample.

Assessment Locations, Physical habitat was evaluated at the beginning and end of the
fishing range in the center and on one side of the waterway al each station. The range was 40
meters for wadable sites, 100 meters for siles in which the small boat electrofisher was em-
ployed, and 400 meters for deep-draft waterways.

Calculating Qualitative Habitat Evaluation Index. The QHEI was created by the Ohio
Environmental Protection Agency (OEPA) to determine the suitability of a stretch of waterway
to fish and macroinvertebrates based on physical habitat characteristics (Rankin, 1989). The in-
dex was developed 1o assess wadecable streams, not deep-draft channels such as CAWS. How-
ever, o appropriate index was available for these waterways. Habitat scores were calculated for
each of the stations visited between 2002 and 2004 using the OEPA QHEI procedures. Stations
were then classified as excellent, good, fair, poor, or very poor based on their ability to support
aqualtic life in reference to habitat (CDM, 2004). The classification ranges were as follows:

<=75 Excellent
60-74 Good
46-59 Fair
30-45 Poor
<30 Very Poor




FIGURE 2: METROPOLITAN WATER RECLAMATION DISTRICT OF
GREATER CHICAGO PHYSICAL HABITAT ASSESSMENT FIELD DATA SHEET

Date Time Station Number

Station Name Latitude

Waterbody Longitude

Assessment Observer (s)

Weather Conditions SUNNY CLOuUDY RAIN {circio ong)

Stream Order Assessment Location BEGINNING END {circlo one)

Assessment Location Facing Upstream LEFYT CENTER RIGHT {circie one)

Channel Habitat POOL RUN RIFFLE {circte one)

Water Depth {ft) Channel Width {ft)

Water Level LOW NORMAL HIGH FLOODED {circie one)

Man-made Structures DAM RIPRAP BRIDGE LEVEE ISLAND
QUTFALL SHEET PILING OTHER o {circlo alt applicable)

Channelization YES NO {circio one) o

Bank Erosion NONE SLIGHT MODERATE SEVERE {circte one)

Floatable Materials YES =g NO {ercle one)

if YES, characterize

STREET LITTER

{crcle alt apphicable)

SANITARY SEWAGE VEGETATIVE MATERIAL

Aquatic Vegetation

YES
If YES, is vegetation

NO

{circle one)

{circlo all apphcable}

ROOTED EMERGENT ROOTED SUBMERGENT ROOTED FLOATING
ATTACHED ALGAE FLOATING ALGAE OTHER

TOPeTIY]
Instream Cover for Fish (circto alt applicable)
AQUATIC VEGETATION BOULDERS BRUSH-DEBRIS JAMS LOGS

SUBMERGED TREE ROOTS
UNDER CUT BANK

SUBMERGED TERRESTRIAL VEGETATION
ROCK LEDGE OTHER

TIpeLTYT

Canopy Cover OPEN

PARTLY SHADED SHADED

{circia one)

Immediate Shore Cover

DENLIDED %
GRASSES %
SHRUBS %
TREES %
OTHER spocity

%o

Riparian Land Use

GRASSLAND %

URBAN RESIDENTIAL Yo

LIRBAN COMMERCIAL/INDUSTRIAL %o
WETLAND %
FOREST %o
ROW CROPS %
Yo

OTHER

Bpeciyy

(complete beoth sides of page) Page 1
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FIGURE 2 (Continued): METROPOILITAN WATER RECLAMATION DISTRICT OF
GREATER CHICAGO PHYSICAL HABITAT ASSESSMENT FIELD DATA SHEET

Station Number

Sediment Compostion Plant Debris %

Clay %

Inorganic Silt Yo

Organic Sludge %o

Sand {0.06 mm to 2 mm diameter) %

Gravel (»2 mm 1o 64 mm diameter} Yo

Cobble {64 mm to 256 mm diameter) Yo

Bouider (256 mm diameter) Yo

Bedrock or Concrete %
Sediment Coior Sediment Odor
Qil in Sediment NONE LIGHT MODERATE HEAVY {circle one)
Embeddedness NONE NORMAL MODERATE EXTENSIVE  (circte one)
Sinuosity NONE LOW MODERATE HIGH {circle one)

Depth of Fines (In feat using 1 inch diameter probe)

Photo Numbers  Looking Upstream Looking Downstream

Site Location/Map (Draw a map of the site and indicate the area assessed)

Additional Remarks

(Complete both sides of page) Page 2



Fish

Boatable Stream Sampling. Fish were collected at each sample station with a boat
mounted electrofisher. The electrofisher was powered by a direct current (DC) generator,
Stunned {ish were picked out of the water with long handled dip nets by either of two netters
who were positioned on the bow of the boat. In most cases, the section of canal sampled ex-
tended for 400 meters. Whenever possible, both sides of this canal section were electrofished.

Wadeable Stream Sampling. Fish were collected at each sample station using a back-
pack electrofisher and a bag seine. A DC backpack electrofisher was employed to electrify the
water with 0.7 to 1.0 amps of current, stunning the fish. In most instances, two 40-meter long
backpack electrofisher collections were conducted at each station. A 40-meter reach of the creek
was electrified by moving upstream parallel to the bank. Additional personnel followed the elec-
trofisher coliecting the stunned fish with dip nets. Following the first collection, a second 40-
meter electrofishing survey was conducted on the opposite bank. If the creek was less than five
meters wide, electrofishing occurred only once along a 40-meter reach. The total electrofishing
time during each 40-meter collection was noted.

A 15-foot bag seine with 3/16-inch mesh was also used to collect fish. Staff pulled the
seine for 40 meters traveling upstream parallel to the bank. In most instances, a separate 40-
meter s¢ine collection occurred along each bank.

The total area monitored varied with the width of the creek. For example, a location 20
meters wide sampled with two 40-meter electrofisher collections and two 40-meter seine collec-
tions would equate to a monitoring area of 800 square meters. Conductivity and temperature
(°C) were recorded before cach sample collection.

Fish Processing. In the field, most fish were identified to species, weighed to the nearest
gram or nearest 0.1 gram (depending on size), measured for standard and total length to the near-
est millimeter, and examined for the incidence of disease, parasites, or other anomalies. Follow-
ing processing, these fish were returned live to the river. Minnows and other small fish that were
difficult to identify were preserved in 10 percent (v/v) formalin and returned to the laboratory for
further analysis. These small fish were processed in a similar manner to the ficld-measured {ish,
except that they were weighed to the nearest 0.01 gram.

Index of Biotic Integrity. Biological integrity of aquatic ecosystems has been defined as
the ability to support and maintain a balanced, integrated, and adaptive community having a
species composition, diversity, and a functional organization comparable to that of a natural
habitat (Karr et al., 1986). Karr’s 1986 IBI was used to analyze fish data from 2001-2004, The
limitations of using this tool, which was meant to apply to wadable streams, for some of the
man-made, channelized waterways in CAWS should be recognized. Karr’s IBI integrates infor-
mation from 12 fish community metrics that fall into three major categories: (1) species richness
and composition, (2) trophic composition, and (3) fish abundance and condition. Each metric is
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scored as a 1, 3, or 5 based on whether its evaluation deviates strongly, deviates somewhat, or
approximates expectations, respectively, as compared to an undisturbed site located in a similar
geographical region and on a stream of comparable size. Individual metrics are added to calcu-
late a total IBI score. A high 1Bl indicates high biological integrity or health and low disturbance
or fack of perturbations. A low IBI indicates low biological integrity and high disturbance or
degradation. Separate IBI metric scores were determined based on the relative abundance of fish
collected with each fishing gear. IBI categories of good (IBY 41-60), fair (IBI 21-40), or poor
(IBI <21}, as derived by the IEPA (IEPA, 1996) were determined and reported.

Benthic Invertebrates

Ponar Sediment Sampling. Triplicate sediment samples were collected with a pelite
Ponar Grab (0.023 m?) from the center and one side of the deep-draft and wadeable waterway
stations. Grab samples were taken at locations upstream from any prior sampling disturbance,
such as Hester Dendy retrievals (see description in next section) to avoid collecting disturbed
sediment. An appropriate arca for ponar sampling was chosen by a staff biologist to avoid any
obvious obstructions such as large rocks or plants. The sediment samples were sieved in the
field using a field sieving bucket with 250-micrometer (um) openings. The sieved material was
poured into one-gallon plastic containers, preserved to 10 percent formalin concentration, and
brought back to the laboratory for analysis. All samples were stored at 4°C until processed.

Artificial Substrate Sampling., Hester Dendy artificial substrate samplers were de-
ployed at each station between May and June. Figure 3 shows a diagram of the plate configura-
tion that was assembled prior to deployment in the waterways. In all, 27, 3- X 3-inch sampling
plates were attached to 2, 18-pound river anchors, connected to an object on shore (usually a
tree) by a cable, and then placed on the bottom of the waterway in the center and on one side.
These substrates were left in the waterway between 7 and 14 weeks and then retrieved concur-
rent to other biological sampling. Hester Dendy set-ups were located and the anchors were lifted
out of the waterway with a 250-micron mesh plankton net underneath to avoid organism loss.
Then, plates were cut from the anchors and placed into a one-gallon bucket with a secure
leak-proof lid. Invertebrates from the plankton net reservoir were also rinsed into the buckets,
which were then filled with river water and brought to a 10 percent final concentration of
formalin.

Benthic Invertebrate Processing. In the laboratory, the ponar sediment samples were
gently washed and screened through a U.S. Standard number 60 mesh sieve (250 pm openings).
The formalin mixture in which the Hester Dendy plates were immersed was also sieved through
a number 60 mesh sieve, and then the sampling bucket was filled with tap water to cover the
plates. Each plate was removed from the sampler and gently brushed with a paintbrush on both
sides while running under a stow stream of water in order to rinse the attached invertebrates into
the sieve. Rinsings from both ponar and Hester Dendy sampling containers were thoroughly
sieved. The sieved material was examined in small batches under a compound microscope in a
100- X 50-mm glass crystallizing dish filled about T cm high. Laboratory technicians then
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FIGURE 3: CONFIGURATION OF HESTER DENDY LARVAL PLATE SAMPLER
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counted oligochaete worms and removed all other invertebrates from the finer residual material,
In situations where targe numbers of worms were encountered (>1000), estimates of their abun-
dance were made by using a subsampling device. Invertebrates other than worms were sent to a
consuliant (IEA Engineering) for identification to genus or species when possible.

Sediment Chemistry

Sample Collection. Prior to sample collection the Ponar grab sampler and the metal and
plastic pans and scoops were cleaned with hot water and laboratory detergent, rinsed with de-
ionized water and allowed to air dry. The Ponar and metal pans and scoops were then rinsed
with acctone, allowed to air dry, and dried in an oven at 105°C for one hour. When dry and cool,
each set was placed in a plastic bag and sealed to prevent contamination until ready for use.
Sediment samples were collected from the center and side of the waterway using separate
cleaned 6- X 6-inch Ponar grab samplers. The sediment samples were tansferred into either
plastic or metal pans and then put into the appropriate container using plastic or metal scoops.
The constituents analyzed m sediment, sample containers used, and preservation methods are
summarized in Table 2. Metal scoops and pans were used for samples collected in glass contain-
ers, whereas plastic scoops and pans were used for sediment collected in plastic containers. Af-
ter being filled, sample containers were placed on ice until they could be refrigerated.

Sample Analyses. The sediment samples were analyzed for total solids (TS), total vola-
tile solids (TVS), ammonia nitrogen (NH;-N), nitrate plus nitrite nitrogen (NO2+NO3), total
Kjeldahl nitrogen (TKN), total phosphorus (TP), total cyanide (TCN), phenols, total metals
(including arsenic, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, silver,
and zinc), and Organic Priority Pollutants listed in Table 3 by the District’s Analytical Labora-
tory Division (ALD). Sediment samples were sent on ice to a contractor laboratory for
AVS/SEM, TOC, and particle size. In the laboratory, all constituents were analyzed using pro-
cedures established by the United States Environmental Protection Agency (USEPA) or de-
scribed in Standard Methods for the Examination of Water and Wastewater ( 19" edition, 1998).

Sediment Toxicity

Sediment samples were collected using a 6- X 6-inch Ponar grab sampler from the center
and side of the waterways, and scooped into [-gallon plastic buckets (at least 1/2 full). Buckets
were kept on ice until they could be refrigerated. These samples were sent in coolers on ice to a
contractor for ten-day Chironumus tentans toxicity testing (USEPA 2000 Test Method 100.2).
Tests were performed within 14 days of sediment collection.
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TABLE 2: CONSTITUENTS ANALYZED, SAMPLE CONTAINERS, AND
PRESERVATION METHODS FOR SEDIMENT SAMPLES COLLECTED FOR THE
AMBIENT WATER QUALITY MONITORING PROGRAM DURING 2002-2004

Units of Sample

Constituents Measure' Container Preservative
Total Solids (TS) pereent Glass Cool, 4°C
Total Volatile Solids (TVS) percent Glass Cool, 4°C
Un-ionized Ammomnia (NH3-N) mg/kg Glass Cool, 4°C
Nitrite plus Nitrate Nitrogen (NO,+NO3) mg/kg Glass Cool, 4°C
Total Kjeldahl Nitrogen (TKN) mg/kg Glass Cool, 4°C
Total Phosphorus (TP) mg/kg Glass Cool, 4°C
Phenols mg/kg Glass Cool, 4°C
Total Cyanide (TCN) mg/kg Glass Cool, 4°C
Acid Volatile Sulfide (AVS) umoles/g Plastic Cool, 4°C
Simultaneously Extracted Metal (SEM) pmoles/g Plastic Cool, 4°C
Total Organic Carbon (TOC) mg/kg Glass Cool, 4°C
Particle Size percent Plastic Cool, 4°C
Toxicity (survival) percent Plastic Cool, 4°C
Toxicity (growth) mglorg Plastic Cool, 4°C
Total Metals: mg/kg Glass Cool, 4°C
(Arsenic, Cadmium, Chromium Copper,
Iron, Lead, Manganese, Mercury, Nickel,
Silver, and Zinc)
Organic Priority Pollutants: pg/kg Glass Cool, 4°C

(Volatile Organic Compounds, Polynuclear

Aromatic Hydrocarbons, Polychlorinated
Biphenyls, Pesticides)

"Expressed on a dry weight basis.
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TABLE 3: LIST OF ORGANIC PRIORITY POLLUTANTS ANALYZED IN SEDIMENT SAMPLES COLLECTED FOR THE

AMBIENT WATER QUALITY MONITORING PROGRAM BETWEEN 2002-2004

Volatile Organic Acid Base/Neutral
Compounds Extractables Extractables Pesticides and PCBs

Acrolein 2-Chlorophenol Acenaphthene Aldrin
Acrylonitrile 2,4-Dichlorophenol Acenaphthylene a-BHC-alpha
Benzene 2,4-Dimethyiphenol Anthracene b-BHC-beta
Bromoform 4,6-Dinitro-o-cresol Benzidine BHC-gamma
Carbon tetrachloride 2,4-Dinitrophenol Benzo(ayanthracene BHC-delta
Chiorobenzene 2-Nitrophenol Benzo(a)pyrene Chlordane
Chiorodibromomethane 4-Nitrophenol 3,4-Benzofluoranthene 4.4-DDT
Chloroethane Parachlorometacresol Benzo(ghi)perylene 4.4-DDE
2-Chioroethylvinyl ether Pentachlorophenol Benzo(k)fluoranthene 4.4-DDD
Chloroform Phenol Bis(2-chloroethoxy)ymethane Dieldrin

Dichlorobromomethane
1,1-Dichloroethane
1,2-Dichioroethane
1,1-Dichioroethylene
1,2-Dickloropropane
1,3-Dichloropropene
Ethyl benzene

Methy! bromide
Methyl chloride
Methylene chloride

1,1,2,2-Tetrachloroethane

Tetrachloroethylene
Toluene

2.4,6-Trichlorophenol

Bis(2-chloroethyl)ether
Bis(2-chioroisopropyl)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzy! phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a.h)anthracene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3.3-Dichlorobenzidine

a-Endosuifan-aipha
b-Endosulfan-beta
Endosulfan suifate
Endrin

Endrin aldehyde
Heptachlor
Heptachlor epoxide
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
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TABLE 3 (Continued): LIST OF ORGANIC PRIORITY POLLUTANTS ANALYZED IN SEDIMENT SAMPLES COLLECTED

FOR THE AMBIENT WATER QUALITY MONITORING PROGRAM BETWEEN 2002-2004

Volatile Organic
Compounds

Acid
Exiractables

Base/Neutral
Extractables

Pesticides and PCBs

1,2-trans-Dichloroethylene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Vinyl chloride
Trichlorofluoromethane

Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2.4-Dinitrotoluene
2.6-Dinitrotoluene
Di-n-octyl phthalate
1,2-Diphenyihydrazine
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyciopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Naphthalene
Nitrobenzene
N-Nitrosodimethylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene

Pyrene
1,2,4-Trichlorobenzene

PCB-1016
Toxaphene




RESULTS AND DISCUSSION

Chlorophyll

As a photosynthetic component of all algae cells, the determination of chlorophyll a is an
accepted way of quantifying algal biomass in lakes and streams. Chlorophyll values are of inter-
est to regulatory agencies since it is also widely accepted that high algae concentrations may in-
dicate nutrient impairment. The IEPA is cooperating with other state and local agencies to
develop regional water quality criteria for nutrients and possibly chlorophyll. 1In light of this
consideration, the District began monitoring chlorophyll on a monthly basis in August 2001 as
part of the AWQM Program. Results are shown in Table 4,

Chicago River System. During 20012004, the highest mean chlorophyll ¢ value in the
Chicago River System was at Dundee Road on the West Fork North Branch Chicago River (25
ug/L). The lowest mean chlorophyll @ concentration throughout the system was 1 pg/LL at Touhy
Avenue on the North Shore Channel.

Calumet River System. Mean chlorophyll a concentrations ranged from 2 pg/L at Ew-
ing Avenue on the Calumet River to 40 ug/L. at Burnham Avenue on the Grand Calumel River.

Des Plaines River System. The highest mean chlorophyll concentrations in the Des
Plaines River System were calculated at Stephen Street (41 ug/l.) and Material Service Road (46
ug/L) on the Des Plaines River. Wille Road on Higgins Creek had the lowest mean chlorophyll
« concentration throughout this system (3 pg/L).

Habitat

Habitat is one of the most crucial factors limiting aquatic life in urban environments such
as CAWS. Channelization, limited instream and canopy cover, siltation, erosion, and lack of
adequate flood plain area are some of the physical characteristics that challenge waterways in the
Chicago area. The QHEI was developed by OEPA as a method to quantify and assess wadeable
aquatic habitats for their ability to support aqualic life. Since this metric was designed to analyze
wadeable streams, the limitations to its application in man-made channel portions of CAWS
should be considered. Metrics include: substrate, instream cover, channel quality, riparian
zone/erosion, pool and riffle quality, and stream gradient. Narrative designations were assigned
to QHEI score ranges so that waterway reaches could be categorized as excellent, good, fair,
poor, or very poor based on the ability of the habitat to support aquatic life. Table 5 displays the
QHEI score and rating for each of the stations assessed in 2002-2004.

Chicago River System. The habitat ratings assigned to stations assessed in the Chicago
River System during 2002-2004 ranged from very poor to poor (27-42). Negative habitat
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TABLE 4: RANGE AND MEAN CHLOROPHYLL a VALUES IN THE CHICAGO AREA WATERWAY SYSTEM BETWEEN

AUGUST 2001 AND DECEMBER 2004

Station Station Standard
No. Name Waterway N Mean  Minimum Maximum  Deviation
ne/L gL g/l gL

106  Dundee Road West Fork North Branch Chicago River 18 25 4 118 31
103 Golf Road West Fork North Branch Chicago River 34 18 2 96 18

31  Lake-Cook Road Middle Fork North Branch Chicage River 33 9 <l 35 8
32 Lake-Cook Road Skokie River 33 14 ] 91 17
105  Frontage Road Skokie River 41 22 2 80 17
104  Glenview Road North Branch Chicago River 29 18 1 47 12
34 Dempster Street North Branch Chicago River 40 16 1 39 10
96  Albany Avenue North Branch Chicago River 37 17 2 61 15

35  Central Street North Shore Channel 32 7 <l 91 18
102 Oakton Street North Shore Channel 38 11 <l 65 18
36 Touhy Avenue North Shore Channel 40 i <l 5 I
101 Foster Avenue North Shore Channel 40 3 <1 31 5

37  Wilson Avenue North Branch Chicago River 41 4 <1 I8 4
73 Diversey Avenue North Branch Chicago River 41 4 <] 12 3
46 Grand Avenue North Branch Chicago River 41 5 I 20 5
74 Lake Shore Dr. Chicago River 36 3 1 18 4
100 Wells Street Chicago River 37 3 1 16 3

39 Madison Street South Branch Chicago River 39 4 1 16 4
108  Loomis Street South Branch Chicago River 41 5 <l 26 6
99  Archer Avenue South Fork South Branch Chicago River 4] 15 <l 90 20
107  Western Avenue' Chicago Sanitary and Ship Canal 17 3 1 7 2
40 Damen Avenue Chicago Sanitary and Ship Canal 24 7 i 23 7

75  Cicero Avenue Chicago Sanitary and Ship Canat 41 7 l 25 7

41 Harlem Avenue Chicago Sanitary and Ship Canal 41 3 i 8 2
42 Route 83 Chicago Sanitary and Ship Canal 41 4 <1 24 4



TABLE 4 (Continued): RANGE AND MEAN CHLOROPHYLL ¢ VALUES IN THE CHICAGO AREA WATERWAY SYSTEM
BETWEEN AUGUST 2001 AND DECEMBER 2004

6f

Station Station Standard
No. Name Waterway N Mean  Minimum Maximum  Deviation
g/l ug/L e/t g/l

48  Stephen Street Chicago Sanitary and Ship Canal 41 5 | 20 4
92 Lockport Chicago Sanitary and Ship Canal 171 5 <l 37 5
49  Ewing Avenue Calumet River 38 2 I 5 I

55 130" Street Calumet River 37 7 ] 22 5
50  Burnham Avenue Wolf Lake 40 6 <l 18 5
86  Burnham Avenue Grand Calumet River 33 40 3 313 69
56  Indiana Avenue Little Calumet River 37 20 3 64 14
76 Halsted Street Littte Calumet River 39 7 <1 29 7
52 Wentworth Avenue Little Calumet River 35 7 i 40 7
54 Joe Orr Road Thomn Creek 21 7 i 33 8
97 170™ Street Thorn Creek 38 10 2 32 7
57  Ashland Avenue Little Calumet River 35 10 2 43 9
58  Ashland Avenue Calumet-Sag Channel 41 10 i 35 10
59 Cicero Avenue Calumet-Sag Channel 40 11 i 56 12
43 Route 83 Calumet-Sag Channel 38 14 <1 93 18
90  Route 19 Poplar Creek 34 12 i 32 8
63  Longmeadow Lane® West Branch DuPage River 2 17 8 25 13

110 Springinsguth Road West Branch DuPage River 10 11 i 23 7
89  Walnut Lane West Branch DuPage River 38 6 i 31 7
64  Lake Street West Branch DuPage River 40 23 5 103 19
79  Higgins Road Salt Creek 32 36 10 114 23
80  Arlington Hts. Road Salt Creek 38 15 2 41 11
18  Devon Avenue Salt Creek 38 17 4 45 9
24 Wolf Road Salt Creek 39 10 l 49 il

21 First Avenue’ Salt Creek 9 11 2 46 i4

109  Brookfield Avenue Salt Creek 25 13 <] 50 14



TABLE 4 (Continued): RANGE AND MEAN CHLOROPHYLL a VALUES IN THE CHICAGO AREA WATERWAY SYSTEM
BETWEEN AUGUST 2001 AND DECEMBER 2004

02

Station Station Standard
No. Name Waterway N' Mean Minimum Maximum  Deviation
ug/l ng/l g/l oL

77  Elmhurst Road Higgins Creek 22 12 4 23 5
78  Wille Road Higgins Creek 40 3 <] 15 3
12 Lake-Cook Road Buffalo Creek 27 28 7 65 13
13 Lake-Cook Road Des Plaines River 39 27 7 105 20
17 Oakton Street Des Plaines River 35 27 2 108 24
19  Belmont Avenue Des Plaines River 35 19 <1 a1 23
20 Roosevelt Road Des Plaines River 34 15 <] 81 19
22 Ogden Avenue Des Plaines River 32 18 1 94 23
23 Willow Springs Road ~ Des Plaines River 35 25 1 161 34
29 Stephen Street Des Plaines River 38 41 1 299 62
9} Material Services Road Des Plaines River 39 46 3 214 51

*N=Nurnber of Observations.

'Samples were taken at Western Avenue instead of Damen Avenue during 2001-2002 due to bridge construction.

*Longmeadow Avenue Station on West Branch DuPage River was replaced by Springinsguth Road in January 2004 due to fow flow.
*First Avenue Station on Salt Creek was replaced by Brookfield Avenue in July 2002 due to low flow.



TABLE 5: QUALITATIVE HABITAT EVALUATION INDEX SCORES IN THE
CHICAGO AREA WATERWAY SYSTEM MEASURED BETWEEN 2002 AND 2004

Station  Station Name Waterway QHEI* Habitat
No. Score Rating
96  Albany Avenue North Branch Chicago River 33 Poor
36  Touhy Avenue North Shore Channel 40 Poor
46 Grand Avenue North Branch Chicago River 29 Very Poor
74 Lake Shore Drive Chicago River 29 Very Poor
100 Wells Street Chicago River 28 Very Poor
39  Madison Street South Branch Chicago River 27 Very Poor
108 Loomis Street South Branch Chicago River 32 Poor
99 Archer Avenue South Fork South Branch Chicago River 42 Poor
400 Damen Avenue Chicago Sanitary and Ship Canal 34 Poor
75 Cicero Avenue Chicago Sanitary and Ship Canal 32 Poor
41 Harlem Avenue Chicago Sanitary and Ship Canal 35 Poor
42 Route 83 Chicago Sanitary and Ship Canal 38 Poor
48  Stephen Street Chicago Sanitary and Ship Canal 37 Poor
92 Lockport Chicago Sanitary and Ship Canal 40 Poor
49  Bwing Avenue Calumet River 32 Poor
55 130" Street Calumet River 51 Fair
50  Burnham Avenue Wolf Lake Drain 47 Fair
86  Burnham Avenue Grand Calumet River 36 Poor
56 Indiana Avenue Little Calumet River 47 Fair
76 Halsted Street Little Calumet River 55 Fair
52 Wentworth Avenue  Little Calumet River 40 Poor
54 Joe Orr Road Thorm Creek 55 Fair
97 170" Street Thorn Creek 41 Poor
57  Ashland Avenue Little Calumet River 51 Fair
58  Ashland Avenue Calumet-Sag Channel 39 Poor
59  Cicero Avenue Calumet-Sag Channel 37 Poor
43 Route §3 Calumet-Sag Channel 41 Poor
90 Route 19 Poplar Creek 52 Fair
110 Springinsguth Road ~ West Branch DuPage River 31 Poor
89  Walnut Lane West Branch DuPage River 47 Fair
64  Lake Street West Branch DuPage River 49 Fair
79  Higgins Road Salt Creek 63 Good
80  Arlington Heights Rd. Salt Creek 64 Good
18 Devon Avenue Salt Creek 55 Fair
24 Wolf Road Salt Creek 49 Fair
109  Brookfield Avenue Salt Creek 47 Fair
77  Elmhurst Road Higgins Creek 23 Very Poor
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TABLE 5 (Continued): QUALITATIVE HABITAT EVALUATION INDEX SCORES IN THE
CHICAGO AREA WATERWAYS MEASURED BETWEEN 2002 AND 2004

Station  Station Name Walerway QHEI*  Habitat

No. Score Rating
78  Wille Road Higgins Creek 27 Very Poor
12 Lake-Cook Road Buffalo Creek 43 Poor

13 Lake-Cook Road Des Plaines River 49 Fair

17 Oakton Street Des Plaines River 51 Fair

19 Belmont Avenue Des Plaines River 51 Fair

20 Roosevelt Road Des Plaines River 47 Fair

22 Ogden Avenue Des Plaines River 53 Fair

23 Willow Springs Rd.  Des Plaines River 46 Fair

29  Stephen Street Des Plaines River 46 Fair

91 Material Services Rd.  Des Plaines River 64 Good

"QHEI=Qualitative Habitat Evaluation Index.
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features in this system included channelization throughout most of the evaluated waterways, lim-
ited flow especially in the North Shore Channel, limited instream cover, and excess silt in sedi-
ments. The highest QHEI score in the analyzed portion of this system (42) was assigned to
Archer Avenue on the South Fork South Branch Chicago River, despite its extremely silty sub-
strate. Positive attributes at Archer Avenue included moderate instream and canopy cover along
the waterway reach and the lack of channel walls, 1t is important to note that there were stations
in non-channelized portions of the Main, West, and Middle Forks of the North Branch Chicago
River and Skokie River that were likely to have higher QHEI scores but were not assessed for
habitat quality in 2001. These sampling stations will be evaluated for habitat in 2005 and re-
ported upon subsequently.

Calumet River System. In the Calumet River System, QHEI ratings ranged from poor
to fair (32--55). The limiting factors in this system were a lack of instream cover, silty substrates,
and channelization throughout reaches of the Calumet River and the Calumet-Sag Channel. The
stations with the best habitat scores were located at Halsted Street on the Little Calumet River
and Joe Orr Road on Thorn Creek, These locations had more instream cover, less silt in the sedi-
ment, and better channel development than the other stations in the Calumet River System.

Des Plaines River System. Habitat varied most widely amongst waterway reaches in the
Des Plaines River System, ratings ranged from very poor to good (23-64). Some stations in the
Des Plaines River and Salt Creek had attractive instream habitat for fish, as well as adequate
canopy cover, and comparably better channel morphology and land use than found in other sys-
tems. Arlington Heights Road and Higgins Road on Salt Creek were both located in highly for-
ested areas which provided tree cover and good flood plain quality. However, stations on
Higgins Creek and the Calumet-Sag Channel were limited by channelization, silt-dominated
sediments, and lack of canopy or instream cover. Wille Road on Higgins Creek had concrete
banks and an artificial streambed, while the Elmhurst Road Station on the same creek was inter-
mittent and had sludge in the sediments.

Fish

The common and scientific names of the fishes collected in CAWS between 2001 and
2004 are listed in Table 6, organized by family. The number of individuals, total species, and
game species collected, as well as catch weight from each station, can be referenced in Table 7.
In addition, Table 8 displays the calculated IB1 score and descriptive category for various collec-
tion methods employed at each station. Comprehensive [ish data for each station are also avail-
able on the District Website at www.mwrd.org under the “Biological Data” heading.

Chicago River System. The most abundant species collected from the wadeable portion
of the Chicago River System included carp, largemouth bass, green sunfish, and bluegill, while
carp, gizzard shad, and largemouth bass were the most frequently collected species in the deep-
draft portion. The IBI scores generally indicated fair conditions in the wadeable portion and
poor to fair conditions in the deep draft.
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TABLE 6: COMMON AND SCIENTIFIC NAMES OF FISHES COLLECTED
IN THE CHICAGO AREA WATERWAY SYSTEM BETWEEN 2001 AND 2004

Common Name

Scientific Name

BOWFIN FAMILY
Bowfin

HERRING FAMILY
Skipjack herring
Alewife
Gizzard shad

TROUT FAMILY
Chinook salmon

PIKE FAMILY
Grass pickerel
Northern pike

MINNOW FAMILY
Goldfish
Common carp
Grass carp
Carp x Goldfish Hybrid
Spotfin shiner
Hornyhead chub
Golden shiner
Emerald shiner
Bigmouth shiner
Spottail shiner
Ozark minnow
Sand shiner
Mimic shiner
Bluntnose minnow
Fathead minnow
Creek chub

SUCKER FAMILY
Quillback
White sucker
Black buffalo
Spotted sucker
Golden redhorse
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AMIDAE

Amia calva

CLUPEIDAE

Alosa chrysochloris
Alosa pseudoharengus
Dorosoma cepedianum

SALMONIDAE

Oncorhynchus tshawytscha

ESOCIDAE

Esox americanus
Esox lucius

CYPRINIDAE

Carassius auratus
Cyprinus carpio
Crenopharyngodon idella
Cyprinus carpio x Carrassius auratus
Cyprinella spilopiera
Nocomis biguttatus
Notemigonus crysoleucas
Notropis atherinoides
Notropis dorsalis
Notropis hudsonius
Notropis nubilus
Notropis stramineus
Notropis volucellus
Pimephales notatus
Pimephales promelas
Semotilus atromaculatus

CATOSTOMIDAE

Carpiodes cyprinus
Catostomus commersonii
Ictiobus niger
Minytrema melanops
Moxostoma erythrurum



TABLE 6 (Continued): COMMON AND SCIENTIFIC NAMES OF FISHES COLLECTED
IN TBE CHICAGO AREA WATERWAY SYSTEM BETWEEN 2001 AND 2004

Common Name

Scientific Name

CATFISH FAMILY
Black bullhead’
Yellow bullhead”
Channel catfish”
Tadpole madtom

PIRATE PERCH FAMILY
Pirate perch

KILLIFISH FAMILY
Blackstripe topminnow

LIVEBEARER FAMILY
Western mosquitofish

STICKLEBACK FAMILY
Brook stickleback

TEMPERATE BASS FAMILY
White pcrch*
White bass _
Yellow bass

GOBY FAMILY
Round goby

SUNFISH FAMILY
Rock bass™
Green sunfish”
Pumpkinseed”
Warmouth”
Orangespotted sunfish’
Bluegill® |
Longear sunfish®
Green sunfish x Pumpkinseed Hybrid
Green sunfish x Bluegill Hybrid
Pumpkinseed x Bluegill Hybrid
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ICTALURIDAE
Ameiurus melas
Ameiurus natalis
fetalurus punctatus
Noturus gyrinus

APHREDODERIDAE
Aphredoderus savanus

FUNDUILIDAE
Fundulus notatus

POECILIIDAE
Gambusia affinis

GASTEROSTEIDAL
Culaea inconstans

MORONIDAE
Morone americana
Morone chrysops
Morone mississippiensis

GOBIIDAE
Neogobius melanostomus

CENTRARCHIDAE
Ambloplites rupestris
Lepomis cyanellus
Lepomis gibbosus
Lepomis gulosus
Lepomis humilis
Lepomis macrochirus
Lepomis megalotis
L.cyanellus x L.gibbosus
L. cyanellus x L. macrochirus
L. gibbosus x L. macrochirus



TABLE 6 (Continued): COMMON AND SCIENTIFIC NAMES OF FISHES COLLECTED
IN THE CHICAGO AREA WATERWAY SYSTEM BETWEEN 2001 AND 2004

Common Name Scientific Name
SUNFISH FAMILY (Continued) CENTRARCHIDAE
Smallmouth bass” Micropterus dolomieu
Largemouth bass$ Micropterus salmoides
White crappic Pomoxis annularis
Black crappie* Pomoxis nigromaculatus
PERCH FAMILY PERCIDAE
Johnny darter Etheostoma nigrum
Yellow perch Perca flavescens
Blackside darter Percina maculata
Sauger” ‘ Sander canadensis
Walleye Sander vitreus
DRUM FAMILY SCIAENIDAE
Freshwater drum Aplodinotus grunniens

“Game fish species.
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TABLE 7: NUMBER, WEIGHT, AND NUMBER OF SPECIES FOR FISH COLLECTED IN THE
CHICAGO AREA WATERWAY SYSTEM BETWEEN 2001 AND 2004

Station Sample Number Weight  Number of Species
No. Station Name Year Gear’ of Fish  in Grams Total  Game Most Abundant Species
West Fork North Branch Chicago River
[06  Dundee Road 2001 BP/S 9 108 3 1 Carp
103 Golf Road 2001 BP/S 16 63 6 3 Largemouth bass
Middie Fork North Branch Chicago River
31  Lake-Cook Road 2001 BP/S 7 26 4 2 Largemouth bass
Skokie River
32 Lake-Cook Read 2001 BP/S 9 32 2 2 Bluegill
105  Frontage Road 2001 BP/S 34 422 3 3 Green sunfish
North Branch Chicago River (Wadeable Portion)
104  Glenview Road 2001 BP 5 37 3 3 Green sunfish & Largemouth bass
34 Dempster Street 2001 BP/S 5 57 3 2 Bluegill
96  Albany Avenue’ 2001 BP 2 3 2 1 Green sunfish & Brook stickleback
Albany Avenue’ 2002 BP 2 10 1 1 Green sunfish
Albany Avenue® 2003 BP 6 66 3 1 Green sunfish
Albany Avenue’ 2004 BP 6 31 2 1 Green sunfish & White sucker
North Shore Channel
35  Central Street 2001 EFB-L 132 3,449 12 8 Bluegill
102 Qakton Street 2001 EFB-1. 2 4 2 1 Golden shiner & Largemouth bass
36 Touhy Avenue® 2001  EFB-L 596 84,454 il 6 Gizzard shad
Touhy Avenue” 2002 EFB-L 147 146,480 2 8 Gizzard shad
Touhy Avenue’ 2003 EFB-L 335 102,261 i4 6 Gizzard shad
Touhy Avenue’ 2004 EFB-L 249 141,700 I1 5 Gizzard shad
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TABLE 7 (Continued): NUMBER, WEIGHT, AND NUMBER OF SPECIES FOR FISH COLLECTED IN THE
CHICAGO AREA WATERWAY SYSTEM BETWEEN 2001 AND 2004

Station Sample Number Weight Number of Species
No. Station Name Year Gear’ of Fish 1o Grams Total Game Maost Abundant Species

North Shore Channel (Continued)
101 Foster Avenue 2001 EFB-L 179 45,309 5 8 Largemouth bass

North Branch Chicago River (Deep Portion)

37  Wilson Avenue 2001 EFB-L 75 79,777 3 6 Carp
73 Diversey Parkway 2001 EFB-L 58 23,733 7 2 Gizzard shad
46 Grand Avenue’ 2001 EFB-L 53 43,553 9 6 Carp
Grand Avenue” 2002 EFB-L 28 22,066 7 3 Carp
Grand Avenue® 2003 EFB-L 67 17,359 8 4 Gizzard shad
Grand Avenue’ 2004  EFB-L 88 19,722 9 4 Gizzard shad
Chicago River
74 Outer Drive 2002 EFB-L 22 11,087 8 5 Gizzard shad & Largemouth bass
100 Wells Street 2002 EFB-L 136 104,017 il 7 Gizzard shad
South Branch Chicago River
39 Madison Street 2002 EFB-L 138 25,700 10 3 Emerald shiner
108  Loomis Street 2002 EFB-L 76 77,163 10 5 Carp

Bubblv Creek (South Fork South Branch Chicago River)
99 Archer Avenue 2002 EEB-L 21 3,812 3 2 Gizzard shad

Chicago Sanitary and Ship Canal
40 Damen Avenue 2002 EFB-L 148 153,355 10 4 Carp
75 Cicero Avenue® 2001 EFB-L 188 183,269 1 4 Carp
Cicero Avenue’ 2002 EFB-L 136 160,509 10 3 Carp




TABLE 7 (Continued): NUMBER, WEIGHT, AND NUMBER OF SPECIES FOR FISH COLLECTED IN THE
CHICAGO AREA WATERWAY SYSTEM BETWEEN 2001 AND 2004

Station Sample Number  Weight Number of Species
No. Station Name Year Gear'  of Fish  in Grams Total Game Most Abundant Species

67

Chicaco Sanirary and Ship Canal (Continued)

75  Cicero Avenue® 2003  EFB-L 138 34,260 9 3 Gizzard shad
Cicero Avenue’ 2004 EFB-L 191 98,526 13 4 Carp

41 Harlem Avenue’ 2001 EFB-L 88 51,515 9 3 Gizzard shad
Harlem Avenue® 2002 EFB-L 188 114,024 11 3 Gizzard shad
Harlem Avenue® 2003 EFB-L 225 47,000 9 3 Bluntnose minnow
Harlem Avenue® 2004 EFB-L 193 99,601 13 3 Gizzard shad

42  Route 33 2002 EFB-L 32 1,264 5 2 Mosquitofish

48  Stephen Street 2002 EFB-L 24 1,940 4 0 Bluntnose minnow

92 Lockport® 2001 EFB-L 77 97,313 2 0 Gizzard shad
Lockport2 2002 EFB-L 67 41,250 6 2 Gizzard shad
Lockport® 2003 EFB-L 67 17,248 7 4 Carp
Lockport® 2004  EFB-L 22 44,259 4 2 Carp

Calumet River

49 Ewing Avenue 2003 EFB-L 13 4,754 3 2 Rock bass

55 130" Street” 2001 EFB-L 157 62,258 13 6 Gizzard shad
130" Street? 2002 EFB-L 261 54,688 12 6 Bluntnose minnow
130" Street” 2003 EFB-L 182 68,404 8 3 Gizzard shad
130" Street® 2004 EFB-L 360 95,951 14 6 Gizzard shad

Wolf Lake Qutiet
50  Burnham Avenue 2003 BP/S 16 194 6 5 Longear sunfish

Grand Calumet River
86 Burnham Avenue 2003 BP 0 0 0 0 NA
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TABLE 7 (Continued): NUMBER, WEIGHT, AND NUMBER OF SPECIES FOR FISH COLLECTED IN THE
CHICAGO AREA WATERWAY SYSTEM BETWEEN 2001 AND 2004

Station Sample Number Weight Number of Species
No. Station Name Year Gear’ of Fish  in Grams Total Game Most Abundant Species
Little Calumet River {Deep Portion)

56 Indiana Avenue 2003 EFB-L 452 234,592 17 11 Gizzard shad

76 Halsted Street” 2001 EFB-L 210 128,546 16 3 Gizzard shad
Halsted Street® 2002  EFB-L 163 106,079 17 7 Carp
Halsted Street” 2003 EFB-L 219 47,350 13 6 Gizzard shad
Halsted Street” 2004 EFB-L 207 116,705 17 9 Largemouth bass

Thorn Creek
54 Toe Oir Road 2003 BP 19 164 3 2 Creek chub & Green sunfish
97 170" Street 2003 EFB-S 5 1,726 4 i White sucker
Lirle Calumet River (Wadeabie Portion}
52 Wentworth Avenue 2003 BP I 26 i 0 Carp
57  Ashland Avenue 2003 EFB-S 12 24,255 2 I Carp
Calumei-Sag Channel

38 Ashland Avenue 2003 EFB-L 95 80,244 13 8 Gizzard shad

59 Cicero Avenue® 2001 EFB-L 127 52,583 10 4 Gizzard shad
Cicero Avenue’® 2002  EFB-L 174 47 808 13 6 Bluntnose minnow
Cicero Avenue” 2003 EFB-L 56 27.815 12 6 Bluntnose minnow & Green sunfish
Cicero Avenue® 2004 EFB-L 147 70,642 10 5 Gizzard shad

43 Route 83 2003 EFB-L 43 31,450 7 3 Carp

Buffalo Creek
12 Lake-Cook Road 2004 BP/S 48 890 8 6 Bhuegill
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TABLE 7 (Continued): NUMBER, WEIGHT, AND NUMBER OF SPECIES FOR FISH COLLECTED IN THE
CHICAGO AREA WATERWAY SYSTEM BETWEEN 2001 AND 2004

Station Sample Number Weight Number of Species
No. Station Name Year Gear' of Fish in Grams  Total Game Most Abundant Species
Higgins Creek
77 Eimhurst Road 2004 NS 0 0 0 0 NA
78 Wiile Road” 2001 BP/S 323 442 7 1 Fathead minnow
Wille Road” 2002 BP 2 7 2 1 Largemouth bass & Spotfin shiner
Wille Road® 2003 BP I 3 1 1 Bluegill
Wille Road® 2004 BP 3 249 2 0 White sucker
Des Plaines River
13 Lake-Cook Road’ 2001 BP/S 67 742 4 3 Spotfin shiner
Lake-Cook Road” 2002 BP/S 62 659 8 5 Green sunfish
Lake-Cook Road® 2003 BP/S 133 6,994 13 8 Green sunfish
Lake-Cook Road” 2004 BP/S 165 4.642 11 6 Green sunfish
17 Oakton Street 2004 EFB-S 22 11,878 11 7 Spotted sucker
19 Belmont Avenue 2004 EFB-S 15 1.854 8 3 Green sunfish
20 Roosevelt Road 2004 EFB-S 12 8,356 5 1 White sucker
22 Ogden Avenue® 2001 BP 112 166 13 4 Spottail Shiner
Ogden Avenue’ 2002 BP 11 1,567 7 5 Bluegill
Ogden Avenue® 2003 BP 14 128 5 2 Green sunfish
Ogden Avenue’ 2004 BP 37 7,623 i2 6 Bluegiii, Green & Orangespotted sunfish
23 Willow Springs Road 2004 EFB-S 45 26,385 i4 9 Carp
29 Stephen Street 2004 BP 58 2,875 10 7 Green sunfish
a1 Material Services Road? 2001 BP/S 81 3,069 14 3 Bluntnose minnow
Material Services Road® 2002 BP/S 36 457 11 3 Blantnose minnow
Material Services Road® 2003 BP/S 24 102 6 | Blackstripe topminnow
Material Services Road® 2004 BP/S 43 15,036 S 3 Green sunfish
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TABLE 7 (Continued): NUMBER, WEIGHT, AND NUMBER OF SPECIES FOR FISH COLLECTED IN THE
CHICAGO AREA WATERWAY SYSTEM BETWEEN 2001 AND 2004

Station Sample Number  Weight Number of Species
No. Station Name Year Gear' of Fish  in Grams Total Game Most Abundant Species
Salt Creek
79  Higgins Road 2004 EFB-§ 114 20,329 8 7 Bluegill
80  Arlington Heights Road 2004 BP 38 969 7 6 Bluegil]
18  Devon Avenue’ 2001 BP 17 87 6 3 Spotfin shiner
Devon Avenue® 2002 BP 104 5,172 10 6 Spotfin shiner
Devon Avenue® 2003 BP 23 6,869 6 3 Green sunfish
Devon Avenue’ 2004 BP 26 1,369 5 4 Green sunfish
24 Wolf Road 2004 BP/S 41 13,278 6 2 Spotfin shiner
109 Brookfield Avenue 2004 BP/S 35 757 9 3 Creek chub

West Branch DuPage River

110 Springinsguth Road 2004 BP/S 3 32 2 2 Pumpkinseed sunfish
89  Walnut Lane 2004 BP i4 295 4 3 Green sunfish
64  Lake Street® 2001 BP/S 65 3,232 8 5 Green sunfish
Lake Street” 2002 BP/S 73 3,148 8 5 Green sunfish
Lake Street® 2003 BP/S 70 7,829 8 5 Green sunfish
Lake Street’ 2004 BP/S 81 3,668 8 6 Green sunfish

Poplar Creek

90  Route 19 2004 BP/S 38 549 8 2 Green sunfish

jSample Gear: BP, backpack electrofisher; BP/S, backpack electrofisher and minnow seine, EFB-L, large electrofishing boat, EFB-S, small
electrofishing boat.
ZAnnual collections.
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TABLE 8: INDEX OF BIOTIC INTEGRITY SCORE AND CATEGORY CALCULATED FOR THE CHICAGO AREA
WATERWAY SYSTEM BETWEEN 2001 AND 2004

Station Sample IBI’ IBI’
No. Station Name Waterway Year Gear Score Category

32 Lake-Cook Road Skokie River 2001 BP 34 Fair

Lake-Cook Road Skokie River 2001 Seine 30 Fair

105 Frontage Road Skokie River 2001 BP 32 Fair

Frontage Road Skokie River 2001 Seine 34 Fair

31 Lake-Cook Road Middle Fork North Branch Chicago River 2001 BP 30 Fair

Lake-Cook Road Middle Fork North Branch Chicago River 2001 Seine 28 Fair

104 Glenview Road North Branch Chicago River 2001 BP 24 Fair

106 Dundee Road West Fork North Branch Chicago River 2001 BP 22 Fair

Dundee Road West Fork North Branch Chicago River 2001 Seine 24 Fair

103 Golf Road West Fork North Branch Chicago River 2001 BP 32 Fair

Golf Road West Fork North Branch Chicago River 200t Seine 28 Fair

34 Dempster Street North Branch Chicago River 2001 BP 26 Fair

Dempster Street North Branch Chicago River 2001 Seine 28 Fair

96 Albany Avenue North Branch Chicago River 2001 BP 24 Fair

Albany Avenue North Branch Chicago River 2002 BP 24 Fair

Albany Avenue North Branch Chicago River 2003 BP 20 Poor

Albany Avenue North Branch Chicago River 2004 BP 24 Fair

35 Central Street North Shore Channel 2001 Large EF Boat 30 Fair

102 Oakton Street North Shore Channel 2001 Large EF Boat 28 Fair

36 Touhy Avenue North Shore Channel 2001 Large EF Boat 34 Fair

Touhy Avenue North Shore Channel 2002 Large EF Boat 32 Fair

Touhy Avenue North Shore Channet 2003 Large EF Boat 30 Fair

Touhy Avenue North Shore Channet 2004 Large EF Boat 30 Fair

101 Foster Avenue North Shore Channel 2001 Large EF Boat 30 Fair

37 Wilson Avenue North Branch Chicago River 2001 Large EF Boat 28 Fair

73 Diversey Parkway North Branch Chicago River 2001 Large EF Boat 20 Poor

46 Grand Avenue North Branch Chicago River 2001 Large EF Boat 30 Fair



23

TABLE 8 (Continued): INDEX OF BIOTIC INTEGRITY SCORE AND CATEGORY CALCULATED FOR THE CHICAGO
AREA WATERWAY SYSTEM BETWEEN 2001 AND 2004

Station Sample IBI' IBI”
No. Station Name Waterway Year Gear Score Category
46 Grand Avenue North Branch Chicago River 2002 Large EF Boat 20 Poor

Grand Avenue North Branch Chicago River 2003 Large EF Boat 32 Fair

Grand Avenue North Branch Chicago River 2004 Large EF Boat 28 Fair

74 L.ake Shore Drive Chicago River 2002 {.arge EF Boat 30 Fair
100 Wells Street Chicago River 2002 Large EF Boat 30 Fair
39 Madison Street South Branch Chicago River 2002 Large EF Boat 34 Fair
108 1.oomis Street South Branch Chicago River 2002 Large EF Boat 26 Fair
99 Archer Avenue South Fork South Branch Chicago River 2002 Large EF Boat 26 Fair
40 Damen Avenue Chicago Sanitary and Ship Canal 2002 Large EF Boat 28 Fair
75 Cicero Avenue Chicago Sanitary and Ship Canal 2001 Large EF Boat 20 Poor
Cicero Avenue Chicago Sanitary and Ship Canal 2002 Large EF Boat 22 Fair

Cicero Avenue Chicago Sanitary and Ship Canal 2003 Large EF Boat 22 Fair

Cicero Avenue Chicago Sanitary and Ship Canal 2004 Large EF Boat 22 Fair

41 Harlem Avenue Chicago Sanitary and Ship Canaj 2001 Large EF Boat 24 Fair
Harlem Avenue Chicago Sanitary and Ship Canal 2002 Large EF Boat 26 Fair
Harlem Avenue Chicago Sanitary and Ship Canal 2003 Large EF Boat 24 Fair
Harlem Avenue Chicago Sanitary and Ship Canal 2004 Large EF Boat 26 Fair

42 Route 83 Chicago Sanitary and Ship Canal 2002 Large EF Boat 26 Fair
48 Stephen Street Chicago Sanitary and Ship Canal 2002 {arge EF Boat 20 Poor
92 Lockport Chicago Sanitary and Ship Canal 2001 Large EF Boat 20 Poor
Lockport Chicago Sanitary and Ship Canal 2002 Large EF Boat 22 Fair
Lockport Chicago Sanitary and Ship Canal 2003 Large EF Boat 24 Fair
Lockport Chicago Sanitary and Ship Canal 2004 Large EF Boat 24 Fair

52 Wentworth Avenue Little Calumet River 2003 BP 24 Fair
54 Joe Orr Road Thorn Creek 2003 BP 32 Fair
97 170" Street Thorn Creek 2003 Small EF Boat 24 Fair
57 Ashland Avenue Little Calumet River 2003 Small EF Boat i8 Poor



TABLE 8 (Continued): INDEX OF BIOTIC INTEGRITY SCORE AND CATEGORY CALCULATED FOR THE CHICAGO
AREA WATERWAY SYSTEM BETWEEN 2001 AND 2004

5

Station Sample IBI IBI
No. Station Name Waterway Year Gear Score Category
49 Ewing Avenue Calumet River 2003 Large EF Boat 34 Fair
50 Burnham Avenue Wolf Lake Outlet 2003 BP 32 Fair

Burnham Avenue Wolf Lake Qutlet 2003 Seine 28 Fair
55 130" Street Calumet River 2001 Large EF Boat 32 Fair
130™ Street Calumet River 2002 Large EF Boat 34 Fair
130" Street Calumet River 2003 Large EF Boat 30 Fair
130™ Street Calumet River 2004 Large EF Boat 36 Fair
86 Burnham Avenue Grand Calumet River 2003 BP NA NA
56 Indiana Avenue Little Calumet River 2003 Large EF Boat 34 Fair
76 Halsted Street Little Calumet River 200t Large EF Boat 34 Fair
Halsted Street Little Calumet River 2002 Large EF Boat 34 Fair
Halsted Street Little Calumet River 2003 Large EF Boat 36 Fair
Halsted Street Little Calumet River 2004 Large EF Boat 36 Fair
58 Ashland Avenue Calumet-Sag Channel 2003 Large EF Boat 22 Fair
59 Cicero Avenue Calumet-Sag Channel 2001 Large EF Boat 28 Fair
Cicero Avenue Calumet-Sag Channel 2002 Large EF Boat 28 Fair
Cicero Avenue Calumet-Sag Channel 2003 Large EF Boat 24 Fair
Cicero Avenue Calumet-Sag Channel 2004 Large EF Boat 28 Fair
43 Route 83 Calumet-Sag Channel 2003 Large EF Boat 22 Fair
12 Salt Creek Buffalo Creek 2004 BP 22 Fair
Salt Creek Buffaio Creek 2004 Seine 28 Fair
13 Lake-Cook Road Des Plaines River 2001 BP 28 Fair
Lake-Cook Road Des Plaines River 2001 Seine 32 Fair
Lake-Cook Road Des Plaines River 2002 BP 24 Fair
Lake-Cook Road Des Plaines River 2002 Seine 34 Fair
Lake-Cook Road Des Plaines River 2003 BP 32 Fair
Lake-Cook Road Des Plaines River 2003 Seine 32 Fair



9¢

TABLE § (Continued): INDEX OF BIOTIC INTEGRITY SCORE AND CATEGORY CALCULATED FOR THE CHICAGO
AREA WATERWAY SYSTEM BETWEEN 2001 AND 2004

Station Sample IBI IBI
No. Station Name Waterway Year Gear Score Category

13 Lake-Cook Road Des Plaines River 2004 BP 30 Fair
Lake-Cook Road Des Plaines River 2004 Seine 32 Fair

17 Qakton Street Des Plaines River 2004 Small EF Boat 36 Fair
77 Elmburst Road Higgins Creek 2004 BP/Seine NA NA
78 Wille Road Higgins Creek 2001 BP 28 Fair
Witle Road Higgins Creek 2001 Seine 30 Fair

Wilie Road Higgins Creek 2002 Rp 36 Fair

Wilie Road Higgins Creek 2003 BP 30 Fair

Wille Road Higgins Creek 2004 BP 26 Fair

19 Belmont Avenue Des Piaines River 2004 Smali EF Boat 30 Fair
20 Roosevelt Road Des Plaines River 2004 Small EF Boat 20 Poor
79 Higgins Road Salt Creek 2004 Small EF Boat 36 Fair
80 Arlington Heights Road  Salt Creek 2004 BP 26 Fair
18 Devon Avenue Salt Creek 2001 BP 26 Fair
Devon Avenue Salt Creek 2001 Seine 32 Fair

Devon Avenue Salt Creek 2002 BP 34 Fair

Devon Avenue Salt Creek 2002 Seine 30 Fair

Devon Avenue Salt Creek 2003 BP 22 Fair

Devon Avenue Salt Creek 2003 Seine 32 Fair

Devon Avenue Salt Creek 2004 BP 24 Fair

24 Wolf Road Salt Creek 2004 BP 20 Poor
Wolf Road Salt Creek 2004 Seine 32 Fair

109 Brookfield Avenue Salt Creek 2004 BP 32 Fair
Brookfield Avenue Salt Creek 2004 Seine 32 Fair

22 QOgden Avenue Des Plaines River 2001 BP 32 Fair
Ogden Avenue Des Plaines River 2001 Seine 32 Fair

QOgden Avenue Des Plaines River 2002 BP 26 Fair



TABLE 8 (Continued): INDEX OF BIOTIC INTEGRITY SCORE AND CATEGORY CALCULATED FOR THE CHICAGO
AREA WATERWAY SYSTEM BETWEEN 2001 AND 2004

Station Sample IBI' IBI
No. Station Name Waterway Year Gear Score Category

22 Ogden Avenue Des Plaines River 2003 BP 26 Fair

Ogden Avenue Des Plaines River 2004 BP 28 Fair

23 Witlow Springs Road Des Plaines River 2004 Small EF Boat 32 Fair

29 Stephen Street Des Plaines River 2004 BP 28 Fair

91 Material Services Road Des Plaines River 2001 BP 26 Fair

Material Services Road Des Plaines River 2001 Seine 24 Fair

Material Services Road Des Plaines River 2002 BP 26 Fair

Material Services Road Des Plaines River 2002 Seine 28 Fair

Material Services Road Des Plaines River 2003 BP 26 Fair

w2 Material Services Road Des Plaines River 2003 Seine 28 Fair

Material Services Road Des Plaines River 2004 BP 24 Fair

Material Services Road Des Plaines River 2004 Seine 24 Fair

[10 Springinsguth Road West Branch DuPage River 2004 BP 28 Fair

89 Walnut Lane West Branch DuPage River 2004 BP 22 Fair

64 Lake Street West Branch DuPage River 2001 BP 30 Fair

Lake Street West Branch DuPage River 2001 Seine 40 Fair

Lake Street West Branch DuPage River 2002 BP 22 Fair

Lake Street West Branch DuPage River 2002 Seine 35 Fair

Lake Street West Branch DuPage River 2003 BP 28 Fair

Lake Street West Branch DuPage River 2003 Seine 34 Fair

Lake Street West Branch DuPage River 2004 BP 24 Fair

Lake Street West Branch DuPage River 2004 Seine 34 Fair

90 Route 19 Poplar Creek 2004 BP 32 Fair

Route 19 Poplar Creek 2004 Seine 32 Fair

“IBI=Index of Biotic Integrity.



Calumet River System. Carp and gizzard shad were also among the most abundant spe-
cies collected from the Calumet River System (deep draft and wadeable). All but one collection
from this system, which was considered poor, yielded a fair IBI rating.

Des Plaines River System. Various sunfish were abundant in the Des Plaines River Sys-
tem, including, green sunfish, bluegill, orangespotted sunfish, and pumpkinsced sunfish, Blunt-
nose minnows and spotfin shiners were also prevalent in this system. 1Bl scores were generally
associated with fair ratings, with the exception of two stations,

Benthic Invertebrates

A list of benthic invertebrate taxa collected by the two sampling methods between 2001~
2004 can be found in Table 9. Research and Development Department reports regarding benthic
invertebrate sampling during these years have been published separately and posted on the Dis-
trict Website at www.mwrd.org under the “Biological Reports” heading, (R&D Report No. 04-4,
“A Study of the Benthic Macroinvertebrate Community in Selected Chicago Metropolitan Area
Waterways During 2001 and 2002,” and Report No. 07-47, “A Study of the Benthic Macroinver-
tebrate Community in Selected Chicago Metropolitan Area Waterways During 2003 and 2004”).
The complete benthic invertebrate data set from 2001-2004 including number of organisms from
each species collected in petite ponar samplers, as well as Hester Dendy artificial plate samplers,
is available in spreadsheet form on the District Website at the following address:
http:/fwww.mwrdge.dsi.il.us/RD/IEPA_Reports/Waterways/Biological %20Data/Benthic%20Inv
ertebrate%20Data%20Chicago%20Area%20Waterways%202001-2004 .x1s .

North Branch Chicago River System. There was considerable variability among ben-
thic communities analyzed in the waterways within this system. Oligochacta was the dominant
taxon collected from the North Shore Channel and the deep draft portion of the North Branch
Chicago River. In general, benthic communities appeared less stressed in the shallow portion of
the Noith Branch Chicago River than in the deep draft. Benthic invertebrate assemblages in the
upstream portions of the West Fork North Branch Chicago River, Skokie River, and North
Branch Chicago River were more balanced and included higher species and EPT richness than
downstream stations. With a few exceptions, head capsule deformities were rarely observed in
the samples from this system. Approximately 13 percent of midge specimens collected and ex-
amined from Grand Avenue in the North Branch Chicago River during 2002 exhibited head cap-
sule deformities, but 2003 and 2004 samples from this station yielded only one specimen with a
similar deformity. A small number (1-2 percent) of midges collected by Hester Dendy samplers
from both stations in the Skokie River during 2001 also exhibited head capsule deformities.

South Branch Chicago River System. Tolerant taxa, primarily Oligochaeta, comprised
a majority of the benthic invertebrate samples from most of the stations in this system. The ben-
thic communities ranged from moderately stressed in the South Branch Chicago River and
Lockport in the CSSC, to highly stressed in the rest of the CSSC and Bubbly Creek. There were
occurrences of head capsule deformities at multiple stations throughout this system, but they
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TABLE 9: LIST OF BENTHIC INVERTEBRATE TAXA COLLECTED IN
HESTER DENDY AND PONAR SAMPLES FROM THE CHICAGO AREA
WATERWAY SYSTEM BETWEEN 2001 AND 2004

Taxa

Taxa (Continued)

COELENTERATA (Hydroids)
Hydra

NEMATODA

PLATYHELMINTHES (Flat worms)
Turbeliaria

ENTOPROCTA (Moss Animalcules)

Urnatella gracilis

ECTOPROCTA (Bryozoans)
Plumatella

ANNELLIDA

Oligochaeta (Aquatic Worms)

Hirudinea (Leeches)
Giossiphoniida(-:l
Helobdella'
Helobdella papillata
Helobdella stagnalis
Helobdella triserialis
Placobdelia
Placobdella pediculata
Erpobdella punctata punctata
Mooreobdella bucera
Mooreobdella microstoma

CRUSTACEA

Ostracoda (Seed Shrimp)

Isopoda (Sow Bugs)
Caecidotea

Amphipoda (Side Swimmers)
Crangonyx
Gammarus'
Gammarus fasciatus
Hyalella azteca

CRUSTACEA (Continued)
Decapoda (Crayfish)

Cambarus bartonii
Orconectes
Orconectes inmunis
Orconectes virilis

ARACHNOIDEA

Hydracarina (Water Mites)

INSECTA
Ephemeroptera (Mayflies)

Isonychia

Baetis'

Baetis flavistriga

Baetis intercalarts
Callibaetis

Pseudocloeon ephippiatum
I—Ieplagcniidae’
Heptagenia

Leucrocuta

Stenacron

Stenonema

Stenonema exiguum
Stenonema integrum
Stenonema terminatum
Tricorythodes

Caenis

Anthopotamus myops grp.
Hexagenia

Hexagenia bilineata
Hexagenia limbata

Plecoptera

Perlesta



TABLE 9 (Continued): LIST OF BENTHIC INVERTEBRATE TAXA COLLECTED IN
HESTER DENDY AND PONAR SAMPLES THE FROM THE CHICAGO AREA

WATERWAY SYSTEM BETWEEN 2001 AND 2004

Taxa (Continued)

Taxa (Continued)

INSECTA (Continued)
Odonata (Damselflies and Dragonflies)

Calopteryx
Coenagrionidae
Argia
Enallagma
Lestes
Libellulidae
Somatochlora
Styluris

Hemiptera (True Bugs)

Trepobutes
Corixidae
Palmacorixa

Megaloptera (Dobson flies)

Corydalus cornutus
Sialis

Trichoptera (Caddisflies)

Cyrnellus fraternus
I"Iydropsychidac1
Ceratopsyche morosa
Cheumatopsyche
Hydropsyche
Hydropsyche betieni
Hydropsych bidens
Hydropsyche orris
Hydropsyche simulans
Potamyia flava
Hydroptila

Ocecetis

Lepidoptera {Aquatic Moths)

Petrophila

Coleoptera (Beetles)

Agabus

Copelatus

Laccophilus maculosus
Ancyronyx variegata
Dubiraphia

40

INSECTA (Continued)
Coleoptera (Beetles)

Macronychus glabratus
Stenelmis'

Stenelmis crenata grp.
Peltodytes

Paracymius
Tropisternits

Berosus

Ectopria

Diptera (True Flies)

Chaoborus
Ceratopogonidae
Atrichopogon

Bezzia

Ceratopogon
Culicoides

Serromyia

Culicidae
Hemerodromia
Rhamphomyia
Pericoma

Simulidae

Simulivm

Tipulidae

Tipula

Chironomidae (Midges)'
Ablabesmyia
Ablabesmyia mallochi
Clinotanypus
Coelotanypus
Natarsia sp. A
Nilotanypus fimbriatus
Procladius (Holotanypus)
Tanypus
Psectrotanypus dyari
Thienemannimyia grp.



TABLE 9 (Continued): LIST OF BENTHIC INVERTEBRATE TAXA COLLECTED IN
HESTER DENDY AND PONAR SAMPLES THE FROM THE CHICAGO AREA
WATERWAY SYSTEM BETWEEN 2001 AND 2004

Taxa (Continued)

Taxa (Continued)

INSECTA (Continued)

Diptera (True Flies)
Corynoneura
Corynoneura lobata
Cricotopus
Cricotopus bicinclus grp.
Cricotopus sylvestris grp.
Cricotopus tremulus grp.
Cricotopus trifascia grp.
Cricotopus/Orthocladius
Eurvhapsis
Heterotrissocladius
Nanocladius’

Nanocladius crassicornus/rectinervis

Nanocladius distinctus
Orthocladius
Parakiefferiella
Rheocricotopus robacki
Thienemanniella n. sp. 3
Thienemanniella similis
Thienemanniella xena
Tvetenia discoloripes grp.
Chironomini
Chironomus

Cladopelma
Cryptochironomus
Cryptotendipes
Cryptotendipes sp. 15
Dicrotend."]msl
Dicrotendipes fumidus
Dicrotendipes neomodestus
Dicrotendipes simpsoni
Endochironomus nigricans
Glypiotendipes
Harnishia
Microchironomus
Micropsectra
Microtendipes

41

INSECTA (Continued)
Diptera (True Elies)

Parachironomus
Paracladopelma
Paratendipes
Phaenopsectra
Phaenopsectra punctipes
Polypedilum fallax grp.
Polypedilum flavum
Polypedilum illinoense
Polypedilum scalanum grp.
Pseudochironomus
Saetheria

Stenochironomus
Stictochironomius

Tribelos fusciorne
Xenochivonomus xenolablis
Cladolanytam.s‘l
Cladotanytarsus mangus grp.
Cladoranytarsus vanderwulpi grp.
Paratanytarsus
Rheotanytarsus

Tanytarsus

Tanytarsus glabrescens grp.
Tanytarsus guerlus grp.

GASTROPODA (Snails)

Amnicola
Campeloma decisum
Ferrissia

Physa

Gyraulits
Helisoma
Menetus dilatatus
Planorbella
Pleurocera
Valvata

Viviparus



TABLE 9 (Continued): LIST OF BENTHIC INVERTEBRATE TAXA COLLECTED IN
HESTER DENDY AND PONAR SAMPLES FROM THE CHICAGO AREA
WATERWAY SYSTEM BETWEEN 2001 AND 2004

Taxa (Continued) Taxa (Continued)
PELECYTPODA (Mussels and Clams)] PELECYPODA {(Mussels and Clams)l

Corbicula fluminea Pisidivm compressum
Dreissena polymorpha Pisidium nitidum
Sphaeriidae ' Sphaerium
Musculivum Sphaerium simile
Musculium transversum Lasmigona complanata
Pisidium

'Not counted as a discreet taxon,
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generally constituted a Jow percentage of the overall number of organisms. However, five per-
cent of midges collected from Loomis Street on the South Branch Chicago River in 2002 exhib-
ited deformitics.

Calumet River System. The benthic samples from the Calumet River System largely
consisted of tolerant taxa, indicating communities were moderately to highly stressed. EPT taxa
richness was low throughout, especially in the Grand Calumet River, Calumet-Sag Channel, and
the Calumet River. Head capsule deformities were observed at a rate generally less than two
percent, except for at Cicero Avenue on the Calumet-Sag Channel, where approximately ten per-
cent of midge specimen collected exhibited head capsule deformities during 2003.

Des Plaines River System. The Des Plaines River System had relatively high total ben-
thic invertebrate and EPT richness compared to other watersheds. However, there was substan-
tial variability between and within some of the waterways in this system. Benthic communities
at sampling stations within the Des Plaines River System ranged from slightly to highly stressed,
but head capsule deformities were rare. The Des Plaines River had the highest total richness
value in this system overall, although total taxa and EPT richness indicated a decreasing down-
stream trend in benthic community quality. Based on taxa and EPT richness, Salt Creek stations
ranged from slightly to moderately stressed, but no downstream trend was identified.

Sediment Chemistry

Sediment quality can considerably impact overlying water quality, benthic community
structure, food chain dynamics, and other elements of freshwater ecosystemns. Since sediment
acts as a reservoir for persistent or bioaccumulative contaminants, sediment data reflects a long-
term record of quality.

The concentrations of the eight general chemistry constituents measured in sediment at
each of the 40 sampled stations are presented in Table 10. The 11 measured trace metal concen-
trations for these stations can be found in Table [1. Table 12 contains the AVS, SEM, TOC, and
particle size data for the 40 sampling stations. There were 111 total organic priority pollutants
analyzed for each sample collected (listed in Table 3). Thirty-four out of the 111 priority pollut-
ants were detected at least once in the samples, and 65 out of the 73 samples analyzed detected at
least one of these organic priority pollutants. Tables 13-23 presents the concentrations of or-
ganic priority pollutants detected at each of the sampling stations.

Sediment Toxicity

The results from the Chironumus tentans ten-day toxicity tests for each sediment sample
collected are presented in Table 24. A significant difference in Chironumus survival from the
control indicates that the sediment is an unsuitable habitat for Chironumus survival. Significant
differences in Chironumus dried weight and/or Chironumus ash-free dried weight compared (o
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TABLE 10: CHEMICAL CHARACTERISTICS OF SEDIMENT COLLECTED FROM THE CHICAGO AREA WATERWAY

SYSTEM BETWEEN 2001 AND 2004

Station Station Point' Waterway Year Constituents {Expressed on a dry weight basis)
No. Name TS TVS NH:-N  NO+NO; TKN ™ Phenols  TCN
(%) (%) (mghkg) (mgkg) (mgkg (mg/kg) (mgkg) (mghkg)
74 Lake Shore Dr. C  Chicago River 2002 34.5 14 38 <0.02 3,901 2,750 0.016 1.690
Lake Shore Dr. S Chicago River 2002 502 15 g <0.02 2,279 1,370 0.008 0.532
100 Wells St. C  Chicago River 2002 426 9 47 <0.02 3,282 2,106 0.011 0.693
Wells St. S Chicago River 2002 392 10 76 <0.02 3,74 2274 0.012 1.678
39  Madison St. C S Branch Chicago River 2002 340 14 35 <0.02 3,231 3,451 0.029 1.658
108  Loomis St. C S Branch Chicago River 2002 56.6 11 6 <0.02 1,317 1,383 0.012 2.988
Loomis St. S § Branch Chicago River 2002 55.1 9 8 <0.02 847 938 0.006 0.48]
99  Archer Ave. C S Fork S Branch Chgo. River 2002 353 18 228 ND 4,790 2,636 0.033 2.704
Archer Ave. S § Fork § Branch Chgo. River 2002 38.0 15 353 ND 4,151 2,415 0.022 1.616
40  Damen Ave. C  Css¢? 2002 41 15 96 ND 3,165 4,100 0.022 2.614
Damen Ave. S CSsC” 2002 40.6 15 95 ND 3,797 4,234 0.020 3.397
75  Cicero Ave. C CssC 2002 544 14 13 ND 2,109 2,595 0.013 3.337
Cicero Ave. S Cssc? 2002 784 7 39 ND 590 505 0.007 0.191
41  Harlem Ave. C cssc’ 2002 69.5 6 15 ND 638 675  0.007  0.906
Harlem Ave. S  CssC? 2002 758 4 6 ND 629 687 0.004 0.492
92 Lockport Powerhouse € CSSC? 2002 539 {0 4 0.39 2421 ND 0.007 4.198
Lockport Powerhouse S CSSC? 2002 68.0 7 2 0.25 839 1,318 0.005 0.848
52 Wentworth Ave. S Little Calumet River 2003 456 10 99 0.88 3429 1,920 1.170 0272
54 Joe Omr Rd. C  Thorn Creek 2003 884 ND 4 4.90 100 118 0.018 0.020
Joe Orr Rd. S Thorn Creek 2003 763 ND 6 343 150 115 0.033 0.043
97 170" St. C  Thom Creek 2003 67.7 5 5 0.82 611 1,344 0.080 0.047
170" St. S Thorn Creek 2003 477 8 i3 0.89 1,857 1,401 0.130 0.193
57  Ashland Ave. S Little Calumet River 2003 27.5 ND 36 2.28 1,948 1,845 0.316 0.178
49  Ewing Ave. S Calumet River 2003 62.3 3 23 i.24 971 387 (.586 0.156
50  Burnham Ave. C  Wolf Lake 2003 36.2 g 7 0.64 492 91 0.116 0.149
Burnham Ave. S Wolf Lake 2003 67.5 3 13 1.28 1411 121 0.033 0.068



9%

TABLE 10 {(Continued): CHEMICAL CHARACTERISTICS OF SEDIMENT COLLECTED FROM THE CHICAGO AREA
WATERWAY SYSTEM BETWEEN 2001 AND 2004

Station Station Point’ Waterway Year Constituents (Expressed on a dry weight basis)
No. Name TS TVS NH;-N  NOs#NO; TKN TP Phenols TCN
(%) (%) (mgkg) (mgkg) (mgkg) {(mg/kg) (mghkg) (mglkg)
53 130" St C Calumer River 2003 457 ND 27 1.52 1,472 617 0.593 0.123
13067 St. S Calumet River 2003 652 ND 14 1.79 410 214 0.072 0.031
86  Burnham Ave. C Grand Calumet River 2003 496 10 142 8.48 3,507 3,855 1.911 0.256
Burnham Ave. S Grand Calumet River 2003 21.9 24 84 4.49 8,494 5,923 3.342 0412
56  Indiana Ave. C Little Calumet River 2003 44.3 3 64 1.15 2,01 1,796 (0.458 0.120
Indiana Ave. S Little Calumet River 2003 61.7 4 12 1.41 619 824 0.424 0.089
76 Halsted St. C Little Calumet River 2003 63.6 19 40 1.64 [.664 i,I73 0.325 0.124
Halsted St. S Littie Calumet River 2003 785 3 6 1.28 250 561 0414 0.043
58  Ashland Ave. C Calumet-Sag Chanrel 2003 407 10 210 1.57 3,476 3,056 3.331 0.317
Ashland Ave. S Calumet-Sag Channel 2003 56.2 5 59 1.94 1,694 1,761 2.852 0.226
59  Cicero Ave. C Calumet-Sag Channel 2003 489 15 57 1.31 2.371 3,760 1.627 0.198
Cicero Ave. S Calumet-Sag Channel 2003 57.5 7 30 0.89 1,599 5,393 2.168 0.282
43 Route 83 C Calumet-Sag Channel 2003 40.9 9 175 0.88 3,034 7471 2.059 6.232
Route 83 S Calumet-Sag Channel 2003 499 8 65 1.04 2,473 4,706 3.136 0.122
12 Lake Cook Rd. C Buffalo Creek 2004 73.9 3 21 2.58 177 166 0.046 0.057
Lake Cock Rd. S Buffalo Creek 2004 745 3 55 4.54 548 234 0.148 0.066
13 Lake Cook Rd. C Des Plaines River 2004 787 | 23 2.32 133 191 0.083 0.008
Lake Cook Rd. S Des Plaines River 2004 336 s 11 6.31 3,882 1,512 0.262 0.384
17 Qakton St C Des Plaines River 2004 77.5 2 25 3.20 272 383 0.071 0.015
Oakton St. S Des Plaines River 2004 62.6 5 54 4.04 1,174 945 0.114 0.1i4
77 Elmhurst Rd. C Higgins Creek 2004 70.5 4 52 8.38 1,189 385 0.074 0.109
Elmhurst Rd. S Higgins Creek 2004 56.5 6 41 295 1,611 391 0.083 0.133
19 Belmont Ave. C Des Plaines River 2004 69.8 4 16 3.65 496 316 0.153 0.057
Belmont Ave. S Des Plaines River 2004 40.0 10 131 6.23 3.840 1319 0.317 0.482
20  Roosevelt Rd. C Des Plaines River 2004 38.0 13 16 2.59 1,133 551 (.198 0.059
Roosevelt Rd. S Des Plaines River 2004 45.2 13 118 7.71 3,151 1,698 (.148 0.363
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TABLE 10 (Continued): CHEMICAL CHARACTERISTICS OF SEDIMENT COLLECTED FROM THE CHICAGO AREA
WATERWAY SYSTEM BETWEEN 2001 AND 2004

Station Station Point' Waterway Year Constituents (Expressed on a dry weight basis)

No. Name TS TVS NH;-N  NOp+NQO; TKN TP Phenols  TCN
(%) (%) (mghkgy (mghkg) (mgke) (mgkg) (mgkg) (mgke)
79  Higgins Rd. C Salt Creek 2004 377 9 77 0.83 3,274 841 0.159 0.324
80  Arlington His. Rd. C Salt Creek 2004 81.3 3 19 4.18 427 126 0.060 0.028
Arlington His. Rd. S Salt Creek 2004 84.4 2 7 3.4] 189 161 0.071 0.019
18  Devon Ave. C Salt Creek 2004 699 2 i9 5.19 371 516 0.0674 0.056
Devon Ave. S Sali Creek 2004 732 ND 14 4.13 481 468 0.085 0.049
24 Wolf Rd. S Salt Creek 2004 443 8 45 5.13 2,641 2,114 0.142 6.275
109  Brookfield Ave. C Salt Creck 2004 713 2 3 2.50 371 410 0.000 0.079
Brookfield Ave. S Salt Creek 2004 635 6 110 0.49 2,253 992 0.129 0.441
22 Ogden Ave. C Des Plaines River 2004 88.2 3 3 247 197 241 0.135 0.036
Ogden Ave. S Des Plaines River 2004 336 19 i34 9.45 4,319 2,878 0.128 0.602
23 Willow Springs Rd. C Des Plaines River 2004 42.8 iz 104 10.10 1,946 1,946 0.124 0.367
Willow Springs Rd. S Des Plaines River 2004 41.1 14 174 9.91 2,632 2,993 0.169 0.316
29  Stephen St. C Des Plaines River 2004 822 14 6 1.7] 526 737 0.123 <0.003
Stephen St. S Des Plaines River 2004 324 18 174 10.40 4314 2,996 0.377 0.160
110 Springinsguth Rd. C W Branch DuPage River 2004 71.0 4 23 1.33 764 162 0.106 0.082
Springinsguth Rd. S W Branch DuPage River 2006 76.6 3 19 1.00 613 169 0.076 0.050
89  Wainut Lane. C W Branch DuPage River 2004 82.5 2 8 5.10 280 201 0.103 0.050
Walnut Lane S W Branch DuPage River 2004 74.6 2 17 2.06 536 236 0.142 0.042
64  Lake St. C W Branch DuPage River 2004 818 2 18 0.82 376 405 0.062 0.016
Lake St. S W Branch DuPage River 2004 68.4 3 37 2.14 908 609 0.094 0.039
90  Route 19 S Poplar Creek 2004 73.0 3 30 1.21 669 406 0.144 <0.003

'C=Center, $=Side.
*Chicago Sanitary and Ship Canal.
ND=No data.
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TABLE 11: TRACE METALS IN SEDIMENT COLLECTED FROM THE CHICAGO AREA WATERWAY SYSTEM

BETWEEN 2002 AND 2004
Station Station Point' Waterway Year As Cd Cr Cu Fe Pb Mn Hg Ni Ag Zn
No. Name (mgfkg dry weight)
74 Lake Shore Dr. C  Chicago River 2002 <«i 83 103 247 22,861 258 377 0.5600 43 4.8 701
Lake Shore Dr. S  Chicago River 2002 <«I 29 61 P15 21,727 143 374 0.6000 31 <0.1 345
100 Wells St. C  Chicago River 2002 <l 65 99 284 33,700 996 367 0.9200 38 0.6 685
Wells St. S Chicago River 2002 <l 154 177 233 27.800 808 366 0.9800 63 9.7 666
39  Madison St C S Branch Chicago River 2002 <l 137 240 349 29,600 619 381 04500 99 5.8 848
108 Loomis St. C S Branch Chicago River 2002 <t 3.6 68 87 17,600 226 257 04300 34 3.9 288
Loomis St. S S Branch Chicago River 2002 <1 2.5 61 88 20,300 344 351 02000 35 <01 593
99  Archer Ave. C S8 Fork S Branch Chgo. River 2002 <l 4.1 95 16} 17,000 419 248 0.5000 50 4.0 630
Archer Ave. S S Fork S Branch Chgo. River 2002 <« 36 85 181 19660 354 286 07300 40 33 665
40  Damen Ave. C  CSsC? 2002 <« g4 131 250 25,100 443 363 09960 58 3.7 825
Damen Ave. S €ssC’ 2002 <1 103 157 244 23700 439 346 0.6500 60 4.9 810
75 Cicero Ave. C  Cssc? 2002 <l 10.2 293 399 28,648 270 408 0.7500 88 <0.1 926
Cicero Ave. s ¢ssc? 2002 <l 2.2 75 100 49,047 123 354 02700 55 <0.1 215
4]  Harlem Ave, C  €ssc? 2002 <l 5.8 92 123 20,467 110 261 0.3900 99 <0.1 440
Harlem Ave. S Cssc? 2002 <l 24 46 54 18,314 49 301 0.1400 77 <01 254
92 Lockport Powerhouse C  CSs¢? 2002 <l 1.2 146 125 22,623 140 392 0.5300 68 <(.1 615
Lockport Powerhouse ~ §  CSSC? 2002 «I 1.1 146 126 22,329 139 392 02500 68 <Gl 613
52  Wentworth Ave. S Little Calumet River 2003 <«i [.1 79 58 22,165 87 415 02770 43 1.6 319
54 Joe Orr Rd. C  Thom Creek 2003 <i 0.2 6 4 8,178 4 209 0.0648 5 <0.3 138
Joe Orr Rd. S Thorn Creek 2003 <1 <01 5 2 6,852 11 123 0.1530 5 <03 313
97 170" St C  Thorn Creek 2003 <l 0.5 40 33 14,277 71 321 0.1730 22 0.6 197
170" St. S Thorn Creek 2003 <« 0.1 33 27 12,335 33 340 0.3080 24 <03 93
57  Ashland Ave. S Little Calumet River 2003 <l 0.6 43 35 17,100 62 433 0.1060 29 0.6 230
4% Ewing Ave. S Calumet River 2003 «l 0.9 36 64 51,809 112 894 n.o06i2 26 0.7 296
50  Bumnham Ave. C  WolfLake 2003 ND ND ND ND ND ND ND 0.3510 ND ND ND
Burnham Ave. S WolfLake 2003 < 09 33 26 8,616 129 678 0.0833 g <03 258



TABLE 11 (Continued): TRACE METALS IN SEDIMENT COLLECTED FROM THE CHICAGO AREA WATERWAY SYSTEM
BETWEEN 2002 AND 2004

8y

Station Station Point' Waterway Year As Cd Cr Cu Fe Pb  Mn Hg Ni Ae 7n

No. Name (mg/kg dry weight)

55 130" St C Calumet River 2003 <1 1.5 61 61 32,459 137 929 0.0839 37 0.5 514

130" St. S Calumet River 2003 <l 0.3 15 12 12,246 96 503 0.0668 10 04 139

86  Burnham Ave. C Grand Calumet River 2003 <1 6.1 116 224 16,395 340 209 [.0910 30 42 1,097

Burnham Ave. S Grand Calumet River 2003 <1 134 232 637 35,469 669 T34 [.8070 4% 10.0 2,427

56 Indiana Ave, C Little Calumet River 2003 <l 17 58 96 25,922 143 598 0.6520 32 1.7 404

Indiana Ave. S Littie Calumet River 2003 <l 1.5 49 53 34,576 346 607 6.3970 26 1.0 526

76 Halsted St. C Little Calumet River 2003 <1 1.4 51 58 36,008 163 562 0.3500 38 0.8 372

Halsted St. S Little Calumet River 2003 <«I 0.5 143 64 35,547 120 3,167  0.107¢ 21 0.5 265

58  Ashland Ave. C Calumet-Sag Channel 2003 <l 1.6 49 g 22,218 139 495 0.2770 26 1.2 465

Ashland Ave. 5 Calumet-Sag Channel 2003 <1 23 6l 67 21,773 218 398 04010 30 1.0 456

59  Cicero Ave. C Calumet-Sag Channel 2003 <«i 20 54 71 23,923 184 474 02120 23 1.1 628

Cicero Ave, S Calumet-Sag Channel 2003 <l 40 76 79 31,211 278 520 0.3300 28 1.8 1,322

43 Route 83 C Calumet-Sag Channel 2003 «l 39 91 81 34,216 223 595 03160 34 2.3 785

Route 83 S Calumet-Sag Channel 2003 <1 58 114 84 36,406 337 509 0.3490 42 2.1 1,359

i2  Lake Cook Rd. C Buffalo Creek 2004 11 0.7 46 12 31,010 15 5041 Q1028 36 <03 50

Lake Cook Rd. S Buffalo Creek 2004 6 03 27 13 16,898 14 784 0.0636 18 <0.3 43

13 Lake Cook Rd. C Des Plaines River 2004 <i <1 34 3 7,382 6 453 <(0.00002 18 <0.3 3]

Lake Cook Rd. S Des Plaines River 2004 1 08 44 35 19,627 26 625 0.0035 25 <0.3 163

17  Qakton St. C Des Plaines River 2004 <i 0.2 32 7 10,456 13 438  «<0.00002 21 <0.3 50

Ozkton St. S Des Plaines River 2004 <1 06 27 22 10,710 47 325 0.1413 13 1.2 94

77  Elmhurst Rd. C Higgins Creek 2004 6 1.0 33 2% 21,388 62 413 0.1113 28 35 123

Eimhurst Rd. S Higgins Creek 2004 3 19 79 45 15,897 52 314 0.0839 37 1.9 192

19  Belmont Ave. C Des Plaines River 2004 <1 39 83 39 12,793 48 555 0.0693 48 <03 185

Belmont Ave. S Des Plaines River 2004 8 1.8 54 81 21,098 79 520 0.1630 45  <0.3 285

20 Roosevelt Rd. C Des Plaines River 2004 <1 12 93 51 19,508 92 509 0.6865 46 0.7 204

Roosevelt Rd. S Des Plaines River 2004 4 3.3 88 115 24 957 120 554 0.1920 350 <0.3 407



TABLE 11 (Continued): TRACE METALS IN SEDIMENT COLLECTED FROM THE CHICAGO AREA WATERWAY SYSTEM
BETWEEN 2002 AND 2004

Station Station Point' Waterway Year As Cd Cr Cu Fe Pb Mn Hg Ni  Ag Zn

No. Name {mg/kg dry weight)

79  Higgins Rd. C Sait Creek 2004 6 1.2 32 44 22,948 4] 441 0.0628 29 <0.3 184

80  Arlington Hts. Rd. C Sait Creek 2004 5 04 18 [1 16,155 10 264 0.0194 16 35 44

Arlington Hts. Rd. S Salt Creek 2004 2 03 18 i1 10,548 9 400 <0.00002 14 <03 36

18  Devon Ave. C Salt Creek 2004 4 02 25 il 11,787 14 329 0.0556 17 <03 79

Devon Ave. S Salt Creek 2004 4 02 23 13 [1,819 15 271 0.0891 14 <0.3 66

24 Woif Rd. S Salt Creek 2004 3 1.2 34 30 17,937 60 422 01164 22 <03 180

109 Brookfield Ave. C Salt Creek 2004 3 035 59 17 13.821 31 434 <0.00002 27 <03 84

Brookfieid Ave. S Salt Creek 2004 5 16.7 6] 58 23,093 99 434 0.1900 48 <0.3 4,573

22 Ogden Ave, C Des Plaines River 2004 <i 06 87 17 13,986 42 608 <0.00002 51 1.7 88

5 Ogden Ave. S Des Plaines River 2004 2 34 74 98 22,320 17 670 0.2316 31 <0.3 366

23  Willow Springs Rd. C Des Plaines River 2004 4 24 64 71 24,564 73 887 0.2264 36 <0.3 295

Wiliow Springs Rd. S Des Plaines River 2004 4 25 71 85 23,362 81 704 0.3497 44 <0.3 333

29  Stephen St. C Des Plaines River 2004 <l 04 13 6 7,292 15 333 0.0240 8 <03 50

Stephen St. S Des Plaines River 2004 6 25 59 81 23,536 75 704 02922 30 <03 333

110 Springinsguth Rd. c W Branch DuPage River 2004 4 06 28 27 17,394 45 229 a7z 22 <03 (33

Springinsguth Rd. S W Branch DuPage River 2004 2 04 23 23 15,088 45 246 <0.00002 18 4.1 103

89  Walnut Lane C W Branch DuPage River 2004 5 04 21 [0 15,254 13 422 <000002 16 <03 56

Walnut Lane C W Branch DuPage River 2004 <l 02 4 9 8,071 4 228 <000002 10 <03 46

64  Lake St. C W Branch DuPage River 2004 4 0.4 21 13 14,246 i4 567 0.0185 15 <0.3 57

Lake St. S W Branch DuPage River 2004 12 05 24 i6 19,665 19 472 0.0727 17 <0.3 80

90 Route 19 S Poplar Creek 2004 2 62 3i 17 17.842 13 487  <0.00002 24 <0.3 61

‘C=Center, $=Side.
*Chicago Sanitary and Ship Canal.
ND=No data.



TABLE 12: ACID VOLATILE SULFIDE, SIMULTANEOUSLY EXTRACTED METALS, TOTAL ORGANIC CARBON, AND
PARTICLE SIZE SEDIMENT DATA FROM THE CHICAGO AREA WATERWAY SYSTEM BETWEEN 2002 AND 2004

0%

Station Station Point' Waterway Year AVS® SEM’ SEM/AVS TOC Particle Size (Percent)

No. Name {(umoles/g) (mgrkg) Gravel Sand Silt Clay
74 Lake Shore Drive C  Chicago River 2002 7.23 7.70 1.07 51,800 1.5 27.4 38.2 32.8
Lake Shore Drive S Chicago River 2002 BDL 10.66 2.26 43,000 6.3 417 26.3 25.7

100 Wells St C  Chicago River 2002 16.20 13.07 0.81 46,900 8.7 38.3 30.6 224
Wells St. S Chicago River 2002 11.80  12.02 1.02 58,900 0.0 74 478 449

39  Madison St. C S Branch Chicago River 2002 BDL 945 1.40 63,000 0.9 32.1 39.0 28.0
108  Loomis St. C S Branch Chicago River 2002 G.84 5.35 0.54 47200 358 48.5 8.3 7.4
Loomis St. S 8 Branch Chicago River 2002 6.51 5.84 0.90 43,400 1.8 704 17.9 9.9

99 Archer Ave. C S Fork § Branch Chgo. River 2002 8050 1357 0.17 84,200 0.2 479 356 16.3
Archer Ave. S S Fork S Branch Chgo. River 2002 124.00 i0.41] 0.08 71,700 0.3 534 31.1 153

40 Damen Ave. C  C88¢C° 2002 16.40 12.31 0.73 124,000 0.1 27.1 50.6 222
Damen Ave. $ CssC 2002 8.66 9.22 1.06 99,800 38 28.2 45.6 224

75 Cicero Ave. C Cssc 2002 12.00 i1.36 .95 86,100 1.8 63.5 19.9 14.8
Cicero Ave. S CssC 2002 BDL 3.64 1.22 43,100 3.1 80.2 7.8 8.9

4] Harlem Ave. C C88¢ 2002 8.23 3.77 0.46 36,000 16.5 74.3 49 4.2
Harlem Ave. s Css¢? 2002 BDL 2.21 0.74 33,700 15.9 75.2 3. 5.1

92 Lockport Powerhouse C  CSSC’ 2002 30.10 10.84 0.36 64,500 2.3 56.6 24.6 16.6
Lockport Powerhouse S CSSC? 2002 7.11 3.15 0.44 40,000 0.7 859 6.5 7.0

52  Wentworth Ave. S Little Calumet River 2003 38.05 4.82 0.13 930 8.0 420 450 5.0
54 Joe OrrRd. C  Thorn Creek 2003 8.47 1.43 .17 5,800  37.0 61.0 1.0 1.0
Joe Orr Rd. S Thorn Creek 2003 33.54 3.23 0.10 4200 0.0 93.0 6.0 1.0

97 170" St C Thom Creek 2003 0.50 1.29 2.58 8.900 3.0 80.0 12.0 5.0
170" St. S Thorn Creek 2003 58.29 3.62 0.06 80,000 3.0 62.0 27.0 8.0

57  Ashland Ave. S Little Calumet River 2003 3.81 6.06 1.59 24,0600 14.0 44.0 36.0 6.0
49  Ewing Ave. S Calumet River 2003 336 4.05 1.2% 25,600 9.0 58.0 22.0 11.0
50 Burnham Ave. C  Wolf Lake 2003 2498 2.12 0.08 5.800 2.0 84.0 11.0 3.0
Bumham Ave. S Wolflzke 2003 12.50 3.48 0.28 120,000 10.0 12.0 75.0 3.0

55 130™ St. C  Calumet River 2003 0.24 5.51 22.96 33,000 0.0 40.0 41.0 19.0
130™ St. S Calumet River 2003 BDL 0.95 ND 6,100 [.0 84.0 12.0 3.0



TABLE 12 (Continued): ACID VOLATILE SULFIDE, SIMULTANEOUSLY EXTRACTED METALS, TOTAL ORGANIC

CARBON, AND PARTICLE SIZE SEDIMENT DATA FROM THE CHICAGO AREA WATERWAY SYSTEM

BETWEEN 2002 AND 2004
Station Station Point' Waterway Year AVS? SEM® SEM/AVS TOC Particle Size (Percent)
No. Name (zmoles/g) (mg/kg) Gravel Sand Silt Clay
86  Burnham Ave. C  Grand Calumet River 2003 55.43 7.84 0.14 1,000 0.0 85.0 12.0 3.0
Burnham Ave. S Grand Calumet River 2003 27340 6.27 0.02 3,900 0.0 60.0 37.0 3.0
56  Indiana Ave. C  Little Calumet River 2003 7.31 4.62 0.63 24,000 1.0 26.0 59.0 14.0
Indiana Ave. $  Little Calumet River 2003 32.60 17.85 (.55 9,800 12.0 70.0 15.0 3.0
76  Halsted St. C  Little Calumet River 2003 12.07 6.65 (.55 17,000 0.0 35.0 53.0 11.0
Halsted St. S Little Calumet River 2003 7.67 438 0.57 7,100 5.0 835.0 7.0 3.0
58  Ashland Ave. C  Calumet-Sag Channei 2003 27.04  17.02 0.63 1,300 0.0 36.0 55.0 9.0
Ashland Ave. S Cajumet-Sag Channel 2003 56.26 3022 (.54 440 0.0 70.0 270 3.0
59  Cicero Ave. C  Calumet-Sag Channel 2003 12.00 8.53 0.71 37,000 1.0 22.0 58.0 19.0
Cicero Ave. S Calumet-Sag Channel 2003 40.80 2527 0.62 23,000 0.0 5:.0 38.0 11.0
43 Route 83 C  Calumet-Sag Channel 2003 28.83 i1.30 0.39 86,000 0.0 12.0 63.0 25.0
Route 83 S Calumet-Sag Channel 2003 4380 2420 Q.55 43,000 1.0 2.0 42.0 48.0
12 Lake Cook Rd. C  Buffalo Creek 2004 BDL 0.39 4.88 23,200 55.0 45.0 0.0 0.0
Lake Cook Rd. S Buffalo Creek 2004 BDL 0.48 6.00 19,000  28.0 66.0 4.0 2.0
13 Lake Cook Rd. C  Des Plaines River 2004 BDL 0.31 3.88 <1000 13.0 §7.0 0.0 0.0
Lake Cook Rd. S Des Plaines River 2004 7.48 2.51 0.34 65,300 0.0 26.0 52.0 22.0
17 QOakton St C  Des Plaines River 2004  BDL 0.55 6.88 20,500 12.0 88.0 0.0 0.0
Oakton St. S Des Plaines River 2004 2.56 240 0.94 29,800 0.0 79.0 13.0 8.0
77  Elmhurst Rd. C  Higgins Creek 2004 12.00 1.33 0.1] 32,700 14.0 49.0 19.0 18.0
Elmharst Rd. S Higgins Creek 2004 1400 3.11 0.22 47,900 4.0 30.0 44.0 22.0
19  Belmont Ave. C  Des Plaines River 2004 BDL 1.53 19.13 29,800 23.0 750 1.0 1.0
Belmont Ave. S Des Plaines River 2004 8.80 541 0.61 56,700 0.0 16.0 52.0 32.0
20 Roosevelt Rd. C  Des Plaines River 2004 0.37 3.36 9.08 30,300 10.0 76.0 10.0 4.0
Roosevelt Rd. S Des Plaines River 2004 3.18 7.57 2.38 65,600 0.0 220 5190 27.0
79 Higgins Rd. C  Salt Creek 2004 14.00 3.39 0.24 38,800 0.0 8.0 58.0 34.0
80  Arlington His. Rd. C  Salt Creek 2004 BDL 0.10 1.25 34,100 12.0 88.0 0.0 0.0
Arlington His. Rd. §  Salt Creek 2004 0.29 0.23 0.79 25,500 40.0 55.0 3.0 2.0
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TABLE 12 (Continued): ACID VOLATILE SULFIDE, SIMULTANEOUSLY EXTRACTED METALS, TOTAL ORGANIC
CARBON, AND PARTICLE SIZE SEDIMENT DATA FROM THE CHICAGO AREA WATERWAY SYSTEM

BETWEEN 2002 AND 2004

Station Station Point' Waterway Year AVS® SEM’ SEM/AVS TOC* Particle Size (Percent)

No. Name {umoles/g) (mg/kg) Gravel Sand  Silt  Clay
18  Devon Ave. C  Salt Creek 2004 BDL 0.51 6.38 9,480 0.0 99.0 1.0 0.0
Devon Ave. S Salt Creek 2004 BDL 0.46 5.75 14,600 3.0 96.0 [.0 0.0

24 Wolf Rd. S Salt Creek 2004 10.50 5.52 0.53 48,800 0.0 230 410 36.0
109  Brookfield Ave. C  Salt Creek 2004 014 1.20 8.57 38,600 110 88.0 1.0 0.0
Brookfield Ave. S Salt Creek 2004 2.71 3.18 1.17 42,900 0.0 440 32.0 24.0

22 Qgden Ave. C  Des Plaines River 2004 0.20 0.54 270 38,000 590 41.0 0.0 0.0
Ogden Ave. S Des Plaines River 2004 1.28 5.79 452 79,400 0.0 52.0 37.0 11.0

23 Willow Springs Rd. C  Des Plaines River 2004 1.51 7.59 503 39,700 0.0 340 450 21.0
Willow Springs Rd. S Des Plaines River 2004 092 BDL 0.22 72,900 0.0 100 650 250

29 Stephen St. C  Des Plaines River 2004 BDL (.88 11.00 88,600 720 28.0 a0 0.0
Stephen St. S Des Plaines River 2004 6.60 7.82 1.18 91,500 0.0 18.0 58.0 240

110 Springinsguth Rd. C W Branch DuPage River 2004  27.00 1.47 0.05 43,400 5.0 69.0 17.0 9.0
Springinsguth Rd. S W Branch DuPage River 2004 0.62 0.26 042 31,900 220 63.0 9.0 6.0

89  Walnut Lane C W Branch DuPage River 2004 BDL 0.10 1.25 43,600 42,0 58.0 0.0 0.0
Walnut Lane S W Branch DuPage River 2004 BDL 0.22 2.75 35,200 17.0 82.0 1.0 0.0

64  Lake St. C W Branch DuPage River 2004 0.16 0.19 1.19 13,100  48.0 48.0 2.0 2.0
Lake St. S W Branch DuPage River 2004 BDL 0.43 5.38 15,300 21.0 52.0 4.0 13.0

90  Route 19 S Poplar Creek 2004 0.51 0.92 1.80 31,100 9.0 27.0 33.0 31.0

'C=Center, $=Side.

*Acid Volatile Sulfide.
*Simultaneously Extracted Metals.
*Total Organic Carbon.
5Chicago Sanitary and Ship Canal.

BDL=Below detection limit.

ND=No data.



TABLE 13: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT

COLLECTED FROM THE CHICAGO RIVER DURING 2002

Compound’ Chicago River 2002
74 center 74 side 100 center 100 side
Chlorobenzene ND ND ND ND
Methyiene chloride ND ND ND ND
Toluene ND ND ND ND
Acenaphthene ND ND 133,636 ND
Acenaphthylene ND ND ND ND
Anthracene ND ND 197,597 ND
Benzo(a)anthracene 3,566 4,958 320,609 5,495
Benzo(a)pyrene ND ND 263,107 ND
3.4-Benzofluoranthene 4,011 5,318 237,613 ND
Benzo(ghi)perylene 1,796 2,130 90,603 ND
Benzo(k){luoranthene 4,850 5,993 271,756 ND
Bis(2-cthylhexyl)phthalate ND ND ND ND
Butylbenzyl phthalate ND ND ND ND
Chrysene 4,570 5,936 354,511 6,925
Dibenzo(a,h)anthracene ND ND ND ND
Di-n-butyl phthalate ND ND ND ND
Di-n-octyl phthalate ND ND ND ND
Fluoranthene 8,117 10,101 969,568 11,804
Fluorene ND ND 142,392 ND
Indeno(1,2,3-cd)pyrene ND 2,032 87,800 ND
Naphthalene ND ND 5,691 ND
Phenanthrene 4,490 4,704 1,005,339 7,621
Pyrene 7,210 9,167 701,548 10,164
Aldrin ND ND ND ND
4,4-DDT 3] 36 29 63
4,4-DDE 52 41 59 49
4,4'-DDD 75 68 75 79
Dieldrin ND ND ND ND
Endosulfan sulfate ND ND ND ND
PCRB-1254 ND ND ND ND
PCB-1232 1,314 1,388 1,495 2,166
PCB-1248 ND ND ND ND
PCB-1260 372 497 534 1,656
PCB-1016 ND ND ND ND

'Concentrations expressed as pa/kg dry weight.

ND=Not delectable.
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TABLE 14: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT
COLLECTED FROM THE SOUTH BRANCH CHICAGO RIVER AND SOUTH FORK
SOUTH BRANCH CHICAGO RIVER DURING 2002

South Fork South Branch

Compounc[l South Branch Chicago River 2002 Chicago River 2002
39 center 108 center 108 side 99 center 99 side

Chiorobenzene ND ND ND ND ND
Methylene chloride ND ND ND ND ND
Toluene ND ND ND 42 ND
Acenaphthene 11,541 ND 4,808 ND ND
Acenaphthylene ND ND ND ND ND
Anthracene 16,513 5,386 12,524 ND ND
Benzo(a)anthracene 37,272 12,767 16,187 3,628 ND
Benzo(a)pyrene 42,585 9,578 11,945 ND ND
3,4-Benzofluoranthene 35,059 8,448 9,804 ND ND
Benzo(ghi)perylene 16,189 ND 5,440 ND ND
Benzo(k)fluoranthene 47,795 10,599 14,274 ND ND
Bis(2-ethylhexyl)phthalate 68,074 ND ND ND ND
Butylbenzyl phthalate ND ND ND ND ND
Chrysene 43,896 13,865 15,433 4,803 2,097
Dibenzo(a,hanthracene ND ND ND ND ND
Di-n-butyl phthalate ND ND ND ND ND
Di-n-octyl phthalate ND ND ND ND ND
Fluoranthene 109,024 33,205 52,652 8,589 3,974
Fluorene (3,782 ND 6,886 ND ND
Indeno(1,2,3-cd)pyrene 15,200 ND ND ND ND
Naphthalene 6,620 ND ND ND ND
Phenanthrene 102,265 24,197 55,045 7,157 2,598
Pyrene 90,056 27,357 38,535 7,058 3,222
Aldrin ND ND ND ND ND
4,4-DDT ND ND ND ND 55
4,4'-DDE 53 70 58 130 61
4,4-DDD 143 70 57 137 77
Dieldrin ND ND ND 32 17
Endosulfan sulfate ND 33 24 ND ND
PCB-1254 ND ND ND 1,471 1,015
PCB-1232 ND ND ND ND ND
PCB-1248 2,149 1,501 1,022 1,703 556
PCB-1260 327 1,157 ND 1,319 1,668
PCB-1016 ND ND ND ND ND

'Concentrations expressed as pg/kg dry weight.
ND=Not detectable.
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TABLE 15: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT
COLLECTED FROM THE CHICAGO SANITARY AND SHIP CANAL DURING 2002

Compound'

Chicago Sanitary and Ship Canal 2002

40 center 40 side 75 center 75 side 41 center 41 side 92 center 92 side
Chlorobenzene ND ND ND ND ND ND ND ND
Methylenc chloride ND ND ND ND ND ND ND ND
Toluene ND ND ND ND ND ND ND ND
Acenaphthene ND ND 2,359 ND ND ND ND ND
Acenaphithylene ND ND ND ND ND ND ND ND
Anthracene ND ND 4,182 ND 3,629 2,601 ND ND
Benzo{a)anthracene 2,802 ND 14,984 ND 6,558 4,567 2,076 1,616
Benzo{a)pyrene 2,538 ND 14,490 ND 5,779 3,760 2,215 1,854
3 4-Benzofluoranthene 2,701 ND 15,149 NI 5,333 3,499 2,052 1,711
Benzo{ghi)perylene ND ND 5,238 NI 2,679 1,584 1,155 ND
Benzo{k)fluoranthene 3,245 ND 18,042 ND 6,842 4,769 2,551 2,000
Bis(2-ethylhexylphthalate ND ND ND ND ND ND ND ND
Butylbenzyl phthalate ND NID ND ND ND NI ND ND
Chrysene 3,654 3,282 18,657 ND 7,663 6,176 2,783 2,322
Dibenzo(a,h)anthracene ND ND ND ND ND ND ND ND
Di-n-butyl phthalate ND ND ND ND ND ND ND ND
Di-n-octyl phthalate ND ND ND ND ND ND ND ND
Fluoranthene 6,769 6,369 45,788 1,781 18,790 14,295 4,176 3,352
TFluorene N> ND 2,488 ND 2,441 1,879 NI ND
Indeno(1,2,3-cd)pyrene ND ND 4,820 ND 2,375 1,454 ND ND
Naphthalene ND ND ND ND NI ND ND ND
Phenanthrene 3,838 3,409 29,916 2,030 15,402 15,893 2,131 1,501
Pyrene 5,795 5,529 37,160 1,333 14,331 11,857 4,485 3,824
Aldrin ND 14 ND ND ND ND ND ND
4,4°-DDT 105 67 ND NI ND ND 9 8
4.4°-DDE 105 100 ND ND 47 ND 21 20
4,4°-DDD 151 136 103 7 71 35 15 11
Dieldrin 9 NI 7 ND ND ND ND ND
Endosulfan suifate ND ND ND ND ND 7 9 8
PCB-1254 ND ND 3,057 ND 767 333 ND ND
PCB-1232 ND ND ND ND ND ND ND ND
PCI3-1248 1,581 1,153 7,945 392 1,756 864 542 452
PCB-1260 2,200 1,976 2,720 64 354 127 212 218
PCB-1016 ND NI ND ND ND ND ND ND

'Concentrations expressed as pg/kg dry weight.

ND=Not detectabie.
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TABLE 16: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT
COLLECTED FROM THE CALUMET RIVER AND THE GRAND CALUMET RIVER

DURING 2003
Compound’ Calumet River 2003 Grand Calumet River 2003
49 side 55 center 86 center 86 side
Chlorobenzene ND ND ND ND
Methylene chloride ND ND ND ND
Toluene ND ND ND ND
Acenaphthene ND ND ND ND
Acenaphthylene ND ND 3,825 1,939
Anthracene ND ND 2,126 ND
Benzo(a)anthracene ND ND 11,459 5,530
Benzo(a)pyrene 1,475 ND 12,919 7,369
3,4-Benzofluoranthene [,346 ND 10,689 5,905
Benzo(ghi)perylene ND ND ND ND
Benzo(kHluoranthene 1,245 ND 8,594 5,776
Bis(2-ethylhexyl)phthalate 36,031 ND 32,660 121,266
Butylbenzyl phthalate ND ND ND 33,280
Chrysene 1,596 ND 15,259 7,434
Dibenzo(a,h)anthracene ND ND ND ND
Di-n-butyl phthalate ND ND ND ND
Di-n-octyl phthalate ND ND ND 81,255
Fluoranthene 2.131 ND 13,383 9,780
Fluorene ND ND ND ND
Indeno(1,2,3-cd)pyrence ND ND ND ND
Naphthalene ND ND ND ND
Phenanthrene 2,108 ND 3,967 3,725
Pyrene 2,639 ND 17,855 13,754
Aldrin ND ND ND ND
4,4-DDT ND 17 51 536
4,4-DDE ND ND 60 32
4,4-DDD ND ND 91 81
Dieldrin ND ND ND 25
Endosulfan sulfate ND ND ND ND
PCB-1254 366 057 ND 1,196
PCB-1232 ND ND ND ND
PCB-1248 366 1,357 ND ND
PCB-1260 ND ND 821 ND
PCB-1016 296 1,138 682 ND

'Concentrations expressed as pg/kg dry weight,
ND=Not detectable.
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TABLE 17: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT
COLLECTED FROM THORN CREEK AND WOLF LAKE DURING 2003

Compound’ Thorn Creek 2003 Wolf Lake 2003
54 center 97 center 97 side 50 center 50 side
Chlorobenzene ND ND ND ND ND
Methylene chloride ND ND ND ND ND
Toluene NP ND ND ND NI
Acenaphthene ND ND ND ND ND
Acenaphthylene ND ND ND ND ND
Anthracene ND 286 ND ND NI
Benzo(a)anthracene ND 745 896 248 427
Benzo(a)pyrene ND 597 977 201 394
3,4-Benzofluoranthene ND 803 1,258 171 460
Benzo(ghi)peryiene ND 222 463 95 ND
Benzo(k)fluoranthene ND 560 1,119 224 362
Bis(2-ethylhexyl)phthalate ND ND 4,828 2,706 ND
Butylbenzy! phthalate 6,059 ND 2,278 ND ND
Chrysene ND 970 1,319 243 511
Dibenzo(a,h)anthracene ND ND ND ND ND
Di-n-buty] phthalate ND ND ND ND ND
Di-n-octyl phthalate 10,591 ND ND ND ND
Fluoranthene ND 2,766 2,716 526 1,047
Fluorene ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND 256 587 103 182
Naphthalene ND ND ND ND ND
Phenanthrene ND 1,399 1,240 318 483
Pyrene ND 2,486 2,213 454 900
Aldrin ND 8 17 ND ND
4.4-DDT ND 19 29 ND 69
4,4-DDE ND ND ND ND ND
4,4-DDD ND 63 32 ND 28
Dieldrin ND 46 44 ND ND
Endosulfan sulfate ND ND ND ND ND
PCB-1254 ND 2,373 2,063 ND ND
PCB-1232 ND ND ND ND ND
PCB-1248 ND ND ND ND ND
PCB-1260 ND ND ND ND ND
PCRB-1016 ND 2,600 944 ND ND

'Concentrations expressed as pg/kg dry weight,
ND=Not detectable.

57



TABLE [8: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT
COLLECTED FROM THE LITTLE CALUMET RIVER DURING 2003

Compound’ Little Calumet River 2003

52 side 57 side  S6 center  S56side 76 center 76 side

Chlorobenzene ND ND ND ND ND ND
Methylene chioride ND ND ND ND NI ND
Toluene ND ND ND ND ND ND
Acenaphthene ND ND ND ND ND ND
Acenaphthylene ND ND ND ND ND ND
Anthracene ND ND ND ND 2410 ND
Benzo(ayanthracene ND ND ND 3,539 3,312 1,364
Benzo(a)pyrene ND ND 1,444 2,889 2,485 1,231
3,4-Benzofluoranthene 5,019 ND 1,820 2,959 2,211 £,469
Benzo(ghi)perylene ND ND ND 1,203 ND ND
Benzo(l)fluoranthene 5,751 ND 1,804 2,544 2,023 1,318
Bis(2-ethylhexyl)phthalate ND ND ND ND ND ND
Butylbenzyl phthalate ND ND ND ND ND ND
Chrysene 5,784 ND 1,898 3,924 3,383 1,534
Dibenzo(a,h)anthracene ND ND ND ND ND ND
Di-n-butyl] phthalate ND ND ND ND ND NI
Di-n-cctyl phthalate ND ND ND ND 4,370 41,071
Fluoranthene 11,351 3,404 2,302 8,455 7,541 3,703
Fluorene ND ND ND ND ND ND
Indeno(l1,2,3-cd)pyrene ND ND ND 1,347 ND ND
Naphthalene ND NI ND ND ND ND
Phenanthrene 4,517 ND ND 5,604 7,800 1,883
Pyrene 8,379 2,756 2,771 7,098 7,286 3,152
Aldrin ND ND ND ND ND ND
4 4.DDT ND 20 i3 ND ND 8
4,4.DDE ND 20 ND ND ND ND
4.4-DDD 17 25 ND 10 ND ND
Dieldrin ND 19 ND ND ND ND
Endosulfan sulfate ND ND ND ND ND ND
PCB-1254 405 618 416 ND ND ND
PCB-1232 ND ND ND ND ND ND
PCB-1248 ND ND ND ND ND ND
PCB-1260 ND ND ND ND ND ND
PCB-1016 ND ND 396 ND 232 ND

'Concentrations expressed as pa/kg dry weight,
ND=Not detectable.
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TABLE 19: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT
COLLECTED FROM THE CALUMET-SAG CHANNEL DURING 2003

Compound' Calumet-Sag Channel 2003

S8 center 58 side 59 center  59side 43 center 43 side

Chiorobenzene ND ND 116 ND ND ND
Methylene chloride ND ND ND ND ND ND
Toluene ND ND ND ND ND ND
Acenaphlhene ND ND 2,586 ND ND ND
Acenaphthyiene ND ND ND ND ND ND
Anthracene ND ND 1,970 ND ND ND
Benzo(a)anthracene 2,045 2,529 3,371 2,676 ND ND
Benzo(a)pyrene ND ND ND 3,117 1,770 1,646
3,4-Benzofluoranthene ND NP ND 3,529 2,286 2,109
Benzo(ghi)perylene ND ND ND 1,487 ND ND
Benzo(k)}fluoranthene ND ND ND 3,398 2,370 1,480
Bis(2-ethyihexyl)phthalate ND 25,380 83,059 38,862 130,010 74,650
Butylbenzyl phthalate ND ND ND 2,847 ND ND
Chrysene 2,989 3,228 4,944 3,722 2,061 2,346
Dibenzo(a,h)anthracene ND ND ND ND ND ND
Di-n-butyl phthalate ND 3,088 ND ND ND ND
Di-n-octy! phthalate ND ND ND ND ND ND
Fluoranthene 5,492 5,432 7,844 5,925 2,994 3,079
Fluorene ND ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ND ND 1,504 ND ND
Naphthalene ND ND ND ND ND ND
Phenanthrene 2,162 2,069 10,655 2,684 ND ND
Pyrene 4,484 4,821 8,472 5,565 3,268 3,935
Aldrin ND ND 318 ND ND 15
4,4’ -DDT ND ND ND 25 ND ND
4,4’ -DDE 17 23 131 27 39 65
4,4°-DDD ND ND 59 31 29 26
Dieldrin 16 12 ND 12 ND ND
Endosulfan sulfate ND ND ND NP ND ND
PCB-1254 486 767 3,791 676 698 1,928
PCB-1232 ND NP ND NI ND ND
PCB-1248 ND ND 3,748 ND ND ND
PCB-1260 ND ND 1,162 237 274 528
PCB-1016 390 668 2,718 558 548 2,192

'Concentrations expressed as pg/kg dry weight.
ND=Not detectable.
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TABLE 20: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT
COLLECTED FROM BUFFALO CREEK AND HIGGINS CREEK DURING 2004

Compound' Buffalo Creek 2004 Higgins Creek 2004
12 side 77 center 77 side
Chlorobenzene ND ND ND
Methylene chloride ND 19 29
Toluene ND ND ND
Acenaphthene ND ND ND
Acenaphthylene ND ND ND
Anthracene ND 1,224 ND
Benzo(a)anthracene ND 2,696 2,171
Benzo(a)pyrene ND 2,695 2,947
3,4-Benzofluoranthene ND 2,543 3,767
Benzo(ghi)perylene ND 1,092 1,385
Benzo(k)fluoranthene ND 3,227 3914
Bis(2-ethylhexyl)phthalate ND 9,383 ND
Butylbenzyl phthalate ND ND ND
Chrysene ND 3,180 3,609
Dibenzo(a,h}anthracene ND ND ND
Di-n-butyl phthalate ND ND ND
Di-n-octyl phthalate ND 5,900 ND
Fluoranthene 431 8,893 7,947
Fluorene ND ND ND
Indeno(1,2,3-cd)pyrenc ND 1,067 1,563
Naphthalene ND ND ND
Phenanthrene ND 4,574 1,388
Pyrene 318 6,711 5.819
Aldrin ND ND ND
4.4°-DDT ND ND il
4,4'-DDE ND 13 24
4.4.DDD ND 16 21
Dieldrin ND ND ND
Endosulfan sulfate ND NID ND
PCB3-1254 ND ND ND
PCB-1232 ND ND ND
PCB-1248% ND ND ND
PCB-1260 ND ND ND
PCB-1016 ND ND ND

'Concentrations expressed as pg/kg dry weight.
ND=Not detectable.
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TABLE 21: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT
COLLECTED FROM THE DES PLAINES RIVER DURING 2004

Compound' Des Plaines River 2004

13side 17 center 17 side 19 center 19 side 20 center 20 side

Chlorobenzene ND ND ND ND ND ND NP
Methylene chloride ND ND ND ND ND ND ND
Toluene ND ND ND ND ND ND ND
Acenaphthene ND ND ND ND ND ND ND
Acenaphthylene ND ND ND ND ND ND ND
Anthracenc ND ND 632 ND ND ND 3,056
Benzo(a)anthracene 2,019 522 2,927 371 2,579 1,352 3,293
Benzola)pyrene 2,419 612 3,310 365 3,415 1,647 4,155
3,4-Benzofluoranthene 3,078 755 3,679 361 5,077 2,477 6,460
Benzo(ghilperylene 1,161 312 1,612 ND 1,667 812 2,143
Benzo(k)}luoranthene 2,565 788 3,800 461 4,621 2,484 5,075
Bis(2-ethylhexyDphthalale  ND ND ND ND ND ND 9,479
Butylbenzyl phthalate ND ND ND ND ND ND ND
Chrysene 3,182 343 3,838 477 4,292 2.135 5,718
Dibenzo(a,yanthracene ND ND ND ND ND ND ND
Di-n-butyl phthalate ND ND ND ND ND ND ND
Di-n-octyl phthalate ND ND ND ND ND ND 16,158
Fluoranthene 7.494 1,895 9,034 1,04] 8,389 4,280 11,537
Fluorene N> ND ND ND ND ND ND
Indeno(1,2,3-cd)pyrenc 1,186 337 1,626 ND 1,904 882 2,429
Naphthalene NI ND ND ND ND ND ND
Phenanthrene 2,893 756 4,327 668 2,901 1,897 3,607
Pyrene 5,399 1,393 6,697 817 6,218 3429 8,852
Aldrin ND ND ND ND ND ND ND
4,4'-DDT ND ND 34 ND 37 30 29
4.4’ -DDE ND ND 26 ND 39 36 37
4.4°-DDD ND 14 96 16 77 835 104
Dieldrin ND ND ND ND ND ND ND
Endosulfan sulfate ND ND ND ND ND ND ND
PCB-1254 ND ND ND ND ND ND ND
PCB-1232 ND ND ND ND ND ND ND
PCB-1248 ND ND ND ND ND NI ND
PCB-1260 ND ND 331 ND ND ND ND
PCB-1016 ND ND ND ND ND ND ND



TABLE 21 (Continued): ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT
COLLECTED FROM THE DES PLAINES RIVER DURING 2004

Compound’ Des Plaines River 2004
22 center 22 side 23 center 23 side 29 side
Chlorobenzene ND ND ND ND ND
Methylene chloride ND ND ND ND ND
Toluene ND ND ND ND ND
Acenaphthene ND ND ND ND ND
Acenaphthylene ND ND ND ND ND
Anthracene ND ND ND ND ND
Benzo(a)anthracene ND 4,365 1,112 2,476 1,765
Benzo(a)pyrene ND 5,160 1,506 3,495 2,534
3,4-Benzofluoranthene ND 6,627 2,217 5,018 3,990
Benzo(ghi)perylene ND 2,271 754 1,855 1,281
Benzo(k)luoranthene ND 6,894 2,181 4,281 3,529
Bis(2-ethylhexyl)phthalate ND ND ND ND ND
Butylbenzyl phthatate ND ND ND ND ND
Chrysene ND 06627 2,027 4,384 3,215
Dibenzo{a,h)anthracene ND ND ND ND ND
Di-n-butyl phthalate ND ND ND ND ND
Di-n-octyl phthalate ND ND ND ND ND
Fluoranthene ND 13,141 3,818 7,821 5,440
Fluorene ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND 2,616 889 2,074 1,488
Naplithalene ND ND ND ND ND
Phenanthrene ND 4,243 1,154 2,282 1,555
Pyrene ND 10,383 3,033 6,029 4,296
Aldrin ND ND ND ND ND
4.4 -DDT 7 108 14 30 20
4,4’ -DDE 11 113 81 51 61
4.4’ -DDD 41 296 158 80 98
Dieldrin ND ND ND ND ND
Endosulfan suifate ND ND ND ND ND
PCB-1254 ND ND ND ND ND
PCB-1232 ND ND ND ND ND
PCB-1248 ND ND ND ND ND
PCB-1260 ND ND ND ND ND
PCB-1016 ND ND ND ND NI

'Concentrations expressed as pg/kg dry weight.
ND=Not detectable.
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TABLE 22: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT
COLLECTED FROM SALT CREEK DURING 2004

Compound' Salt Creek 2004
79 center 18 center 18 side 24 side 109 center 109 side
Chlerobenzene ND ND ND ND ND Nb
Methiylene chloride 47 20 22 ND ND ND
Toluene ND ND ND ND ND ND
Acenaphthene ND ND ND ND ND 8,775
Acenaphthylene ND ND ND ND ND ND
Anthracene ND ND ND ND ND 5118
Benzo(a)anthracene 1,053 762 747 1,369 ND 16,179
Benzo(a)pyrene 2,167 1,032 975 1,953 ND 7,239
3,4-Benzofluoranthene 2,516 679 709 2,287 ND 10,973
Benzo(ghi)perylene 1,040 ND 306 781 ND 1,855
Benzo(k)fluoranthene 2,344 790 712 2,218 ND 8,240
Bis(2-ethylhexyl)phthalate ND ND ND ND ND ND
Butylbenzyl phthalate ND ND ND ND ND ND
Chrysene 2,352 802 921 1,996 ND 11,988
Dibenzo(a,hyanthracene ND ND ND ND ND 532
Di-n-butyl phthalate ND ND ND ND ND ND
Di-n-octyl phthalate ND ND ND ND ND ND
Fluoranthene 4,151 2,263 2,189 4,219 447 94,679
Fluorene ND ND ND ND ND 8,503
Indeno(1,2,3-cd)pyrene 988 292 293 916 ND 2,322
Naphthalene ND ND ND ND ND 2,354
Phenanthrene 814 1,219 819 1,361 ND 62,258
Pyrene 3,017 1,722 1,650 3,129 413 62,802
Aldrin ND ND ND ND ND ND
4,4’ -DDT ND ND ND 394 ND 89
4,4 -DDE 18 ND ND 43 27 96
4,4’-DDD 18 10 9 97 126 326
Dieldrin ND ND ND ND ND ND
Endosuifan suifate ND ND ND ND ND ND
PCB-1254 ND ND ND ND ND ND
PCB-1232 ND ND ND ND ND ND
PCB-1248 ND ND ND ND ND ND
PCB-1260 ND ND ND ND ND ND
PCB-1016 ND ND ND ND ND ND

'Concentrations expressed as ng/kg dry weight.

ND=Not detectable,
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TABLE 23: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT
COLLECTED FROM THE WEST BRANCH DUPAGE RIVER DURING 2004

Compound' West Branch DuPage River 2004

110 center 110 side 89 center 89 side G4 center 64 side

Chlorobenzene ND ND ND ND ND ND
Methylene chloride ND ND ND ND ND ND
Toluene ND ND ND ND ND ND
Acenaphthene ND ND ND ND ND ND
Acenaphthylene ND ND ND ND ND ND
Anthracene ND ND ND 457 ND ND
Benzo(a)anthracene 928 835 ND 1,014 ND ND
Benza(apyrene 1,024 929 266 962 ND ND
3,4-Benzofluoranthene 1,363 991 359 1,007 ND ND
Benzo(ghi)perylene 584 ND ND 341 ND ND
Benzo(l)fluoranthene 1,311 1,271 409 1,268 ND ND
Bis(2-ethylhexyl)phthalate ND ND ND ND ND ND
Butylbenzyl phthalate ND ND ND ND ND ND
Chrysene 1,251 1,179 202 1,128 ND ND
Dibenzo{a,h)anthracene ND ND ND ND ND ND
Di-n-butyl phthalate ND ND ND ND ND ND
Di-n-octyl phthalate ND ND ND ND 3,762 ND
Fluoranthene 3,079 3,100 629 3,027 ND ND
Fluorene ND ND ND ND ND ND
Indeno(1,2,3-cd)pyrene 583 ND ND 310 ND ND
Naphthalene ND ND ND ND ND ND
Phenanthrene 1,781 1,804 342 2,202 ND ND
Pyrene 2,125 2,245 487 2,233 ND ND
Aldrin ND ND ND ND ND ND
4.4°.DDT ND ND ND ND ND 12
4.4°-DDE ND ND ND ND ND ND
4.4°-DDD 11 14 ND ND ND ND
Dieldrin ND ND ND ND ND ND
Endosulfan suifate ND ND ND ND ND 8
PCB-1254 ND ND ND ND ND ND
PCB-1232 ND ND ND ND ND ND
PCB-1248 ND ND ND ND ND ND
PCB-1260 ND ND ND ND ND 233
PCB-1016 ND ND ND ND ND ND

‘Concentrations expressed as pg/kg dry weight,
ND=Not detectable.
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TABLE 24: TOXICITY DATA FOR SEDIMENT COLLECTED FROM THE CHICAGO AREA

WATERWAY SYSTEM BETWEEN 2002 AND 2004

(Chironumus rentans 10-Day Test Data)

Station Station Point' Waterway Year Survival  Dried Weight  Ash-free
No. Name (Percent) {mg/org) Dried Weight
(mgforg)
74 Lake Shore Dr. C Chicago River 2002 94 1.09 0.79
Lake Shore Dr. S Chicago River 2002 99 1.07 0.76
100 Wells St. C Chicago River 2002 94 0.97 0.67
Wells St. S Chicago River 2002 99 0.90 0.64%
39 Madison St. C South Branch Chicago River 2002 91 0.83 0.62°
108 Loomis St. C South Branch Chicago River 2002 90 0.7¢° 0.53°
Loomis St. S South Branch Chicago River 2002 83 0.86 0.61°
99  Archer Ave. C South Fork South Branch Chicago River 2002 14° 0.24° 0.14°
Archer Ave. S South Fork South Branch Chicago River 2002 59° 0.25¢ 0.16°
40 Damen Ave. C Chicago Sanitary and Ship Canal 2002 76 0.62° 0.44°
Damen Ave. S Chicago Sanitary and Ship Canal 2002 80 0.67° 0.48°
75  Cicero Ave. C Chicago Sanitary and Ship Canal 2002 93 0.64° 0.46°
Cicero Ave. S Chicago Sanitary and Ship Canal 2002 93 1.17° 0.81°
41 Harlem Ave. C Chicago Sanitary and Ship Canal 2002 91 1.48 1.16
Harlem Ave. S Chicage Sanitary and Ship Canal 2002 89 1.53 1.04
92 Lockport Powerhouse C Chicago Sanitary and Ship Canal 2002 90 0.58° 0.43°
Lockport Powerhouse S Chicago Sanitary and Ship Canal 2002 98 1.28 0.95%
52 Wentworth Ave. S Little Calumet River 2003 40° 1.18 0.98
54 Joe Orr Rd. C Thorn Creek 2003 95 .19 0.92
Joe Orr Rd. S Thom Creek 2003 94 0.92 0.63
97 170" St C  Thom Creek 2003 40* 0.58 0.45
170" St. S Thorn Creek 2003 18° 0.42° 0.32°
57  Ashland Ave. S Little Calumet River 2003 84 0.84% 0.68°
49  Ewing Ave. S Calumet River 2003 8 0.63 0.36"
50 Burnham Ave. C Wolf Lake 2003 19° 0.65 0.55
Burnham Ave. S Wolf Lake 2003 36° 0.45° 0.18°
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TABLE 24 (Continued): TOXICITY DATA FOR SEDIMENT COLLECTED FROM THE CHICAGO AREA

WATERWAY SYSTEM BETWEEN 2002 AND 2004

(Chironunus tentans 10-Day Test Data)

Station Station Point’ Waterway Year Survival  Dried Weight Ash-free
No. Name (Percent) (mg/org) Dried Weight
(mglorg)
55 130" St. C Calumet River 2003 95 [.33 0.99
130" St. S Calumet River 2003 98 1.61 1.10
86 Burnham Ave. C Grand Calumet River 2003 86 0.51% 0.46%
Burnham Ave. S Grand Calumet River 2003 25% 0.19° 0.19°
56 Indiana Ave. C Little Calumet River 2003 58° 0.38° 0.30°
Indiana Ave. S Little Calumet River 2003 55¢ 0.29° 0.21°
76 Halsted St. C Little Calumet River 2003 3* 0.25° 0.17
Halsted St. S Little Calumet River 2003 89 0.34% 0.25°
58  Ashland Ave. C Calumet-Sag Channel 2003 84 0.54* 0.47°
Ashland Ave. S Calumet-Sag Channel 2003 19 0.14* 0.11°
39  Cicero Ave. C Calumet-Sag Channel 2003 9 1.06 0.65
Cicero Ave. S Calumet-Sag Channel 2003 ¢f NA NA
43 Route 83 C Calumet-Sag Channel 2003 11% 0.83 0.52
Route 83 S Calumet-Sag Channel 2003 0° NA NA
12 Lake Cook Rd. C Buffalo Creek 2004 38° 1.78 0.95
Lake Cook Rd. S Buffalo Creek 2004 P® 1.54 0.51
i3 ELake Cook Rd. C Des Plaines River 2004 48 1.45 1.03
Lake Cook Rd. S Des Plaines River 2004 28" 0.99 0.58
17 Qakton St. C Des Plaines River 2004 70 I.11 0.75
Qakton St. S Des Plaines River 2004 38 1.72 (.88
77 Elmburst Rd. C Higgins Creek 2004 85 1.27 0.80°
Elmhurst Rd. S Higgins Creek 2004 88 0.98° 0.65°
19 Belmont Ave. C Des Plaines River 2004 73 0.69¢ 0.51¢
Belmont Ave. S Des Plaines River 2004 98 1.26 0.78*
20 Roosevelt Rd. C Des Plaines River 2004 96 1.48 0.88
Roosevelt Rd. S Des Plaines River 2004 64° 0.48° 0.37*
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TABLE 24 {Continued): TOXICITY DATA FOR SEDIMENT COLLECTED FROM THE CHICAGO AREA
WATERWAY SYSTEM BETWEEN 2002 AND 2004

{Chironumus tentans 10-Day Test Data)

Station Station Point' Waterway Year Survival  Dried Weight Ash-free
No. Name {Percent) (mg/org) Dried Weight
(mg/org)

79 Higgins Rd. C Salt Creek 2004 86 1.42 1.02
80  Arlington Hts. Rd. C Salt Creek 2004 86 1.10 (.75
Arlington Hts. Rd. S Salt Creek 2004 78 1.38 0.80
18 Devon Ave. C Salt Creek 2004 94 1.27 0.72
Devon Ave. S Salt Creek 2004 86 1.14° 0.72*

24 Wolf Rd. S Salt Creek 2004 90 1.73 1.26
109  Brookfield Ave. C Salt Creek 2004 95 0.97 0.66
Brookfield Ave. N Salt Creek 2004 83 (.82 0.53

22 Ogden Ave. C Des Plaines River 2004 40° 0.58 (.45
Qgden Ave. S Des Plaines River 2004 90 1.17 0.79

23 Wiilow Springs Rd. C Des Plaines River 2004 100 1.38 0.85
Willow Springs Rd. S Des Plaines River 2004 98 1.45 0.91

29  Stephen St. C Des Plaines River 2004 100 1.25 0.85
Stephen St. S Des Plaines River 2004 100 1.25 0.79°

110 Springinsguth Rd. C West Branch DuPage River 2004 34 1.12 0.79
Springinsguth Rd. S West Branch DuPage River 2004 44° 1.11 0.73

89  Walnut Lane C West Branch DuPage River 2004 60° 1.40 0.94
Walnut Lane S West Branch DuPage River 2004 60° 1.38 0.92

64  Lake St. C West Branch DuPage River 2004 78 1.60 0.88
Lake St. S West Branch DuPage River 2004 76 1.31 0.78

90  Route 19 S Poplar Creek 2004 47 1.1l 0.75

'C=Center, S=Side.
*Significantly different than the West Bearskin Lake control results.
PSignificantly different than the Negative Control-Sand control results.
“Significantly different than the West Bearskin Lake and Negative Control-Sand control results.
“Not statistically different due to high variability among replicates.
NA=Not applicable as all of the organisms died.



the control sediment indicate that sediments constitute an unsuitable habitat for optimal Chiro-
numus growth.

Chicago River System, Station 99 in the South Fork of the South Branch of the Chicago
River had percent survival rates that were significantly different than the control stations indicat-
ing that the sediment was unsuitable for Chironumus survival. Seven out of the nine stations
sampled showed either dried weight and or ash-free dried weight that were significantly different
than control stations indicating that these sediments are unsuitable for optimal Chironumus
growth.

Calumet River System. Ten out of the thirteen stations sampled had percent survival
rates that were significantly different than the controi stations indicating that the sediment was
unsuitable for Chironumus survival. Eight out of the thirteen stations sampled showed either
dried weight and or ash-free dried weight that were significantly different than control stations
indicating that these sediments are unsuitable for optimal Chironumus growth.

Des Plaines River System. Eight out of the eighteen stations sampled had percent sur-
vival rates that were significantly different than the control stations indicating that the sediment
was unsuitable for Chironumus survival. Five out of the eighteen stations sampled showed either
dried weight and or ash-free dried weight that were significantly different than control stations
indicating that these sediments are unsuitable for optimal Chironumus growth.
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SUMMARY AND CONCLUSIONS

Puring 2005, biological and habitat monitoring focused on the northern portion of the
Chicago River System, as well as the 15 annual Ambient Water Quality Monitoring (AWQM)
Program stations located throughout the Chicago, Calumet, and Des Plaines River Systems. Sedi-
ment chemistry and toxicity analyses were also performed on samples from the northern Chicago
River System. Chlorophyll samples were collected at each of the 59 AWQM stations monthly.

Chlorophyll

Chlorophyll a concentrations decreased directly downstream of water treatment plants
due to dilution of the waterway with effluent. In the Chicago River System, chlorophyll @ means
ranged from 2 pg/l. at Touhy and Foster Avenues on the North Shore Channel to 36 pg/L at
Albany Avenuc on the North Branch Chicago River. The maximum recorded chlorophyll a con-
centration in the Chicago River System during 2005 was also at Albany Avenue on the North
Branch Chicago River (157 pg/L).

Mean chlorophyll @ values in the Calumet River System ranged from 1 (Ewing Avenue,
Calumet River) to 58 pg/lL (Burnham Avenue, Grand Calumet River). The maximum concentra-
tion measured 207 pg/L at Burnham Avenue,

The range of mean chlorophyll @ concentrations in the Des Plaines River System was
2 (Wille Road, Higgins Creek) to 60 pg/L. (Springinsguth Road, West Branch DuPage River).
The maximum concentration measured in this system was 266 ng/L also at Springinsguth Road
in the West Branch DuPage River.

Habitat

During the biological collection events, stafT biologists assessed physical habitat at the
beginning and end of ecach sampling reach and completed a corresponding data sheet. Qualita-
tive Habitat Evaluation Index (QHIZI) scores were calculated using this information and assigned
to each waterway reach. The QHEI was developed for wadeable streams and may not be appro-
priate for deep-draft channels in the Chicago and Calumet River Systems. However, no alternate
physical habitat index is currently available for such waterways.

The habitat ratings assigned to stations assessed during 2005 ranged from very poor at
Grand Avenue in the North Branch Chicago River and Wille Road in Higgins Creek, 1o good at
Glenview Avenue in the North Branch Chicago River, Lake-Cook Road in the Skokie River, and
Material Service Road in the Des Plaines River. QHEI scores ranged from 25 to 62 throughout
all three river systems. Negative habitat features in this system included channelization, limited
flow, limited instream cover, and excess silt in sediments.

vill



Fish

A tlotal of 4,632 fish composed of 36 species were collected from Chicago arca water-
ways in 2005, including 14 game species. The most abundant fish species collected from the
shallow portion of the Chicago River System included carp and green sunfish, while carp and
gizzard shad were the most frequently collected species in the deep-draft portion.

Benthic Invertebrates

Benthic invertebrates were collected from side and center locations using two methods at
27 AWQM stations during 2005, Total species richness for ponar and Hester Dendy samplers
combined was [35 specics, while total Ephemeroptera, Plecoptera, and Trichoptera (EPT)
richness was 23 species (EPT taxa are considered relatively sensitive to pollution). Comprehen-
sive benthic invertebrate data have been posted on the District Website (www.mwrd.org) under
the “Biological Reports” heading. The report is entitled, “A Study of the Benthic Macroinverte-
brate Community in Selected Chicago Metropolitan Arca Waterways During 2005.”

Sediment Chemistry

During 2005, sediment samples were collected from the side and center of the waterway
at 15 stations. Sediment samples were analyzed for 8 general chemistry constituents, 11 trace
metals, and a total of 111 total organic priority pollutants. In addition, a contracted laboratory
performed acid volatile sulfide/simultancously extracted metals (AVS/SEM), total organic car-
bon (TOC), and particle size determinations.

Sediment Toxicily

Ten-day Chironomus tentans toxicity testing was performed using sediment from side
and center locations at 15 stations. Four out of the 30 samples elicited percent survival rates that
were significantly less than the control sites indicating that the sediment was unsuitable for Chi-
ronomus survival, Three additional sites sampted showed ash-free dried weight that was signifi-
cantly less than confrol sites, indicating that these sediments were unsuitable for optimal
Chironomus growth.



INTRODUCTION

The Metropolitan Water Reclamation District of Greater Chicago (District) began moni-
toring for the AWQM Program at 59 sampling stations on 21 waterways in 200, While water
samples were collected monthly at these stations to assess water quality, this report focuses on
the biological, habitat, and sediment quality during 2005, The biological monitoring portion of
the AWQM Program operates on a 4-year cycle, with a primary focus each year on a different
river system in the Chicago area. Fifteen of the 59 stations located across all of the waterways
are monitored annually, based on their proximity to District water reclamation plants (WRPs) or
municipal boundaries. During 2005, biological monitoring focused on the northern portion of the
Chicago River System,

Characterization of physical habitat, fish, and benthic invertebrate populations, along
with sediment toxicity and chemistry, are among the most crucial components for a comprehen-
sive evaluation of a waterway. Each parameter represents a piece of the overall picture that is
necessary to identify problem areas, make regulatory decistons, and determine plausible attain-
able uses for a waterway,

In addition to analyzing the AWQM Program data in order to assess and manage the im-
pact of the District’s WRPs, our data are often shared with other government agencies, non-
governmental organizations (NGOs), and academic institutions. For instance, the AWQM Pro-
gram data are shared with the Illinois Environmental Protection Agency (IEPA) to support their
efforts to make regulatory decisions, preparc the 305 (b} report in accordance with the Clean
Water Act, and perform Use Attainability Analyses (UAA).



DESCRIPTION OF THE STUDY AREA

Chicago, Calumet, and Des Plaines River Systems

The Chicago area waterways consist of man-made canals as well as natural streams
which have been altered to varying degrees. Some natural waterways have been deepened,
straightened, and/or widened to such an extent that reversion to their natural state would be im-
possible. The waterways serve the Chicago area by draining urban storm water runoff and
treated municipal wastewater effluent and allowing commercial navigation in the deep-draft por-
tions.

The primary man-made waterways are the North Shore Channel connecting Lake Michi-
gan at Wilmette to the North Branch Chicago River; the Chicago Sanitary and Ship Canal
(CSSC) extending from Damen Avenue to the Lockport Powerhouse; and the Calumet-Sag
Channel connecting the Little Calumet River with the CSSC. The primary natural waterways
include the wadeable branches of the Chicago River System flowing south from Lake County
into the deep-draft portion of the North Branch Chicago River, which joins the Chicago River
and South Branch Chicago River; the Des Plaines River System flowing south from Lake County
and joining with the discharge from the CSSC downstream of the Lockport Powerhouse; and the
Calumet River System which flows south and west into the Calumet-Sag Channel.

Sampling Stations

The sampling stations for the AWQM Program are located on natural and man-made wa-
terways throughout the District’s service area. A map of the Chicago area waterways including
the 59 sampling stations and the District’s WRPs is shown in Figure 1. Stations were primarily
selected such that there was at least one monitoring station on the lower end of an IEPA 303 {d)
impaired walerway segment. Secondary criteria for selecting sampling locations included: (1)
above and below major point sources ol pollution, (2) below Lake Michigan diversion points, (3)
above junction of two major waterways, (4) below county municipal boundaries, and (5) in areas
of environmental concern. Fifteen of the 59 stations were chosen for annual biological monitor-
ng.

In addition to the 15 annual stations, biological sampling was focused in the northern por-
tion of the Chicago River System during 2005, including the North Shore Channel, West Fork
North Branch Chicago River, Middle Fork North Branch Chicago River, Skokie River, and
North Branch Chicago River. Table 1 displays the 2005 field monitoring schedule for biological,
physical habitat, and sediment quality assessments.



FIGURE {: AMBIENT WATER QUALITY MONITORING PROGRAM
SAMPLE STATIONS

ek

ik TN
@EA\:.Q’}:- h e

o
A, BEEns
oy PN

AL HAROVER PARK
WRP,~

(0

LEGEND:
W Minor WRE lafiow
@  Major WRP hnfiow
——  Gensral Use Walers
Secondary Contact Walers

(21) MWRD Sampling Locations




TABLE 1: SCHEDULE OF AMBIENT WATER QUALITY PROGRAM STATIONS

SAMPLED DURING 2005

Station
No. Sampling Station Walerway Date Sampled
106 Dundee Road West Fork North Branch 6/23/05
103 Golf Road West Fork North Branch 6/28/05
3t Lake-Cook Road Middle Fork North Branch 6/21/05
32 Lake-Cook Road Skokice River 6/22/05
105 Frontage Road Skokie River 6/29/05
104 Glenview Road North Branch Chicago River 6/30/05
34 Dempster Street North Branch Chicago River 7/13/05
96 Albany Avenue* North Branch Chicago River 7/19/05
35 Central Street North Shore Channel 717103, 7/20/05
102 Oakton Street North Shore Channel 7/20/05
36 Touhy Avenue* North Shore Channel 7/21/05
101 Foster Avenue North Shore Channel 1427105, 9/8/05°
37 Wilson Avenue North Branch Chicago River 7/27/05, 9/7/05"
73 Diversey Parkway North Branch Chicago River 7/28/05, 9/6/05
46 Grand Avenue* North Branch Chicago River 7/18/05
75 Cicero Avenue* Chicago Sanitary & Ship Canal 8/22/05
41 Harlem Avenue* Chicago Sanitary & Ship Canal 8/26/05
92 Lockport* Chicago Sanitary & Ship Canal 9/15/05
55 130" Street™ Calumet River 9/28/05
76 Halsted Street* Little Calumet River 9/27/05
59 Cicero Avenue* Calumet-Sag Channel 8/29/05, 9/29/05*
64 Lake Street™® West Branch DulPage River 7/6/05
18 Devon Avenue* Salt Creck 7/15/05
78 Wille Road* Higgins Creek 7/14/05
13 Lake-Cook Road* Des Plaines River 6/20/05
22 Ogden Avenue* Des Plaines River 7126/05
91 Material Service Rd.*  Des Plaines River 8/18/05

*Annual sampling station.

“Electrofishing conducted on this later date due to equipment failure.

*Electrofishing and Habitat Assessment conducted on this later date due to equipment failure.



MATERIALS AND METHODS
Chlorophyll

Water samples for chlorophyll analysis are collected monthly at each AWQM station
along with the water samples for various chemical analyses.

Sample Collection. Surface water grab samples for chlorophyll analysis were collected
using a stainless steel bucket. The bucket was lowered into the waterway generally from the up-
stream side of the bridge at the most central location. The bucket was submerged, filled, and
then raised to the top of the bridge. An aliquot was poured into an amber, plastic one-liter sam-
ple bottle containing 1-mg magnesium carbonate as preservative, and a 1/2-inch airspace was left
at the top of the bottle. Samples were then placed in a cooler with ice and returned to the lab for
processing.

Laboratory Analysis. Filiration. Prior to fillering samples, water was mixed by rapidly
inverting sample bottles 25 times before the first pour. Samples were filtered through Whatman
type GI/F glass-fiber filters (0.7 micrometers) using Millipore filtration equipment and vacuum
pressure.  Water samples were filtered until the rate of flow decrcased, but before it became
clogged. Following filtration, sample filters were folded and wrapped with aluminum foil and
extracted the following day.

Extraction. Filters were placed in glass extraction tubes with 5 mL of 90 percent aqueous
acetone solution. Using a motorized tissue grinder set at 500 rpm and a pestle, the top layer of
the filter was separated. Samples were then transferred to centrifuge tubes and additional ace-
{one was added until the total volume equaled 10 mL. These tubes were inverted 5 times and
then placed at 4°C for approximately 24 hours to steep.

Spectrophotometric Analysis. After removing samples from refrigeration, they were cen-
trifuged for 20 minutes at 2,500 rpm. Three mL of the supernatant was transferred into a spec-
trophotometric cell and the absorbance read at 750, 664, 647, and 630 nm. To correct for the
degradation product, pheophyton, 0.1 mL of 1 percent hydrochloric acid was added and after one
minute, absorbance was read again at 750 and 665 nm. The spectrophotometer was programmed
to calculate corrected chlorophyll a, b, and ¢ values based on the volumes filtered and used to
extract samples.

Quality Control. A reagent blank of 90 percent acetone was placed in the spectropho-
tometer every tenth sample and read between -0.1 and 0.1 ug/L.. A method blank of distilled wa-
ter was prepared for cach group of samples and run through the entire laboratory procedure. One
duplicate sample was chosen randomly for each group of samples and would have to be within
20 relative percent difference of the original sample. Chlorophyll ¢ and b standards from spin-
ach were also analyzed every 20 samples and displayed at Jeast a 90 percent recovery.



Habitat

Data Collection. Physical habitat assessment data sheets (Figure 2) were completed by a
staff biologist in the field at each station. Assessments made in the field included weather condi-
tions, channel morphology, bank erosion, shore cover, aquatic vegetation, man-made structures,
floatable materials, riparian land-use, sediment composition, sediment color and odor, depth of
fines, and presence of oil in sediment. Channel width was determined using a Yardage Pro 800
rangefinder in the non-wadable waterways. A fiberglass telescoping leveling rod was used to
measure water depth and depth of fines (in sediment). The smallest extension of the round level-
ing rod (17 diameter) was pushed into the sediment with reasonable force as far as possible to
determine depth of fines in feet. A 6- X 6-inch petite Ponar grab sampler was used to collect
sediment lor analysis. Staff biologists estimated the percent composition of plant debris, clay,
inorganic silt, organic sludge, sand (0.06-2 mm diameter), gravel (<2-64 mm diameter), cobble
(>64-256 mm diameter), boulder (>256 mm diameter), or bedrock/concrete in the sediment.
Sediment color and odor were recorded, as well as the appearance of oil in the sample.

Assessment Locations. Physical habitat was evaluated at the beginning and end of the
fishing range in the center and on one side of the waterway at each station. The range was 40
meters for wadeable sites, 100 meters for sites in which the small boat electrofisher was em-
ployed, and 400 meters for deep-draft waterways.

Calculating Qualitative Habitat Evaluation Index. The QHEI was created by the Ohio
Environmental Protection Agency (OEPA) to determine the suitability of a stretch of waterway
to fish and macroinvertebrates based on physical habitat characteristics (Rankin, 1989). The in-
dex was developed to assess wadeable streams, not deep-draft channels such as those in the Chi-
cago area. However, no appropriate index was available for these waterways. Habitat scores
were calculated for each of the stations using the Ohio QHEI procedures. Sites were then classi-
fied as excellent, good, fair, poor, or very poor based on their ability to support aguatic life in
reference to habitat (Rankin, 2004). The classification ranges were as follows:

<=75 Excellent
60-74 Good
46-59 Fair
30-45 Poor

<30 Very Poor

Fish

Boatable Stream Sampling. Fish were collected at ecach sample station using a boat
mounted electrofisher. The electrofisher was powered by a direct current (dc) generator,

6



FIGURE 2: METROPOLITAN WATER RECLAMATION DISTRICT OF
GREATER CHICAGO PHYSICAL HABITAT ASSESSMENT

Date Time Station Number

Station Name Latitude

Waterbody Longitude

Assessment Observer (s}

Weather Conditions SUNNY cLouDY RAIN (circte ong)

Stream Order Assessment Location BEGINNING END ircte one)

Assessment Location Facing Upstream LEFT CENTER RIGHT (circle one)

Channel Habitat POOL RUN RIFFLE {circle one)

Water Depth (ft) Channel Width (ft)

Water Level LOW NORMAL HIGH FLOODED {circle onc)

Man-made Structures DAM RiIPRAP BRIDGE LEVEE [SLAND
CUTFALL SHEET PILING QOTHER - (circle ail applicabie)

Channelization YES NO {circle one) o

Bank Erosion NONE SLIGHT MODERATE SEVERE (circle one)

Floatable Materials YES NO  (circto one;

If YES, characterize

STREET LITTER

(circte all applicable)

SANITARY SEWAGE VEGETATIVE MATERIAL

Aguatic Vegetation

ROOTED EMERGENT
ATTACHED ALGAE

YES =1
If YES, is vegetation

ROOTED SUBMERGENT
FLOATING ALGAE

NO

{gircle one)

(circlo ail applicable)

ROOTED FLOATING
OTHER

TOPEenY Y

Instream Cover for Fish
AQUATIC VEGETATION
SUBMERGED TREE ROQTS
UNDER CUT BANK

{circle all applicabia)

BOULDERS BRUSH-DEBRIS JAMS
SUBMERGED TERRESTRIAL VEGETATION
ROCK LEDGE QTHER

LOGS

TSPUCTTYT

Canopy Cover OPEN

PARTLY SHADED SHADED

{circle ono)

Immediate Shore Cover

DENUDED %
GRASSES %
SHRUBS %
TREES %o
OTHER {Specify)

%

Riparian Land Use

GRASSLAND %

URBAN RESIDENTIAL %

URBAN COMMERCIAL/INDUSTRIAL Yo
WETLAND %
FOREST Yo
ROW CROPS %o
%

1

OTHER

{Specity)

{complete both sides of page)

Page 1
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FIGURE 2 (Continued): METROPOLITAN WATER RECLAMATION DISTRICT OF
GREATER CHICAGO PHYSICAL HABITAT ASSESSMENT

Station Number

Sediment Compostion Plant Debris %

Clay %

Inorganic Silt %

Organic Sludge %

Sand (0.06 mm to 2 mm diameter) %

Gravel (>2 mm to 64 mm diameter) %

Cobble (64 mm tc 256 mm diameter) %

Boulder (256 mm diameter) Yo

Bedrock or Concrete %
Sediment Color Sediment Odor
Oil in Sediment NONE LIGHT MODERATE HEAVY {circla one)
Embeddedness NONE NORMAL MODERATE EXTENSIVE {circie onc)
Sinuosity NONE LOW MODERATE HIGH (cicclo one)

Depth of Fines (In feet using 1 inch diameter probe)

Photo Numbers  Locking Upstream Looking Downstream

Site L.ocation/Map (Draw a map of the site and indicate the area assessed)

Additional Remarks

{Complete both sides of page) Page 2



Stunned fish were picked out of the water with long handled dip nets by either of two netters
who were positioned on the bow of the boal.

In most cases, the section of canal sampled extended for 400 meters. Whenever possi-
ble, both sides of this canal section were electrofished.

Wadeable Stream Sampling. Fish were collected at each sample station using a back-
pack electrofisher and a bag seine. Conductivity and temperature (°C) were recorded before
each sample collection. A DC backpack electrofisher was employed to electrify the water with
0.7 to 1.0 amps of current, stunning the fish. In most instances, two 40-meter long backpack
electrofisher collections were conducted at each station. A 40-meter reach of the creek was clec-
trified by moving upstream parallel to the bank. Additional personnel followed the electrofisher
collecting the stunned fish with dip nets. Following the first collection, a second 40-meter ¢lec-
trofishing survey was conducted on the opposite bank. If the creck was less than five meters
wide, electrofishing occurred only once along a 40-meter reach. The total electrofishing time
during each 40-meter collection was noted.

A 15-foot bag seine with 3/16-inch mesh was also used to collect fish. Staff pulled the
seine for 40 meters traveling upstream paralle] to the bank. In most instances, a separate 40-
meter seine collection occurred along each bank.

Fish Processing. In the field, most fish were identified to species, weighed to the nearest
gram or nearest 0.1 gram (depending on size), measured for standard and total length to the near-
est millimeter, and examined for the incidence of disease, parasites, or other anomalies. Follow-
ing processing, these fish were returned live to the river. Minnows and other small fish that were
difficult to identify were preserved in 10 percent (v/v) formalin and returned to the Jaboratory for
further analysis. These fish were processed in a similar manner to the field-measured fish, ex-
cept that they were weighed to the nearest 0.01 gram.

Index of Biotic Integrity. Biological integrity of aquatic ecosystems has been defined as
the ability to support and maintain a balanced, integrated, and adaptive community having a spe-
cies composition, diversity, and a functional organization comparable to that of a natural habitat
(Karr et al., 1986). Karr's 1986 Index of Biotic Integrity (1BI) was used to analyze [ish data
from 2005.

The limitations of using this tool, which was meant to apply to wadable streams, for some
of the man-made, channelized waterways in the Chicago areca should be recognized.

Karr’s IBI integrates information from 12 fish community metrics that fall into three ma-
jor categories: (1) species richness and composition, (2) trophic composition, and (3) fish abun-
dance and condition., Each metric is scored as a 1, 3, or 5 based on whether its evaluation
deviates strongly, deviates somewhat, or approximates expectations, respectively, as compared to
an undisturbed site located in a similar geographical region and on a stream of comparable size.
Individual metrics are added to calculate a total IBI score. A high IBI indicates high biological



integrity or health and low disturbance or lack of perturbations. A low IBI indicates low biologi-
cal integrity and high disturbance or degradation. Separate IBI metric scores were determined
based on the relative abundance of fish collected with each fishing gear. IBI categories of good
(IBI 41-60), fair (IBI 21-40} or poor (IBI <21), as derived by the IEPA (IEPA, 1996} were de-
termined and reported.

Benthic Invertebrates

Ponar Sediment Sampling. Triplicate sediment samples were collected with a petite
Ponar Grab (0.023 m?) from the center and one side of the deep-draft and wadeable waterway
stations. Grab samples were taken at locations upstream from any prior sampling disturbance,
such as Hester Dendy retrievals (see description in next section) to avoid collecting disturbed
sediment. An appropriate area for ponar sampling was chosen by a staff biologist to avoid any
obvious obstructions such as large rocks or plants. The sediment samples were sieved in the
field using a field sieving bucket with 250 micrometer {am) openings. The sieved material was
poured into one-gallon plastic containers, preserved to 10 percent formalin concentration, and

brought back to the laboratory for analysis, All samples were stored at 4°C until processed.

Artificial Substrate Sampling. Hester Dendy artificial substrate samplers were de-
ployed at each station between May and early June of 2005. Figure 3 shows a diagram of the
plate configuration that was assembled prior to deployment in the waterways. In all, 27, 3- X 3-
inch sampling plates were attached to 2, 18-pound river anchors, connected to an object on shore
(usually a tree) by a cable, and then placed on the bottom of the waterway in the center and on
one side. These substrates were left in the waterway between 7 and [4 weeks and then retrieved
concurrent to other biological sampling. Hester Dendy set-ups were located and the anchors
were lifted out of the waterway with a 250 micron mesh plankton net underneath to avoid organ-
ism loss. Then, plates were cul from the anchors and placed into a one-gallon bucket with a se-
cure leak-proof lid. Invertebrates from the plankton net reservoir were also rinsed into the
buckets, which were then filled with river water and brought to a 10 percent final concentration
of formalin.

Benthic Invertebrate Processing. In the laboratory, the ponar sediment samples were
gently washed and screened through a U.S. Standard number 60 mesh sieve (250 pm openings).
The formalin mixture in which the Hester Dendy plates were immersed was also sieved through
a number 60 mesh sieve, and then the sampling bucket was filled with tap water to cover the
plates. Each plate was removed from the sampler and gently brushed with a paintbrush on both
sides while running under a slow stream of water in order to rinse the attached invertebrates into
the sieve. Rinsings from both ponar and Hester Dendy sampling containers were thoroughly
sieved. The sieved malerial was examined in small batches under a compound microscope in a
100- X 50-mm glass crystallizing dish filled about 1 cm high. Laboratory technicians then
counted ofigochaete worms and removed all other invertebrates from the {iner residual material.
In situations where large numbers of any one taxon (usually worms) were encountered (>3000),
estimates of their abundance were made by using a sub-sampling device. Invertebrates other

10



FIGURE 3: CONFIGURATION OF HESTER DENDY LARVAL PLATE SAMPLER

2" PVC pipe

4" eyebolt

9-plate Hester-
Dendy sampler

Nyton cable tie

Wire rope clip

Mooring cable

to shore \
b A,

1/8” Mooring cable to
sampler in center of channel

el

18 pound anchor

11



than worms were sent to a consultant (EA Engineering) for identification to genus or species
when possible.

Sediment Chemistry

Sample Collection. Prior to sample collection the Ponar grab sampler and the metal and
plastic pans and scoops weie cleaned with hot water and lab detergent, rinsed with de-ionized
water and allowed 1o air dry. The ponar and metal pans and scoops were then rinsed with ace-
tone, allowed to air dry, and dried in an oven at 105°C for one hour. When dry and cool, each
set was placed in a plastic bag and scaled 1o prevent contamination until ready for use. Sediment
samples were collected from the center and side of the waterway using separate cleaned 6- X 6-
inch Ponar grab samplers. The sediment samples were either transferred into plastic or metal
pans and then put into the appropriate container using plastic or metal scoops. The constituents
analyzed in sediment, sample containers used, and preservation methods are summarized in
Table 2. Metal scoops and pans were used for samples collected in glass containers, whereas
plastic scoops and pans were used for sediment collected in plastic containers. After being filled,
sample containers were placed on ice until they could be refrigerated.

Sample Analyses. The sediment samples were analyzed for total solids (TS), total vola-
tile solids (TVS), ammonia nitrogen (NH3-N), nitrate plus nitrite nitrogen (NO2+NQO3), total
Kjeldaht nitrogen (TKN), total phosphorus (TP), total cyanide (TCN), phenols, total metals (in-
cluding arsenic, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, silver, and
zinc), and Organic Priority Pollutants (OPPs) (listed in Table 3) by the District’s Analytical
Laboratory Division (ALD). Sediment samples were sent on ice to a contractor laboratory for
acid volatile sulfide/simultaneously extractable metals (AVS/SEM), total organic carbon (TOC),
and particle size. In the laboratory, all constituents were analyzed using procedures established
by the USEPA or described in Standard Methods for the Examination of Water and Wastewater
(19™ edition, 1998).

Sediment Toxicity

Sediment samples were collected using a 6- X 6-inch Ponar grab sampler from the center
and side of the waterways, and scooped into 1-gallon plastic buckets (at least ¥2 full). Buckets
were kept on ice until they could be refrigerated. These samples were sent in coolers on ice to a
contractor for {en-day Chironomus fentans toxicity testing (USEPA, Test Method 100.2, 2000).
Tests were performed within 14 days of sediment collection.

12



TABLE 2: CONSTITUENTS ANALYZED, SAMPLE CONTAINERS, AND PRESERVA-
TION METHODS FOR SEDIMENT SAMPLES COLLECTED FOR THE AMBIENT WATER
QUALITY MONITORING PROGRAM

Units of Sample Con-

Constituents Measure' tainer Preservative
Total Solids percent Glass Cool, 4°C
Total Volatile Solids percent Glass Cool, 4°C
Un-ionized Ammonia mg/kg Glass Cool, 4°C
Nitrite plus Nitrate Nitrogen mg/kg Glass Cool, 4°C
Total Kjeldahl Nitrogen mg/kg Glass Cool, 4°C
Total Phosphorus mg/kg Glass Cool, 4°C
Phenols mg/kg Glass Cool, 4°C
Total Cyanide mg/kg Glass Cool, 4°C
Acid Volatile Sulfide umoles/g Plastic Cool, 4°C
Simultaneously Extracted Metal umoles/g Plastic Cool, 4°C
Total Organic Carbon mg/kg Glass Cool, 4°C
Particle Size percent Plastic Cool, 4°C
Toxicity (survival) percent Plastic Cool, 4°C
Toxicity (growth) mg/org? Plastic Cool, 4°C
Total Metals mg/kg Glass Cool, 4°C

(Arsenic, Cadmium, Chromium Copper,
Iron, Lead, Manganese, Mercury, Nickel,
Silver, and Zinc)
Organic Priority Pollutants nglkg Glass Cool, 4°C
(Volatile Organic Compounds, Polynu-
clear Aromatic Hydrocarbons, Polychlori-
nated Biphenyls, Pesticides)

T ; .
Expressed on a dry weight basis.
*Org = organism,.

13
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TABLE 3: LIST OF ORGANIC PRIORITY POLLUTANTS ANALYZED IN SEDIMENT SAMPLES COLLECTED
FOR THE AMBIENT WATER QUALITY MONITORING PROGRAM DURING 2005

Volatile Organic Acid Base/Neutral
Compeunds Extractables Extractables Pesticides and PCBs

Acrolein 2-Chlorophenol Acenaphthene Aldrin
Acrylonitrile 2,4-Dichlorophenot Acenaphthylene a-BHC-alpha
Benzene 2.4-Dimethylphenol Anthracene b-BHC-beta
Bromoform 4.6-Dinitro-o-cresol Benzidine BHC-gamma
Carbon tetrachioride 2.4-Dinitrophenol Benzo(a)anthracene BHC-delta
Chlorobenzene 2-Nitrophenol Benzo(a)pyrene Chlordane
Chlorodibromomethane 4-Nitrophenol 3.4-Benzofluoranthene 4.4-DDT
Chleroethane Parachlorometacresol Benzo{ghi)perylene 4,4-DDE
2-Chloroethylvinyl ether Pentachlorophenol Benzo(k)fluoranthene 4,4-DDD
Chloroform Phenol Bis(2-chloroethoxy)methane Dieldrin

Dichlorobromomethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
1,2-Bichloropropane
1,3-Dichloropropene
Ethyl benzene

Methyl bromide
Methyi chloride
Methyiene chloride

1,1,2,2-Tetrachloroethane

Tetrachloroethyiene
Toluene

2.4,6-Trichloropheno}

Bis(2-chioroethyljether
Bis(2-chloroisopropyl)ether
Bis(Z-ethylhexyi)phthalate
4-Bromophenyt phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1.4-Dichlorobenzene
3,3-Dichlorobenzidine

a-Endosulfan-alpha
b-Endosulfan-beta
Endosuifan suifate
Endrin

Endrin aldehyde
Heptachlor
Heptachlor epoxide
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
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TABLE 3 (Continued): LIST OF ORGANIC PRIORITY POLLUTANTS ANALYZED IN SEDIMENT SAMPLES COLLECTED

FOR THE AMBIENT WATER QUALITY MONITORING PROGRAM DURING 2005

Volatile Organic
Compounds

Acid
Extractables

Base/Neutral
Extractables

Pesticides and PCBs

1,2-trans-Dichloroethylene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Vinyl chloride
Trichlorofluoromethane

Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate

2. 4-Dinitrotoluene
2.6-Dinitrotoluene
Di-n-octyl phthalate
1,2-Diphenylhydrazine
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Naphthalene
Nitrobenzene
N-Nitrosodimethylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene

Pyrene
1,2,4-Trichiorobenzene

PCB-1016
Toxaphene




RESULTS AND DISCUSSION

Chlorophyll

As a photosynthetic component of all algae cells, the determination of chlorophyll a is an
accepted way of quantifying algal biomass in lakes and streams. Chlorophyll ¢ values are of in-
terest to regulatory agencies since it is also widely accepted that high algae concentrations may
indicate nutrient impairment. The IEPA is cooperating with other state and local agencies to de-
velop regional water quality criteria Tor nutrients and possibly chlorophyll. In light of this con-
sideration, the District began monitoring chlorophyll on a monthly basis in August 2001 as part
of the AWQM Program. Results from 2005 are shown in Table 4.

During 2005, the highest mean chlorophyll @ values in the Chicago area waterways were
at Burnham Avenue on the Grand Calumet River (58 ug/L), and Springinsguth Road on the West
Branch DuPage River (60 pg/l.). The fowest mean chlorophyll ¢ concentration throughout the
system was 1 pg/L at Ewing Avenue on the Calumet River.

Habitat

Habitat is one of the most crucial factors limiting aquatic life in urban environments.
Channelization, limited instream and canopy cover, siltation, erosion, and lack of adequate flood
plain area are some of the physical characteristics that challenge waterways in the Chicago area.
The QHEI was developed by OEPA as a method to quantify and assess wadeable aquatic habi-
tats for their ability to support aquatic life. Since this metric was designed to analyze wadeable
streams, the limitations to its application in man-made channel portions of the Chicago and
Calumet River Systems should be considered. Metrics include: substrate, instream cover, chan-
nel quality, riparian zone/erosion, pool and riffle quality, and stream gradient. Narrative desig-
nations were assigned 1o QHEI score ranges so that waterway reaches could be categorized as
excellent, good, fair, poor, or very poor based on the ability of the habitat to support aquatic life.
Table 5 displays the QHEI score and rating for each of the stations assessed in 2008,

In the northern Chicago River System, QHEI ratings ranged from very poor to good (25-
62). The limiting factors in this system were a lack of in-stream cover, silty substrates, and
channelization throughout reaches of the North Shore Channel and the deep-draft portion of the
North Branch Chicago River. The stations with the best habital scores were located at Lake-
Cook Road on the Skokie River and Glenview Road on the North Branch Chicago River. These
locations had more in-stream cover, less silt in the sediment, and better pool/run development
than the other stations in the northern Chicago River System. Located in downtown Chicago in
the channelized portion of the North Branch Chicago River, Grand Avenue received the lowest
QHEI rating (very poor). This site had poor riparian zone habitat, low to no in-stream cover, and
the sediment was embedded with oily silt.

Of the stations sampled annually, the lowest habitat rating was assigned o Wille Road on
Higgins Creek. Downstream of the John C. Kirie WRP, this section of the waterway is
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TABLE 4: RANGE AND MEAN CHLOROPHYLL a VALUES IN THE CHICAGO, CALUMET, AND DES PLAINES

RIVER SYSTEMS DURING 2005

Station Standard

No. Station Name Waterway N¥ Mean Minimum Maximum Deviation
ng/L ng/L pg/L ng/L
106  Dundee Road W Fork N Branch Chicago River’ 4 15 4 22 8
103 Golf Road W Fork N Branch Chicago River' 14 29 5 123 36
31  Lake-Cook Road M Fork N Branch Chicago River” 10 8 1 19 5
32  Lake-Cook Road Skokie River 11 12 2 55 17
105  Frontage Road Skokie River 12 15 | 34 11
104  Glenview Road North Branch Chicago River 12 10 ] 30 10
34 Dempster Street North Branch Chicago River i 24 3 96 27
96  Albany Avenue North Branch Chicago River 11 36 3 157 47
35  Central Street North Shore Channel 8 4 1 21 7
102 Oakton Street North Shore Channel 12 8 f 40 12
36 Touhy Avenue North Shore Channel 12 2 <l 16 2
101  Foster Avenue North Shore Channel 12 2 <1 16 3
37  Wilson Avenue North Branch Chicago River i2 3 1 6 [
73 Diversey Avenue North Branch Chicago River 12 3 1 6 1
46  Grand Avenue North Branch Chicagoe River 2 4 2 8 2
74 Lake Shore Drive Chicago River i0 3 <l 16 5
100 Wells Street Chicage River 12 3 1 11 3
39  Madisen Street South Branch Chicago River 12 4 | 11 3
108  Loomis Street South Branch Chicago River 10 5 1 13 4
99  Archer Avenue South Fork South Branch Chicago River 11 21 2 130 37
40  Damen Avenue Chicago Sanitary and Ship Canal 12 14 1 76 22
75 Cicero Avenue Chicago Sanitary and Ship Canal 12 6 2 21 5
4] Harlem Avenue Chicago Sanitary and Ship Canal 12 4 1 9 3
42 Route 83 Chicago Sanitary and Ship Canal 11 6 1 20 7
48  Stephen Street Chicago Sanitary and Ship Canal B 5 ! 18 5
92 Lockport Chicago Sanitary and Ship Canal 52 5 I 19 4



TABLE 4 (Continued): RANGE AND MEAN CHLOROPHYLL a VALUES IN THE CHICAGO, CALUMET, AND
DES PLAINES RIVER SYSTEMS DURING 2005

gl

Station Standard
No. Station Name Waterway N* Mean Minimum Maximum Deviation
ug/l re/L S48 kg/L

49  Ewing Avenue Calumet River 11 I <] 1 <1
55 130" Street Calumet River 1 3 1 6 2
50  Burnham Avenue Wolf Lake i2 7 3 18 4
86  Burnham Avenue Grand Calumet River 10 58 5 207 70
56  Indiana Avenue Little Calumet River 9 16 2 38 12
76 Halsted Street Little Calumet River 12 7 <1 i6 7
52 Wentworth Avenue Little Calumet River 9 6 2 13 4
54 Joe Orr Road Thorn Creek 8 12 2 59 19
97 170" Street Thormn Creek 11 8 3 18 5
57  Ashland Avenue Little Calumet River 11 9 4 20 6
58  Ashland Avenue Calumet-Sag Channel 12 10 | 29 10
59 Cicero Avenue Calumet-Sag Channel 12 8 1 19 6
43 Route 83 Calumet-Sag Channel 11 9 2 29 9
90  Route 19 Poplar Creek il I3 2 31 8

110 Springinsguth Road West Branch DuPage River il 60 4 266 91
8%  Walnut Lane West Branch DuPage River i2 9 I 31 10
64  Lake Street West Branch DuPage River 12 25 6 53 16
79  Higgins Road Salt Creek 9 31 17 44 9
80  Arlington Heights Road Salt Creek 12 12 2 34 10
18 Devon Avenue Salt Creek 12 15 4 36 10
24 Wolf Road Salt Creek 12 11 1 33 10

109  Brookfield Avenue Salt Creek 12 11 1 31 10
77  Elmhurst Road Higgins Creek 4 14 9 19 4
78  Wille Road Higgins Creek 12 2 <1 16 1
12 TLake-Cook Road Buffalo Creek 7 31 15 51 4



TABLE 4 (Continued): RANGE AND MEAN CHLOROPHYLL a VALUES IN THE CHICAGO, CALUMET, AND
DES PLAINES RIVER SYSTEMS DURING 2005

Station Standard
No. Station Name Waterway N* Mean Minimum Maximum Deviation
ng/L ng/L ng/L gL
13 Lake-Cook Road Des Plaines River 12 28 3 92 28
17 QOakton Street Des Plaines River 12 34 i 150 54
19 Belmont Avenue Des Plaines River 12 23 1 108 33
20 Roosevelt Road Des Plaines River i2 23 2 99 36
22 Ogden Avenue Des Plaines River 12 19 2 69 22
23 Willow Springs Road Des Plaines River i2 29 4 176 49
29  Stephen Street Des Plaines River i2 49 4 225 64
o1 Material Services Road Des Plaines River 12 35 6 164 43

6l

*N = Number of Observations.
‘West Fork North Branch Chicago River.
*Middle Fork North Branch Chicago River.
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TABLE 5: QUALITATIVE HABITAT EVALUATION INDEX SCORES IN THE CHICAGO,

CALUMET, AND DES PLAINES RIVER SYSTEMS MEASURED DURING 2005

Station QHEL! Habitat
No. Station Name Waterway Score Rating
106 Dundee Road West Fork North Branch 46 Fair
103 Golf Road West Fork North Branch 51 Fair

31 Lake-Cook Road Middle Fork North Branch 32 Poor
32 Lake-Cook Road Skokie River 62 Good
105 Frontage Road Skokie River 36 Poor
104 Glenview Road North Branch Chicago River 62 Good
34 Dempster Street North Branch Chicago River 47 Fair
96 Albany Avenue*® North Branch Chicago River 33 Poor
35 Central Street North Shore Channel 39 Poor
102 Oakton Street North Shore Channel 39 Poor
36 Touhy Avenue* North Shore Channel 44 Poor
101 FFoster Avenue North Shore Channel 46 Fair
37 Wilson Avenue North Branch Chicago River 42 Poor
73 Diversey Parkway North Branch Chicago River 30 Poor
46 Grand Avenue™ North Branch Chicago River 25 Very Poor
75 Cicero Avenue® Chicago Sanitary & Ship Canal 32 Poor
41 Harlem Avenue* Chicago Sanitary & Ship Canal 35 Poor
92 Lockport™® Chicago Sanitary & Ship Canal 40 Poor
55 130" Street* Calumet River 51 Fair

76 Halsted Street* Little Calumet River 55 Fair

59 Cicero Avenue™ Calumet-Sag Channel 37 Poor
64 Lake Street™ West Branch DuPage River 49 Fair

18 Devon Avenue* Salt Creek 55 Fair

78 Wille Road* Higgins Creek 27 Very Poor
13 Lake-Cook Road* Des Plaines River 49 Fair
22 Ogden Avenue* Des Plaines River 53 Fair

o1 Material Service Rd.*  Des Plaines River 64 Good

"OHEI=Qualitative Habitat Evaluation Index.
*Annual sampling station.



essentially a concrete conveyance for treated effluent. The annual station with the most favor-
able habitat according to the QHEI rating was Material Services Road on the Des Plaines River.
The river is wide along this reach and it had development of riffle, run, and pool habitats. Em-
beddedness was low and there was ample in-stream cover.

Fish

Table 6 lists the common and scientific names of the fish species collected from the Chi-
cago, Calumet, and Des Plaines River Systems during 2005. The number of individuals, total
species, and game specics collected, as well as catch weight from each station, can be referenced
in Table 7. The most abundant fish species collected from the shallow portion of the Chicago
River System included carp and green sunfish, while carp and gizzard shad were the most fre-
quently collected species in the deep-draft portion. During 2005, 4,632 fish comprised of 36 to-
lal species, 14 game species, and 3 hybrids were collected from AWQM stations. Table 8 shows
the IBI scores calculated for each station and collection method. All of the stations rated “fair”
according to the IBI except for 130" Street on the Calumet River which would be considered
“good.” Comprehensive fish data for each sampling station is available on the District Website
at www.mwrd.org under the Biological Data heading.

Benthic Invertebrates

Table 9 contains a list of benthic invertebrate taxa collected by each of the two sampling
methods. Taxa that are underlined in the table are considered highly tolerant based on literature
sources examined by EA Engincering, Science, and Technology, the District’s consultant for
benthic invertebrate identification. A report entitled, “A Study of the Benthic Macroinvertebrate
Community in Selected Chicago Metropolitan Area Waterways During 2005 has been posted
on the District Website at www.mwrd.org under the Biological Reports heading. Total species
richness for ponar and Hester Dendy samplers combined was 135 species, while total Ephemer-
oplera, Plecoptera, and Tricoptera (EPT) richness was 23 species. These indices are both slightly
higher than the 2001 collection at the same stations, which yielded 100 total species, 20 of which
were EPT,

North Branch Chicage River System., In 2005, biological sampling focused on the
North Branch Chicago River System, so benthic invertebrate samples were collected at 15 sta-
tions therein. Tolerant invertebrate taxa dominated Hester Dendy and ponar samples throughout
this system. Total and EPT taxa richness varied considerably within each waterway. Highest
tolal taxa richness occurred in the Hester Dendy sample from Dempster Street in the North
Branch Chicago River (37 taxa), while the lowest (4) was found at Grand Avenue in the deep-
draft portion of the same waterway. The Hester Dendy sample from Albany Avenue on the
North Branch Chicago River contained the highest EPT taxa richness with 5 taxa, while several
samples throughout the watershed contained no EPT taxa. Head capsule deformities in Chi-
ronomidae specimens occurred at a higher rate than in other Chicago area river systems during
2005, and were found in a majority of the samples. This does not necessarily indicate a more
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TABLE 6;: COMMON AND SCIENTIFIC NAMES OF FISHES COLLECTED IN THE CHI-

CAGO, CALUMET, AND DES PLAINES RIVER SYSTEMS DURING 2005

Common Name

Scientific Name

HERRING FAMILY
Skipjack herring
Gizzard shad

MINNOW FAMILY
Gold{ish

Central mudminnow
Common carp

Carp x Goldfish Hybsid
Spotfin shiner
Golden shiner
Emerald shiner
Bigmouth shiner
Spottail shiner

Sand shiner
Bluntnose minnow
Fathead minnow
Creek chub

SUCKER FAMILY
White sucker
Black buffalo

CATTISH FAMILY
Black bullhead*
Yellow bullhead®
Brown bullhead*
Channel catfish*

KILLIFISH FAMILY
Blackstripe topminnow

LIVEBEARER FAMILY
Western mosquitofish

TEMPERATE BASS FAMILY
White perch*
Yellow bass™

CLUPEIDAE
Alosa chrysochloris
Dorosoma cepedianum

CYPRINIDAE

Carassius auratus

Umbra limi

Cyprinus carpio
Cyprinus carpio x Carrassius auratus
Cyprinella spiloptera
Notemigonus crysoleucas
Notropis atherinoides
Notropis dorsalis
Notropis hudsonius
Notropis stramineus
Pimephales notatus
Pimephales promelas
Semotilus atromaculatus

CATOSTOMIDAE
Catostomus commersonii
letiobus niger

ICTALURIDAE
Ameiurus melas
Ameiurus natalis
Ameiturus nebulosus
letalurus punctatus

FUNDULIDAE
Fundulus notatus

POECILIIDARE
Gambusia affinis

MORONIDAE
Morone americana
Morone mississippiensis
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TABLE 6 (Continued): COMMON AND SCIENTIFIC NAMES OF FISHES COLLECTED
IN THE CHICAGO, CALUMET, AND DES PLAINES RIVER SYSTEMS DURING 2005

Common Name

Scientiftc Name

GOBY FAMILY
Round goby

SUNFISH FAMILY

Rock bass*

Green sunfish*

Pumpkinseced*

Orangespotted sunfish*
Bluegill*

Green sunfish x Bluegill Hybrid
Pumpkinseed x Bluegill Hybrid
Smallmouth bass*

Largemouth bass*

Black crappie*®

PERCH FAMILY
Johnny darter
Blackside darter

DRUM FAMILY
Freshwater drum

GOBIIDAE
Neogobius melanostomus

CENTRARCHIDAE
Ambloplites rupestris
Lepomis cyanellus

Lepomis gibbosus

Lepomis humilis

Lepomis macrochirus

L. cyanellus x L. macrochirus
L. gibbosus x L. macrochirus
Micropterus dolomieu
Micropterus salmoides
Pomoxis nigromaculatus

PERCIDAE
Etheostoma nigrum
Percina maculata

SCIAENIDAE
Aplodinotus grunniens

*(Game [ish species.

23



vT

TABLE 7. NUMBER, WEIGHT, AND NUMBER OF SPECIES FOR FISH COLLECTED IN THE CHICAGO, CALUMET, AND
DES PLAINES RIVER SYSTEMS DURING 2005

Number Number of Most
Station Location Waterway Sampie of Weight Species Abundant
No. Gear Fish grams) Total Game Species
106 Dundee Road W Fork N Branch Chicago River' BP/Seine 5 14 3 t Carp
103 Golf Road W Fork N Branch Chicago River' BP/Seine 6 I18 4 3 Green sunfish
31  Lake-Coock Road M Fork N Branch Chicago River® BP 14 260 4 2 Green sunfish
32  Lake-Cook Road Skokie River BP/Seine 34 5,621 4 2 Bluegill, Green sunfish
105 Frontage Road Skokie River BP/Seine 39 722 3 2 Green sunfish
104 Glenview Road North Branch Chicago River BP 10 657 3 2 Green sunfish
34 Dempster Street North Branch Chicago River BP/Seine 13 399 5 2 Carp
96  Albany Avenue* North Branch Chicago River BP 6 17 3 1 Carp
35  Central Street North Shore Channel Large EF Boat 139 159,512 10 5 Carp
102 Oakion Street North Shore Channel Large EF Boat 151 21,056 17 9 Golden shiner
36 Touhy Avenue* North Shore Channel Large EF Boat 276 102,744 9 4 Gizzard shad
[01  Foster Avenue North Shore Channel Large EF Boat 273 48,926 16 7 Gizzard shad
37  Wiison Avenue North Branch Chicago River Large EF Boat 122 169,620 11 5 Carp
73 Diversey Parkway North Branch Chicago River Large EF Boat 164 70,776 12 6 Golden shiner
46 Grand Avenue* North Branch Chicago River Large EF Boat 77 14,020 5 3 Gizzard shad
75  Cicero Avenue* Chicago Sanitary & Ship Canal Large EF Boat 184 59,470 7 3 Gizzard shad
41  Harlem Avenue* Chicago Sanitary & Ship Canal Large EF Boat 758 56,426 13 4 Gizzard shad
92 Lockport* Chicago Sanitary & Ship Canal Large EF Boat 179 20,337 9 3 Gizzard shad
55 130" Street* Calumet River Large EF Boat 380 102,346 16 7 Largemouth bass
76 Halsted Street* Little Calumet River Large EF Boat 913 125,321 18 9 Gizzard shad
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TABLE 7 (Continued): NUMBER, WEIGHT, AND NUMBER OF SPECIES FOR FISH COLLECTED IN THE CHICAGO,
CALUMET, AND DES PLAINES RIVER SYSTEMS DURING 2005

Number Number of Most
Station Location Waterway Sample of Weight Species Abundant
No. Gear Fish (grams) Total Game Species
59  Cicero Avenue* Calumet-Sag Channel Large EF Boat 453 85,424 10 5 Emerald shiner
64 Lake Street* West Branch DuPage River BP/Seine 64 1,633 7 3 Green sunfish
18 Devon Avenue* Salt Creek BP/Seine 49 2,985 8 4 Green sunfish
78  Wille Road* Higgins Creek BP 30 214 6 ! White sucker
i3 Lake-Cook Road* Des Plaines River BP/Seine 125 2,284 10 5 Green sunfish
22 Qgden Avenue* Des Plaines River BP 39 1,522 10 3 White sucker
91 Material Service Road* Des Plaines River BP/Seine 129 454 12 3 Bluntnose minnow
TOTAL 4,632 1,093 kg. 36 14

"West Fork North Branch Chicago River.
*Middle Fork North Branch Chicago River.
*Annual sampling station.
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TABLE 8: INDEX OF BIOTIC INTEGRITY SCORE AND CATEGORY BY STATION DURING 2005

Station 1By IBI*
No. Location Waterway Sample Gear Score Category
106 Dundee Road West Fork North Branch Chicago River BP 26 Fair
106 Dundee Road ‘West Fork North Branch Chicago River Seine 24 Fair
103 Golf Road West Fork North Branch Chicago River Bp 28 Fair
103 Golf Road West Fork North Branch Chicago River Seine 28 Fair

31 Lake-Cook Road Middle Fork North Branch Chicago River BP 22 Fair
31 Lake-Cook Road Middle Fork North Branch Chicago River Seine ND ND
32 Lake-Cook Road Skokie River BP 26 Fair
32 Lake-Cook Road Skokie River Seine 30 Fair
105 Frontage Road Skokie River BP 22 Fair
105 Frontage Road Skokie River Seine ND ND
104 Glenview Road North Branch Chicago River BP 22 Fair
104 Glenview Road North Branch Chicago River Seine ND ND
34 Dempster Street North Branch Chicago River BP 24 Fair
34 Dempster Street North Branch Chicagoe River Seine 24 Fair
96 Albany Avenue North Branch Chicago River BP 22 Fair
96 Albany Avenue North Branch Chicago River Seine ND ND
35 Central Street North Shore Channel Large EF Boat 28 Fair
102 Qakton Street North Shore Channel Large EF Boat 36 Fair
36 Touhy Avenue Neorth Shore Channel Large EF Boat 32 Fair
101 Foster Avenue North Shore Channel Large EF Boat 32 Fair
37 Wilson Avenue North Branch Chicago River Large EF Boat 30 Fair
73 Diversey Parkway North Branch Chicago River Large EF Boat 30 Fair
46 Grand Avenue North Branch Chicago River Large EF Boat 28 Fair
75 Cicero Avenue Chicago Sanitary and Ship Canal Large EF Boat 28 Fair
4] Harlem Avenue Chicago Sanitary and Ship Canal Large EF Boat 30 Fair
92 Lockport Chicago Sanitary and Ship Canal Large EF Boat 30 Fair
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TABLE 8 (Continued): INDEX OF BIOTIC INTEGRITY SCORE AND CATEGORY BY STATION DURING 2005

Station iBI* IBI*
No. Location Waterway Sample Gear Score Category
55 130° Street Calumet River Large EF Boat 42 Good
76 Halsted Street Little Calumet River Large EF Boat 36 Fair
59 Cicero Avenue Calumet-Sag Channel Large EF Boat 36 Fair
13 Lake-Cook Road Des Plaines River BP 28 Fair
13 Lake-Cook Road Des Plaines River Seine 34 Fair
78 Wiile Road Higgins Creek BP 28 Fair
78 Wille Road Higeins Creek Seine ND ND
18 Devon Avenue Salt Creek BP 24 Fair
18 Devon Avenue Salt Creek Seine 34 Fair
22 Ogden Avenue Des Plaines River BP 26 Fair
22 Ogden Avenue Des Plaines River Seine ND ND
91 Material Services Road Des Plaines River BP 28 Fair
91 Material Services Road Des Plaines River Seine 26 Fair
64 Lake Street West Branch DuPage River BP 28 Fair
64 Lake Street West Branch DuPage River Seine 32 Fair

*IBI = Index of Biotic Integrity.

ND = No fish were caught in the seine or conditions were unfavorable for seining.



TABLE 9: BENTHIC INVERTEBRATE TAXA COLLECTED BY PONAR AND HESTER
DENDY SAMPLERS DURING 2005

Hester Petite
Taxa Dendy Ponar
PORIFERA (Sponges) X
COELENTERATA (Hydroids}
Hyvdra X X
PLATYHELMINTHES (Flat worms)
Turbellaria X X
ENTOPROCTA (Moss Animalcules)
Urnatella gracilis X X
ECTOPROCTA (Bryozoans)
Plumatella X X
ANNELLIDA
Qligochaeta (Aguatic W X X
Hirudinea (Leeches)
Glossiphoniidae'
Desserobdella phalerg X
Helobdella' X!
Helobdella stagnalis X X
Helobdelly triserialis X X
Placobdella montifera X
Erpobdella punctata punctata X X
Mooreobdella microstoma X X
CRUSTACEA
Isopoda (Sow Bugs)
Caecidotea X X
Amphipoda (Side Swimmers)
Crangonyx X
Gammarus' X X
Hyalella azteca X X
Decapoda (Crayfish)
Orconectes’ X X
Procambarus acutus X
ARACHNOIDEA
Hydracarina (Water Mites) X X
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TABLE 9 (Continued): BENTHIC INVERTEBRATE TAXA COLLECTED BY PONAR AND
HESTER DENDY SAMPLERS DURING 2005

Hester Petite
Taxa Dendy Ponar

INSECTA

>
bt

Collembola (Springtails)
Ephemeroptera (Mayflies)
Isonyehia
Baetiys intercalaris
Centroptilum
Heptagenia
Maccaffertium integrum
Maccaffertium terminatum
Stenacron
Stenonema femoratum
Caenis

Pl e X

Tricorythodes

>
P e

Anthopotamus myops grp.
Odonata (Damselflies and Dragonflies)
fé’,)/goptcal"al X!
Coenagrionidae] X'
Argia X
Enallagma X X
Hemiptera (True Bugs)
Rheumatobates
Corixidae
Neuroptera (Spongiltlaflies)
Sisyridae
Trichoptera (Caddisflies)
Cyrnellus fraternus
Ceratopsyche morosa

<o

"

Cheumatopsyche
Hydropsyche
Hydropsyche betteni
Hydropsyche bidens
Hydropsyche orris
Hydropsyche simulans

PR T S e
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TABLE 9 (Continued): BENTHIC INVERTEBRATE TAXA COLLECTED BY PONAR AND
HESTER DENDY SAMPLERS DURING 2005

Hester Petite
Taxa Dendy Ponar

INSECTA

Trichoptera (Caddis/lies) (Continued)
Hydroptila X X
Oxyethira X
Ceraclea maculata X
Ocecetis X X

Lepidoptera (Aquatic Moths}
Noctuidae X
Petrophila X

Coleoptera (Beetles)
Dubiraphia
Macronychus glabratus

e S

Stenelmis
Berosus X
Enochrus X
Diptera (True Flies)

Chaoborus X
Ceratopogonidae X X
Hemerodromia X

Muscidae X
Psychoda X

Simulivum X
Chironomidae (I\/lidges)l

Alotanypus X

Tanypus
Psectrotanypus
Coelotanypus
Ablabesmyia
Ablabesmyia annulata

pagiit
XKoo

Ablabesmyia janta

MR R

Ablabesmyia mallochi

b alliad

Labrundinia neopilosella
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TABLE 9 (Continued): BENTHIC INVERTEBRATE TAXA COLLECTED BY PONAR AND
HESTER DENDY SAMPLERS DURING 2005

Hester Petite
Taxa Dendy Ponar

INSECTA
Diptera {True Flies) (Continued)
Larsia

B

Pentaneura X
Chironomidae {(Mid ges)i

Thienemannimyia grp. X
Corynoneura X

Cricotopus

Cricotopus DICInCius. 21,

>

Cricotopus sylyvestris o,

Cricotopus trifascia grp.

>k
Pl e S

o3

.o
Nanocladius

Nanocladius crassicornus/rectinervis
Nanocladius distincius

Nanocladius spiniplenus
Parakiefferiella
Psectrocladius

e e
>

Rheocricotopus robacki
Thienemanniella similis
Thienemanniella xena
Chironomus
Cladopelma

Cryptochironomits

Cryptotendipes

b S I R
LK R X X XK

%

Dicrolemiipesl
Dicrotendipes fumidus
Dicrotendipes modestus
Dicrotendipes neomodestis

bR IS

Dicrotendipes simpsoni

Endochironomus nigricans
Glyptotendipes

b= i I e

¢
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TABLE 9 (Continued): BENTHIC INVERTEBRATE TAXA COLLECTED BY PONAR AND
HESTER DENDY SAMPLERS DURING 2005

Hester Petite
Taxa Dendy Ponar

INSECTA
Diptera (True Flies) (Continued)
Harnischia
Microtendipes

PagiP e
>

Parachironomus

, , . i
Chironomidae (Midges)
Paralauterborniella nigrohalteralis
Paratendipes

>

Phaenopsectra
Phaenopsectra obediens grp.

o o XX

Phaenopsectra punctipes
Polypedilum fallax grp.

Polypedilum flavum
Polypedilum halterale grp.
Polypedilum illinoense

Polypedilum scalaenum grp.
Pseudochironomus

P i e e e

Stenochironomus

P i I

Stictochironomus
Xenochironomus xenolabis
Cladotanytarsus mancus grp.
Cladotanytarsus vanderwulpi grp.

Peod XK

Paratanytarsus
Rheotanytarsus

>

Tanytarsus
Tanytarsus glabrescens grp.

Rl e S e

b

Tanytarsus guerlus grp.
GASTROPODA (Snails)
Ferrissia

Bithynia teniaculaia
Amnicola
Gyraulus

b A
e
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TABLE 9 (Continued): BENTHIC INVERTEBRATE TAXA COLLECTED BY PONAR AND
HESTER DENDY SAMPLERS DURING 2005

Hester Petite
Taxa Dendy Ponar
GASTROPODA (Snails) (Continued)
Helisoma X X
Menetus dilatatus X X
Pleurocera X X
PELECYPODA (Mussels and Clams)1
Corbicula fluminea X X
Dreissena polymorpha X X
Musculium' X X
Pisidium’ X X
.S'phaerimn' X X
TOTAL SPECIES RICHNESS BY SAMPLE TYPE 118 94
EPT? SPECIES RICHNESS BY SAMPLE TYPE 20 10
TOTAL SPECIES RICHNESS FOR 2005 135
EPT? SPECIES RICHNESS FOR 2005 23

Underlined taxa are considered highly tolerant.
"Not counted as a discreet taxon.
Ephemeroptera, Plecoptera, and Tricoptera are considered relatively sensitive taxa.
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stressed benthic community than other watersheds. Sediments in other watersheds may be more
toxic to these organisms, so that overall survival is lower, resulting in overall lower incidence of
head capsule deformities. The greatest proportion of head capsule deformities in Chironomus
were found in the West Fork North Branch Chicago River Hester Dendy and ponar samples (30
and 14 percent, respectively), Skokie River Hester Dendy samples (9-22 percent), and the North
Branch Chicago River ponar samples (7-19 percent).

South Branch Chicago River System. During 2005, benthic samples were collected
from three stations in the CSSC. Total taxa richness ranged from 11 at Cicero and Harlem Ave-
nues to 29 at Lockport, in the Hester Dendy samples. EPT taxa richness for these samples, on
the other hand, ranged from 1 at both Cicero and Harlem Avenues to 3 at Lockport. Total taxa
richness from ponar samples was lower (3-5 taxa), and no EPT taxa were collected in these sam-
ples. Head capsule deformities were found in 2 Hester Dendy samples, and only constituted [
and 5 percent of examined Chironomidae.

Calumet River System. Benthic samples were collected from single stations in the
Calumet River, Little Calumet River, and Calumet-Sag Channel during 2005. The Littde Calumet
River station’s Hester Dendy sample exhibited the highest total and EPT taxa richness (30 and 2
taxa, respectively), while the Calumet-Sag Channel ponar sample had the lowest total taxa rich-
ness (5) and no EPT taxa. In the Calumet River, zebra mussels represented 93 percent of the to-
tal density in the Hester Dendy sample. Oligochaeta and other tolerant taxa dominated all of the
samples from the Calumet River System. Head capsule deformities were absent, except in the
Calumet River, where they were rare.

Des Plaines River System. Benthic invertebrate samples were collected from eight
AWQM stations in the Des Plaines River System during 2005. There was substantial spatial
variability throughout the waltershed, as well as within individual waterways. The highest total
and EPT taxa richness in the Des Plaines River System occurred at the furthest upstream station
in the Des Plaines River. In the Hester Dendy and ponar samples {rom this station, there was a
combined taxa richness of 79, and an EPT taxa richness of 17. Both of these richness metrics
decreased in the downstream direction. The incidence of chironomid deformities was low among
stations in this system,

Sediment Chemistry

Sediment quality can considerably impact overlying water quality, benthic community
structure, food chain dynamics, and other clements of freshwater ecosystems. Since sediment
acts as a reservoir for persisient or bioaccumulative contaminants, sediment data reflects a long-
term record of quality. 1t should be noted that grab sample sediment data can be difficult to in-
terpret, as samples may reflect a “hot spot,” or an area with an unusually high concentration of a
specific pollutant. This can be caused by an accidental release or spill of a contaminant that
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sinks down through the water column and resides in the sediment. Similarly, sediment chemistry
can vary widely between side and center samples from the same station.

General Chemistry. The concentrations of the eight general chemistry constituents
measured in sediment from the side and center at cach of the 15 sample stations are presented in
Table 10. Sediment samples {rom the side and center of Diversey Parkway exhibited elevated
concenfrations of phenols (0.700 and 0.448 mg/kg, respectively). The sediment taken from the
side channel at Diversey Parkway and Grand Avenue also contained a very high concentration of
total cyanide, which was more than ten times the concentration of cyanide present at other sedi-
ment sampling stations (9.665 and 9.294 mg/kg, respectively).

Trace Metals. The |1 measured trace metal concentrations for these same siations are
presented in Table 11.

Acid Volatile Sulfide, Simultanecously Extracted Metals, Total Organic Carbon, and
Particle Size. Table 12 presents the AVS, SEM, TOC, and particle size data for these 15 sam-
pled sites. The ratio of SEM to AVS can affect the bioavailability of divalent metals, for which
sulfide ions have a high affinity. For instance, if AVS is greater than SEM concentration, it is
less likely that metals are available for biological uptake, thus rendering them less toxic to organ-
isms. As a measure of oxidizable organic material, the TOC concentration in sediment affects
nonionic organic chemical, as well as metal bioavailability. Particle size is a useful analysis
since it influences chemical reactions that take place in the sediment and the type of invertebrate
taxa able Lo colonize the substrate (USEPA, 2001).

Organic Priority Pollutants. There were 111 total organic priority pollutants analyzed
for each sample collected (listed in Table 3). Tables 13-17 present the concentrations of 24 OPPs
that were detected in sediment samples during 2005. The most elevated concentrations of OPPs
in the wadeable portion of the northern Chicago River System were found at Lake-Cook Road on
the Middle Fork North Branch Chicago River, in which 16 OPPs were detected. In the decp
draft, sediment from the center of the North Branch Chicage River at Diversey Parkway had ex-
tremely high values of OPPs compared to other sampling stations. Sediment from the side at Di-
versey Parkway, the center and side sediment from Grand Avenue on the North Branch Chicago
River, and the center of the North Shore Channel at Touhy Avenue also had relatively high OPP
concentrations.

Sediment Texicity

The toxicity data resulting from the Chironomus tentans 10-day toxicity tests for each
sediment sample collected are presented in Table 18. Sites with a significant difference i Chi-
roromus survival compared o the contro] sediment indicate that the sediment constitutes an un-
suitabte habitat for Chironomus survival. Sites with a significant difference in Chironomus dried
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TABLE 10: CHEMICAL CHARACTERISTICS OF SEDIMENT COLLECTED DURING 2005

Station. Location Waterway Segment Constituents {Expressed on a dry weight basis)

No. TS TVS NH;-N NO+NO; TKN TP  Phenols TCN
(%) (%) (mghkg) (mgkg) (mgkg) (mgkg) (mgkg) (mgke)

9¢

106  Dundee Road W Fork N Branch Chicago River' Side 59.9 5 37 7.64 1,100 769 0.037 0017
106 Dundee Road W Fork N Branch Chicago River' Center 64.9 3 19 3.58 393 384 0.039  0.028
103 Goif Road W Fork N Branch Chicago River' Side 56.9 4 20 5.48 632 395 0.058  0.040
103 Golf Road W Fork N Branch Chicago River’ Center 343 25 20 7.93 1.192 554 0.128  0.079
31 Lake-Cook Road M Fork N Branch Chicago River® Side 46.8 9 51 7.33 2,558 64% 0.126  0.3853
31  Lake-Cook Road M Fork N Branch Chicago River” Center 56.4 4 30 7.14 949 407 0.066 0.044
32 Lake-Cook Road  Skokie River Side 512 6 59 7.70 1,360 396 0.051  0.105
32  Lake-Cook Road  Skokie River Center 62.3 2 15 4.80 329 140 0.067  0.01¢
105 Frontage Road Skokie River Side 54.0 6 43 5.99 910 916 0.035 0061
{05  Frontage Road Skokie River Center 55.7 6 18 4.53 951 1.798 0.061  0.083
104  Glenview Road North Branch Chicago River Side 61.8 4 25 6.55 669 451 0.015  0.006
104  Glenview Road North Branch Chicago River Center 80.9 2 5 3.15 300 344 0.045 0015
34 Dempster Street North Branch Chicago River Side 50.2 4 35 6.36 1,881 942 0.114  0.126
34 Dempster Street North Branch Chicago River Center 153 20 43 20.39 6,373 1,404 0.150 0.183
96  Albany Avenue’  North Branch Chicago River Side 63.3 5 14 4.10 847 148 0.035 0.014
35  Central Street North Shore Channel Side 38.7 7 21 4.44 2,044 425 ¢.147  0.145
35 Central Street North Shore Charnel Center 31.7 9 21 6.33 2,523 572 0.145 0.117
102 Oakton Street North Shore Channel Side 329 it (2 2.89 422 159 0.398  0.040
102 Qakton Street North Shore Channel Center 41.0 15 156 6.66 1,248 559 0.120 0.093
36  Touhy Avenue North Shore Channel Side 76.8 5 30 1.88 642 381 0.049  0.022
36  Touhy Avenue North Shore Channel Center 70.0 7 37 1.68 433 123 0.051 0.026
101 Foster Avenue North Shore Channel Side 81.1 2 20 3.47 336 136 0.027 <0.003
101  Foster Avenue North Shore Channel Center 65.6 5 12 2.60 981 514 0.064 <0.003



TABLE 10 (Continued): CHEMICAL CHARACTERISTICS OF SEDIMENT COLLECTED DURING 2005

Station Location Waterway Segment Constituents (Expressed on a dry weight basis)
No. TS  TVS NH;-N NO»#NO; TKN TP  Phenols TCN
(%) (%) (mghkg) (mghkg) (mghkg) (mgkg) (mgkg) (mgkg)
37 Wilson Avenue North Branch Chicago River Side 554 10 18 272 745 355 0083  0.108
37  Wilson Avenue North Branch Chicago River Center 72.7 2 5 1.15 128 227 0059 0.127
73 Diversey Parkway North Branch Chicago River Side 20.9 34 215 21.38 12,311 7,092 0.700  9.665
73  Diversey Parkway  North Branch Chicago River Center 136 19 519 3599 16617 7981 0448 03816
46 Grand Avenue North Branch Chicago River Side 412 13 186 11.83 4021 4174 0129 57294
46 Grand Avenue North Branch Chicago River Center 28.8 18 285 13.43 6,087 3988 0163 0979

“West Fork North Branch Chicago River.
“Middle Fork North Branch Chicago River.
“No sediment sample was taken from the center of the waterway at Albany Avenue because there is a concrete bottom throughout the sampling reach.



TABLE 11: TRACE METALS IN SEDIMENT COLLECTED FROM THE CHICAGO RIVER SYSTEM DURING 2005

Station Location Waterway Segment As Cd Cr Cu Fe Pb Mn Hg Ni  Ag Zn
No. (mgfkg dry weight)
106  Dundee Rd. W Fox}*k N Branch Chgo. Side 2.6 <0.1 12 13 15,537 15 371 0.0508 15 <03 536
River
106  Dundee Rd. W Fogk N Branch Chgo. Center 1.1 <0.1 6 8 9,21+ 16 474 0.0933 7 <03 75
River
103 Golf Rd. A% Folrk N Branch Chgo. Side 1.2 03 14 G 6,79 13 155 0.6923 7 <03 53
River
103 Golf Rd. W Fo]rk N Branch Chgo. Center 2.6 04 42 12 11,982 15 468 0.1178 21 <03 95
River
31  Lake-Cook Rd. M Fogk N Branch Chgo. Side 33 <0.1 19 31 16,080 33 382 0.0987 17 <03 111
River
31 Lake-Cook Rd. M Fogk N Branch Chgo. Center 53 <0.1 11 11 17,270 28 645 0.0633 iz <03 40
River”
32 Lake-Cook Rd. Skokie River Side 34 03 19 36 10,964 86 296 0.2368 i3 <03 258
32  Lake-Cook Rd. Skokie River Center 3.6 <0.1 3 6 358 12 125 0.1197 4 <03 73
105  Frontage Rd. Skokie River Side 22 03 25 20 20,441 20 927 0.0445 20 <03 68
105  Frontage Rd. Skokie River Center 1.5 05 19 32 15,870 63 432 0.0734 13 <03 130
104  Glenview Rd. N Branch Chicago River’ Side 3.2 05 25 20 21,360 29 698 0.0384 27 <03 94
104  Glenview Rd. N Branch Chicago River’ Center 2.5 03 14 10 12,742 25 564 0.0431 11 <03 67
34  Dempster St. N Branch Chicage River’ Side 1.6 03 13 13 9,81 16 427 0.0408 11 <03 55
34 Dempster St. N Branch Chicago River’ Center 9.8 24 51 6l 27,237 158 306 0.1369 30 <03 341
86 Albany Ave’ N Branch Chicago River’ Side 7.0 03 115 22 13,372 12 509  <0.00002 17 <03 41
35  C(Central St. North Shore Channel Side 1.5 09 23 72 13,613 63 367 0.1174 16 <03 188
35  Ceantral St. North Shore Channel Center 2.8 1.0 23 &4 13,828 66 364 0.4357 16 1.0 189
102 OQakton St. North Shore Channel Side 3.2 14 41 36 21,512 40 516 <0.00002 36 <03 224
102  Oakton St. North Shore Channel Center 2.0 24 42 120 16,720 130 381 0.5775 25 1.4 360
36  Touhy Ave. North Shore Channel Side 13 50 31 o4 7,73 59 183 0.1180 17 <03 212
36  Touhy Ave. North Shore Channel Center 1.7 55 34 92 10,915 80 273 0.0188 24 <03 252
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TABLE 11 (Continued): TRACE METALS IN SEDIMENT COLLECTED FROM THE CHICAGO RIVER SYSTEM

DURING 2005

Station  Location Waterway Segment As Cd Cr Cu Fe Pb Mn He Ni Ag Zn

No. (mg/ke dry weight)
101  Foster Ave. North Shore Channef Side 103 03 20 37 21,906 21 419 0.0287 27 <03 64
101  Foster Ave. North Shore Channel Center 6.0 34 23 66 10,247 65 220 0.0361 13 <03 246
37 Wilson Ave, N Branch Chicago River’ Side 4.6 1.9 17 38 7.580 48 191 0.2586 13 <(.3 125
37  Wilson Ave. N Branch Chicago River’ Center 4.0 33 20 143 4219 145 98 0.1355 8 1.2 267
73 Diversey Pkwy. N Branch Chicago River’ Side <09 356 117 234 13,822 432 226 05612 91 203 742
73 Diversey Pkwy. N Branch Chicago River’ Center <(0.9 47 64 195 17,811 142 334 0.7335 30 5.7 504
46 Grand Ave. N Branch Chicago River’ Side 1.9 121.9 581 453 20,608 883 329 1.4527 205 15.6 2.384
46 Grand Ave. N Branch Chicago River® Center 1.2 11.2 118 261 20,386 244 336 0.7912 45 8.5 967

West Fork North Branch Chicago River.

*Middle Fork North Branch Chicago River.

*North Branch Chicago River.

*No sediment sample was taken from the center of the waterway at Albany Avenue because there is a concrete bottom throughout the
sampling reach.
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TABLE 12: ACID VOLATILE SULFIDE, SIMULATANEQUSLY EXTRACTED METALS, TOTAL ORGANIC CARBON,
AND PARTICLE SIZE SEDIMENT DATA FROM THE CHICAGO RIVER SYSTEM DURING 2005

Station Location Waterway Segment AVS' SEM® SEM/AVS TOC Particle Size (Percent)

No. (umoles/g) (mg/kg) Gravel Sand Silt Clay
106 Dundee Rd. W Fork N Branch Chgo. River® Side 0514 0.983 1.91 46,200 9.1 70.5 14.3 6.1

106 Dundee Rd. W Fork N Branch Chgo. River®  Center 142 1.63 LIS [5,400 0.0 95.6 4.1 0.2
103 Golf Rd. W Fork N Branch Chgo. River® Side 563 0598  0.106 9,740 0.7 93.3 6.0 0.0
103 Golf Rd. W Fork N Branch Chgo. River®  Center 6.30  0.618  0.098 13,300 241 73.4 25 Q.0
3]  Lake-Cook Rd. M Fork N Branch Chgo. River’ Side 1.67  2.77 1.66 32,800 0.0 80.8 16.1 3.1

31 Lake-Cook Rd. M Fork N Branch Chgo. River’ Center 8.63 0727 0084 20,600 2.6 86.1 6.0 2.3

32  Lake-Cook Rd. Skokie River Side 0.527 275 5.22 46,800 0.4 79.1 16.2 43
32  Lake-Cook Rd. Skokie River Center 0.785 1.06 1.34 19,300 0.0 85.8 142 0.0
105 Frontage Rd. Skokie River Side 253 0403 0.159 52,900 I.1 63.2 31.7 4.0
105 Frontage Rd. Skokie River Center 33.6 1.06 0.031 36,000 0.0 85.8 4.2 0.0
104 Glenview Rd.  North Branch Chicago River Side 532 1.83 0.343 43,900 60.8 369 2.4 0.0
104 Glenview Rd. North Branch Chicago River Center 1.73 0325 0.188 19,300 9.8 86.8 2.5 1.0
34 Dempster St. North Branch Chicago River Side 357 0.595 0017 19,400 0.0 81.5 i3.6 49
34 Dempster St. North Branch Chicago River Center 117 4.33 0.037 106,000 4.8 85.7 0.0 9.5
96  Albany Ave.’ North Branch Chicago River Side 0.893 0.374 0.550 47,300 1.1 61.6 34.8 2.5
35  Central St. North Shore Channel Side 0642 212 0.954 43,300 7.9 67.0 22.1 3.0
35 Central St. North Shore Channel Center 39.7 1.47 0.037 25,400 0.0 62.8 33.5 3.7
102 Oakton St. North Shore Channel Side 284 0387  0.014 8,630 24.6 74.1 0.0 1.5
102 Qakton St. North Shore Channel Center 0409 2.61 6.39 87.400 0.0 54.1 39.9 59
36 Touhy Ave. North Shore Channel Side 58.5 1.98 0.034 51,000 131 85.7 0.0 1.2
36  Touhy Ave. North Shore Channel Center 0456 0.180 0.370 44,200 6.7 90.9 0.0 2.4
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TABLE 12 (Continued): ACID VOLATILE SULFIDE, SIMULATANEOUSLY EXTRACTED METALS, TOTAL ORGANIC
CARBON, AND PARTICLE SIZE SEDIMENT DATA FROM THE CHICAGO RIVER SYSTEM DURING 2005

Station Location Waterway Segment AVS' SEM* SEM/AVS TOC Particle Size (Percent)
No. (wmoles/g) (mg/kg) Gravel Sand  Silt  Clay
101  Foster Ave. North Shore Channel Side  27.7 1.72 0.062 34,400 146  78.1 2.7 4.0
101  Foster Ave. North Shore Channel Center 28.6 1.70 0.059 29,000 0.1 978 0.0 2.0
37  Wilson Ave. North Branch Chicago River Side 952 3.73 0.039 35,500 20 952 0.5 23
37  Wilson Ave. North Branch Chicago River Center (0400 0917 229 6.170 00 894 9.7 0.8
73 Diversey Pkwy. North Branch Chicago River Side 104 22.2 0.213 66,500 0.0 894 9.7 0.8
73 Diversey Pkwy, North Branch Chicago River Center 1.98 7.23 3.65 103,000 00 762 21.5 2.3
46 Grand Ave. North Branch Chicago River Side 6.68 174 2.60 126,000 1.0 706 224 6.0
46 Grand Ave. North Branch Chicago River Center 754 5.74 0.076 125,000 1.0 682 22.5 83

"Acid Volatile Suifide.

?Simultaneously Extracted Metals.
“Total Organic Carbon.
*West Fork North Branch Chicago River.

*Middle Fork North Branch Chicago River.
No sediment sample was taken from the center of the waterway at Albany Avenue because there is a concrete bottom throughout the sampling

reach.



TABLE 13: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT COLLECTED
FROM THE WEST FORK NORTH BRANCH CHICAGO RIVER

DURING 2005
Compound’ West Fork North Branch Chicago River
106 center 106 side 103 center 103 side
Methylene chloride ND ND ND ND
Toluene ND ND ND ND
Acenaphthene ND ND ND ND
Acenaphthylene ND ND ND ND
Anthracene ND ND ND ND
Benzo(a)anthracene 647 607 ND ND
Benzo(a)pyrene 964 568 ND 271
3.4-Benzofluoranthene 1,468 598 ND 339
Benzo(ghi)perylene 564 ND ND ND
Benzo(k)fluoranthene 1,356 555 ND 389
Bis(2-ethylhexylphthalate ND ND ND ND
Butylbenzyl phthalate ND ND ND ND
Chrysene 1,222 741 ND 372
Dibenzo(a,anthracene ND ND ND ND
FFluoranthene 2,680 2,113 414 697
Fluorene ND ND ND ND
Indeno(t,2,3-cd)pyrene 488 281 ND ND
Naphthalene ND ND ND Np
Phenanthrene 897 1,066 ND ND
Pyrene 2,085 1,593 340 551
4,4-DDT 11 ND ND 176
4.4-DDE 16 8 20 25
4,4'-DDD ND 8 122 96
Endrin aldehyde ND ND ND ND

'Concentrations expressed as pg/kg dry weight.
ND = Not Detectable.
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TABLE 14; ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT COLLECTED
FROM THE MIDDLE FORK NORTH BRANCH CHICAGO RIVER AND SKOKIE RIVER DURING
2005

Middle Fork North
Compound' Branch Chicago River Skokie River
31 center 31 side 32 center 32 side 105 center 105 side

Methylene chlorde 25 22 ND 27 ND ND
Toluene ND ND ND ND ND ND
Acenaphthene ND ND ND ND ND ND
Acenaphthylene ND ND ND ND NI ND
Anthracene NiD 570 ND ND ND ND
Benzo(a)anthracene 1,034 4,057 ND 1,426 885 556
Benzo(a)pyrene 1,314 4,969 232 1,840 1,045 714
3,4-Benzofluoranthene 1,700 7,536 356 2,424 1,402 987
Benzo{ghi)perylene 713 2,847 ND ND 433 ND
Benzo(k)ftuoranthene 1,437 6,210 269 1,871 1,385 748
Bis(2-ethylhexyl)phthalate ND ND ND ND ND ND
Butylbenzyl phthalate ND ND ND ND ND ND
Chrysene 1,447 6,258 361 2,353 1,327 901
Dibenzo{a,h)anthracene ND 333 ND ND ND ND
Fluoranthene 3,211 13,466 917 5,505 2,654 1,700
Fluorene ND ND ND ND ND ND
Indeno(1,2,3-cd)pyrene 711 3,320 ND 1,115 461 ND
Naphthalene ND ND ND ND ND ND
Phenanthrene 932 3,864 490 [,899 156 488
Pyrene 2,480 9,895 672 4,195 2,068 1,373
4,4'-DDT 8 13 ND 15 44 32
4,4-DDE 18 29 13 35 120 53
4,4-DDD 40 86 44 66 703 220
Endrin aldehyde ND ND ND ND NI ND

'Concentrations expressed as pg/kg dry weight,
NID = Not Detectable.

43



TABLE 15: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT COL-
LECTED FROM THE NORTH BRANCH CHICAGO RIVER DURING 2005

Compound] North Branch Chicago River

104 center 104 side 34 center 34 side
Methylene chloride ND ND ND ND
Toluene ND ND ND ND
Acenaphthene ND ND ND ND
Acenaphthylene ND ND ND ND
Anthracene ND ND ND ND
Benzo(a)anthracene 45() 1,018 478 1,219
Benzo(a)pyrene 437 1,159 505 [,793
3,4-Benzofluoranthene 476 1,607 531 2,799
Benzo(ghi)perylene ND 555 251 [,006
Benzo(k)luoranthene 508 1,341 579 1,975
Bis(2-ethylhexyl)phthalate ND ND ND ND
Butylbenzyl phthalate ND ND ND ND
Chrysene 494 1,389 617 2,193
Dibenzo{a,hanthracene ND ND ND ND
Fluoranthene 1,358 3,078 1,456 4313
Fluorene ND ND ND ND
Indeno(1,2,3-cd)pyrene ND 590 295 1,138
Naphthalene ND ND ND ND
Phenanthrene 707 1,187 764 1,236
Pyrene 1,097 2,426 1,140 3,285
4,4-DDT 9 70 ND 281
4,4-DDE 23 38 15 82
44-DDD 125 156 49 209
Endrin aldehyde ND ND ND ND

'Concentrations expressed as ug/kg dry weight.
NI> = Not Detectable.
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TABLE 16: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT COLLECTED
FROM THE NORTH SHORE CHANNEL DURING 2005

Compound’ North Shore Channel
35 center 35side 102 center 102 side 306 center 36side 101 center

Methylene chloride ND ND ND ND ND ND ND
Toluene ND ND ND ND ND ND ND
Acenaphthene ND ND ND ND 1,438 ND ND
Acenaphthylene ND ND ND ND 1,119 ND ND
Anthracene ND ND 902 ND 3,562 417 497
Benzo(a)anthracene 1,446 677 3,859 ND 9,924 1,488 1,977
Benzo(a)pyrene 1,492 817 4,595 257 9,500 1,455 1,887
3,4-Benzofluoranthene 1,923 1,118 6,360 315 10,066 1,76% 1,936
Benzo(ghi)perylene 564 ND 2,347 ND 4,474 474 660
Benzo(k)fluoranthene 1,713 1,030 5,743 273 8,632 1,409 1,901
Bis(2-ethylhexylphthalate ND ND 15,571 ND 8,549 ND ND
Butylbenzyl phthalate ND ND ND ND ND ND 799
Chrysene 1,873 1,016 5,503 394 10,809 1,663 2,402
Dibenzo(a,h)anthracene ND ND ND ND 1,246 ND ND
Fluoranthene 4,269 2,026 10,563 840 21,963 2,738 4,389
Fluorene ND ND NI ND 1,709 ND ND
Indeno(1,2,3-cd)pyrene 689 424 2,301 ND 4,416 464 636
Naphthalene ND ND ND ND ND ND ND
Phenanthrene 2,057 77 4914 5399 14,871 1,355 2,136
Pyrene 3,425 1,637 8,310 711 18,566 2,522 4,282
4,4-DDT 36 23 46 12 ND ND 8
4.4'-DDE 94 86 225 31 87 32 25
4.4-DDD 97 96 387 109 276 82 36
Endrin aldehyde ND ND ND ND 71 ND ND

'Concentrations expressed as wg/kg dry weight,
ND = Not Detectable.
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TABLE [7: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT COLLECTED
FROM THE NORTH BRANCH CHICAGO RIVER DURING 2005

Compound’

North Branch Chicago River

37 center  37side 73 center 73 side 46 center 46 side
Methylene chloride ND ND ND ND ND ND
Toluene ND 21 ND ND ND ND
Acenaphthene ND ND 75,687 902 ND ND
Acenaphthylene ND ND ND ND ND ND
Anthracene 922 ND 135,456 2,390 3,393 2,420
Benzo(a)anthracene 3,393 674 198,987 9,490 9,948 7,255
Benzo(a)pyrene 3,454 679 182,236 10,734 10,498 8,054
3,4-Benzofluoranthene 4,456 992 197,214 12,884 10,331 7,936
Benzo(ghi)perylene 1,435 ND 58,575 5,025 7.530 3,353
Benzo(k)fluoranthene 3,828 589 164,255 9,804 10,328 9,367
Bis(2-ethylhexylphthalate 8,895 ND 31,889 18,549 73,846 45,886
Butylbenzy! phthalate ND ND ND 4,943 ND ND
Chrysene 4,290 883 215,557 12,097 13,129 9,649
Dibenzo(a,h)anthracene 328 ND 20,315 1,407 ND 561
Fluoranthene 10,760 1,924 632,417 26,705 17,050 16,124
Fluorene 555 ND 74,240 1,103 1,823 1,333
Indeno(1,2,3-cd)pyrene 1,546 ND 65,412 5,704 5,863 3,191
Naphthalene ND ND 48,372 ND ND ND
Phenanthrene 7,155 698 691,027 13,954 15,762 10,936
Pyrene 8,060 1,600 523,517 21,507 16,151 16,473
4.4.DDT ND ND ND 58 95 ND
4,4-DDE 12 16 75 79 9] 754
4,4-DDD 17 22 230 131 131 333
Endrin aldehyde ND ND ND ND ND ND

'Concentrations expressed as 1g/kg dry weight.

ND = Not Detectable,
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TABLE 18: TEN-DAY CHIRONOMUS TENTANS TOXICITY DATA FOR SEDIMENT
COLLECTED FROM THE CHICAGO RIVER SYSTEM DURING 2005

(Chironomus tentans

Station Location Waterway Segment 10-Day Test Data)
No. Survival Ash-free
(Percent) Dried Weight
{mg/org}
106 Dundee Road W Fork N Branch Chicago River' Side %0 0.73"
106 Dundee Road W Fork N Branch Chicago River' Center 93 1.42
103 Golf Road W Fork N Branch Chicago River' Side 96 0.19
103 Golf Road W Fork N Branch Chicago River’ Center 95 1.20
31 Lake-Cook Road M Fork N Branch Chicago River’ Side 80 0.96
31 Lake-Cook Road M Fork N Branch Chicago River® Center 80 1.20
32 Lake-Cook Road Skokie River Side 90 0.72*
32 Lake-Cook Road Skokie River Center 93 1.22
105 Frontage Road Skokie River Side 96 1.28
105 Frontage Road Skokie River Cenler 99 1.23
104  Glenview Road North Branch Chicago River Side 97 1.09
104 Glenview Road Nortiy Branch Chicago River Center 94 1.01
34 Dempster Street North Branch Chicago River Side 95 0.95°
34 Dempster Street North Branch Chicago River Center 94 1.19
96 Albany Avenue’® North Branch Chicago River Side 80 1.08°
35  Central Street North Shore Channel Side 96 1.47
35  Central Street North Shore Channel Center 96 1.35
(02 Oakton Strect North Shore Channel Side 80 1.62
102 QOakton Street North Shore Channel Center 79 1.16
36 Touhy Avenue North Shore Channel Side as 1.25
36 Touhy Avenue North Shore Channel Center 94 1.23
101 Foster Avenue North Shore Channel Side 51° 0.17°
(01 Foster Avenue North Shore Channel Cenier 04 1.40
37 Wilson Avenue North Branch Chicago River Side 93 1.44
37 Wilson Avenue North Branch Chicago River Center 84 0.93
73 Diversey Parkway  North Branch Chicage River Side 49" 0.43
73 Diversey Parkway  North Branch Chicago River Center 86 0.98
46 Grand Avenue North Branch Chicago River Side 13" 0.13
46 Grand Avenue North Branch Chicage River Center 93 0.88

*Significantly different than the West Bearskin Lake control results.

*Not formally compared since survival data were statistically different.
"West Fork North Branch Chicago River,
*Middle Fork North Branch Chicago River.

*No sediment sample was taken from the center of the waterway at Albany Avenue because there is a

concrete botiom throughout the sampling reach,
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weight and or Chironomus ash-free dried weight compared to the control sediment indicate that
those sediments constitute an unsuitable habitat for optimal Chironomus growth.

Four out of the 30 sites sampled (15 stations, side and center} had percent survival rates
that were significantly different than the control sites indicating that the sediment was unsuitable
for Chironomus survival. Decreased survival rates occurred in side sediments from Diversey
Parkway, Grand Avenue, and Albany Avenue on the North Branch Chicago River, and Foster
Avenue on the North Shore Channel. Three additional sites sampled showed ash-free dried
weight that was significantly different than control sites, indicating that these sediments are un-
suitable for optimal Chironomus growth. Notably, all sediments that elicited decreased survival
or growth during 2005 were from the side channel sediments. None of the center sediment sam-
ples showed a significant difference from the control.

Sediment chemistry analysis revealed that the side samples from Grand Avenue and
Diversey Avenue contained very elevated cyantde concentrations of 9.294 and 9.665 mg/kg, re-
spectively. Both stations also exhibited high OPP concentrations. None of the other sediments
which elicited Chironomus toxicity showed any unusual chemical characteristics.
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SI

LIST OF ORGANIC PRIORITY POLLUTANTS ANALYZED IN SEDIMENT SAMPLES COLLECTED FOR THE

AMBIENT WATER QUALITY MONITORING PROGRAM

Volatile Organic Acid Base/Neutral
Compounds Extractables Extractables Pesticides and PCBs

Acrolein 2-Chlorophenol Acenaphthene Aldrin
Acrylonitnile 2,4-Dichlorophenol Acenaphthylene a-BHC-alpha
Benzene 2,4-Dimethylphenol Anthracene b-BHC-beta
Bromoform 4,6-Dinitro-o-cresol Benzidine BHC-gamma
Carbon tetrachloride 2,4-Dinitrophenol Benzo(a)anthracene BHC-delta
Chlorobenzene 2-Nitrophenol Benzo{a)pyrene Chlordane
Chlorodibromomethane 4-Nitrophenol 3,4-Benzofluoranthene 4,4-DDT
Chloroethane Parachlorometacresol Benzo(ghi)perylene 4 4'-DDE
2-Chloroethyivinyl ether Pentachlorophenol Benzo(k)fluoranthene 4,4'-DDD
Chloroform Phenol Bis(2-chioroethoxy)methane Dieldrin

Dichlorobromomethane
1,1-Dichloroethane
1.2-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloropropane
i,3-Dichloropropene
Ethyl benzene

Methyl bromide
Methyl chloride
Methylene chloride

1,1,2,2-Tetrachloroethane

Tetrachloroethylene
Toluene

2,4,6-Trichlorophenol

Bis(2-chloroethyl)ether
Bis(2-chloroisopropyljether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3"-Dichlorobenzidine

a-Endosuifan-alpha
b-Endosulfan-beta
Endosulfan sulfate
Endrin

Endrin aidehyde
Heptachlor
Heptachior epoxide
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260



o1

LIST OF ORGANIC PRIORITY POLLUTANTS ANALYZED IN SEDIMENT SAMPLES COLLECTED FOR THE

AMBIENT WATER QUALITY MONITORING PROGRAM (Continued)

Volatile Organic Acid Base/Neutral
Compounds Extractables Extractables Pesticides and PCBs
1,2-trans-Dichlorcethylene Diethyl phthalate PCB-1016
1,1,1-Trichloroethane Dimethyl phthalate Toxaphene

1,1,2-Trichloroethane
Trichloroethylene
Vinyl chloride
Trichlorofluoromethane

Din-butyl phthalate
2,4-Diniiroteluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1,2-Diphenylhydrazine
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Naphthalene
Nitrobenzene
N-Nitrosodimethylanune
N-Nitresodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene

Pyrene

1,2, 4-Trichlorobenzene
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2002 - 2006 Sediment Data
Waterway

Cal-Sag Channel

Cal-Sag Channel

C2]-Sag Channel

Cal-Saz Chaninel

Cai-Sag Channel

C4-$ag Channel

Calumet River

Calumet River

Cajumet River

Chicago River

Chicago River

Chicage River

Chicago River

Chicago River

Chicago River

Chicago Rivey

Chicago River

Chicage Sanitery and Ship Canal
Chicago Sanitary and Ship Canal
Chicage Sanitary and Ship Canal
Chicago Sanitary and Ship Canal
Chicage Sanitary and Ship Canal
Chicago Sanitary and Ship Canal
Chicago Sanutary and Ship Canal
Chicago Sanitary and Ship Canal
Chieago Sanitery and Ship Canal
Chicage Sanitary 2nd Ship Canal
Chicage Sanitary and Ship Canal
Chicage Sanitery and Ship Canal
Chicage Sanitery and Ship Canal
Chucage Sanitary and Ship Canal
Chicage Sanitary and Ship Canal
Chirago Sanitary and Ship Canal
Grand Calumet River

Grand Calumet River

Higens Creek

Higgns Creek

Little Calumet River

Little Calumet River

Litle Calumet River

Little Calumet River

Little Calumet River

Little Calumet River

Worth Branch Chicago River
‘North Branch Chicage River
‘North Branch Chicage River
North Branch Chicago River
North Branch Chicago River
North Branch Chicage River
North Shore Channel

North Shore Channel

Nortk Shore Channel

Nortk Shore Channel

North Shore Channet

North Share Channel

North Shore Channel

North Shore Channel

South Branch Chicage River
South Branch Chicage River
South Branch Chicage River
South Branch Chicago Raver
South Branch Chicage River
South Branch Chicago River

Statlon

43
43
58
58
59
5%
49
55
55
7
T4
74

7

00
100
100
100
40
40
40
40
41
41
41
41
75
75
75
92
92
92
22
86
86
77
52
36
56
57
76
76
37
37
46
46
73
73
35
35
36
36
int
10}
192
102
39
33
38
108
108

Location

Route 83

Ronte 83
Ashland Avenue
Ashlend Avenue
Cicero Avenue
Cicero Avenue
Ewing Averue
130th Street
130th Street
Lake Shore Drive
Lake Shore Drive
Lake Shoze Drive
Lake Shore Drive
Wells St

Wells St

Wells 5t

Wells St

Damen Ave.
Damen Ave,
Damen Avs.
Damen Ave.
Harlem Ave.
Harlem Ave
Harlem Ave,
Harlem Ave
Cicero Ave.
Cicero Ave,
Cicero Ave
Cicero Ave.
Lockport
Lackport
Lockpert
Lockport
Burnham Avenue
Bumham Avenue
Elmhurst Rd.
Elmhurst Rd.
Wentworth Avenue
Indiana Avenue
Indiana Avenue
Ashland Avenue
Halsted Strect
Halsted Street
Wilson Ave,
Wilson Ave.
Grand Ave.
Grand Ave.
Diversey Parloway
Diversey Patovay
Central St
Central 8t
Tovhy Ave.
Touhy Ave.
Foster Ave.
Foster Ave.
Qakton St.
Ozkion St.
Madison St
Madizon St.
Madison St.
Loomis §t.
Loomis St.
Loomis St

Center
Side
Center
Side
Cenier

Side
Center
Side
Cenzer
Side
Side
Cenier
Center
Side
Side
Center
Center
Side
Side
Cenier
Center
Side
Side
Center
Center
Side
Side
Cender
Center
Side
Side
Center
Center
Side
center
side
Side
Center
Side
Side
Center
Side
Center
Side
Conter
Side
Center
Side
Side
Center
Side
Center
Center
Side
Side
Center
Center
Side
Center
Center
Side
Side

Sample
Date

TBA003
T30/2003
9/5/2003
DISI2003
TA3E/2003
312003
B/1/2003
&18/2003
$/8/2003
S/X2002
22002
TIR6I2006
62006
821/2002
82172002
T2F2006
WET2006
1972002
8/19/2002
8272006
82/2006
91372002
9/3/2002
$/4/200¢
/4/2006
812972002
8/29/2002
81472006
8/4/2006
S/172002
9/1172002
2512006
252006
9/3/2003
9/3/2003
720/2004
/2002004
9/4/2003
1412003
1472003
871372003
7/3/2003
92003
HZTI2005
T27i2005
182005
T/18/2005
/2812003
TIB005
TTI05
NI2005
T212005
T232005
FATIR0S
2005
712072005
TGS
82772002
/282006
TI2R2006
8/26/2002
87262002
/22006

AVS

umoles’g  umolessg

3383
43.80
27.04
56.26
12.00
40.30
3.36
0.24
BDL
7.3
<4.72
2.6
D
1820
1180
518
83
18.40
8.66
12
338
823
<299

34
1200
<298
36
&7
30.10
7.11
182
5.6
5543
273.40
12.00
14.00
3805
.31
3260
3.81
12.07
7.67

SEM SEM/AVS

1130
24.20
17.02
30.22
8.53
2527
405
551
033
7.70
10.66
204
65.2
13.07
1202
385
621
123t
922
3.3
333
397
221
226
%8
11.36
3.64
15,2
29.9
10.84
315
110
141
7.84
627
133
i
482
4.82
1783
6.06
6.65
4,38
0.817
3.73
574
174

222
212
147
1.98
.18
17
172
0.387
.61
945
1039
850
535
584
287

rato
0.39
.35
.63
.54
0.71
.62
121
2296
ND
107
ND
8.29
ND
.81
102
7.63
748
.75
106
2i.08
8.7
046
ND
565
3355
0.55
Np
533
4.46
036
0.44
£.04
25.18
¢
0.02
il
.22
013
.63
055
159
.55
.57
229
Q.04
0.08
260
3.65
4.21
330
.04
.03
.39
.06
.06
.01
638

88.7%
12.34

0.90
0.67

TOC

ND

124,000
59,800

ND
36,000
33,700

ND

85,100
43,100
Liag
ND
64,500
40,000

gravel

13.1
6.7
ol

14.6

sand
%
120
.0
360
700
220
51.0
58.0
40.0
84.0
274
417
95
£6.5
383
7.4
214
73
271
282
521
£5.4
743
752
§0.3
217
63.5
80.2
82.2
7.6
56.6
85.3
822
8t
85.0
60.¢
40.0
300
429
8.0
70.0

3590
850
834
952
68.2
70.6
76.2
89.4
67
62.8
85.7
80.9
97.3
78.1
74.1
54.1
32.1
754
853
485
104
56.1

sOt
%o
63.0
420
550
10
58.0
389
220
410
120
s2
26.3
34
278
0.6
478
54
12.3
506
4356
424
30
4.9

7.2
43
19.9
7.8
152
233
4.6
6.5
38
5.1
120
370
19.0
4.0
45.0
58.0
15.0
36.0
53.0
70
8.7
0.5
225
224
2L5
5.7
221
33.5

27

399
39.0
11.5

33
17.9
258

<lay

25.0
43.0
9.0
30
1%.0
11.0
110
15.0
3.0
328
5.7
3]
57
224
44.9
2.5
k&i
w2
224

4.2
3.1
L7

14.8
8.9
LS
58
16.6

TS

409
49.9
407
562
489
575
623
457
652
4.5
502
436
35.2
426
392
45
30.8
41.1
406
325
282
69.5
758
65.2
539
54.4
784
55.5
47.1
539
63.0
56.2
2%.4
49.6
219
70.5
36.5
456
443
617
27.5
686
785
727
354
28.8
41.2
1346
20.9
387
317
76.8
70.0
65.6
411
329
41.0
34.0
8.2
44
56.6
55.1
59.5

YIS NH3_ N NOI+NO3 TEKN

[T P |

fragen

14

i
i1

mg;
175
65
210
50
57

30
25
27
“

38
8
30
56
47
76
32
161
96
95
139
259

219
142

52
41
3%

12
36
46

18
285
186
518
215
21
21

37
12
0
12
156
35
27
50

33

mgikg
.88
1.04
157
1.94
1.31
.89
1.24
152
179
Q.00
0.00
T.23
10.61
0.00
.00
8.11
15.26
NA
NA
[
.86
NA
NA
@
¢
NA
NA
a1
0.06
0.39
025

997
243
449
.33
295
0.53
L15
141
228
164
128
118
272
1343
11.83
35.99
21.38
444
6.33
1.83
1.68
2,60
347
2.89
6.66
0.00

0.00
0.00
0.51

g
3,034
2473
3,476
1,654
2371
1,599

871
1472
410
3,901
2,279
1328
28i8
3,282
3,714
1520
4260
3,165
3,797
4165
5739
638
629
797
1433
2,10
580
1203
1738
2,421
339
351
4146
3,507
8,494
1,139
1,611
3,429
2,070
613
1,948
1.664
250
128
745
&087
4021
16617
12311
2044
2523
642
433
981
336
422
1248
3,231
5407
1213
1,317

1352

Tot Phos Phenol

mgkg
7471
4,706
3,056
1,761
3,760
5,393
387
817
214
2,750
1,370
760
2172
2,106
2,274
2011
4069
4,100
4,234
4607
3471
675
687
803
1811
2585
505
1292
2047
NA
1,318
1435
£760
3,855
5,923
385
391
1.920
1,796
824
1,845
1173
561
prag
355
3988
4174
7981
T692
425
72
381
123
514
136
159
558
3451
19554
7173
1,383
938
494

meke
2.05%
3136
3331
2.852
1.627
2.168
0.586
0.593
0.072
0.016
0.008
0.223
3.276
.01t
¢.012
0.227
0.3%
¢.022
¢.020
4.495
2.482
0.007
0.004
2.167
0.141
49613
0.007
G.2
0.195
0.007
0.005
0311
1.069
1511
3342
0.074
0.083
1,179
0.458
0424
0.31%
0325
0414
0.059
0083
0.163
0.12%
0.448
0.700
0.147
0.145
0.049
0.051
0.064
8.027
0.398
0.120
2.02%
1213
0.239
0.012
0.006
0.144

Tot CN
mgkg
0232
0.122
0.317
0.226
0.198
0.282
0.156
0123
0.031
1.5%0
0.532
0.135
0.452
0.695
1678
0.204
1.136
2614
3.387
1135
1,206
©.506
0492
3.963
DATT
3337
6.191
6,483
0.543
4.188
6,343
0.58
Bald2
0.256
3412
108
%133
0272
120
0.08%
178
¢i24
0.043
¢.127
84.108
0.979
9.294
.31
2.665
Q.145
4117
0.022
¢.026
.000
0.000
¢.04¢
©.093
1.658
2745
3.93%
2988
0.481
15.585



2002 - 2006 Sediment Data
Waterway

South Branch Chicago River

South Fork Sowth Branch Chicago River
South Fork South Branch Chicago River
South Fork South Branch Chicage River
South Fork South Branch Chicago River
Wolf Lake

Wolf Lake

Station

108
9%
0%
99

50
50

Eocation

L.oomis St.
Archer Ave.
Archer Ave
Archer Ave,
Archer Ave.
Burnham Avenue
Burnham Avenue

Center
Center
Side
Side
Center
Center
Side

Sample
Date

S/22006
$22/2602
2212002

8722006

$/2/2006

7142003

712003

AVS

18
80.50
1400

83

46
2458
12.50

SEM  SEM/AVS
gmoleyd  wmoles’g

102
13.57
1041
293

65.7

212
348

ratlo
567
Q.17
0.08
3.53
14.28
008
028

TOC
mgkg
D
34,200
71,700
ND
WD
5,300
120,000

gravel
%
14.1
0.z
03
4.9
14.8
20
100

sand
%
695
479
534
73.5
771
8.0
120

st

%
37
3556
311
178
5.9
11.0
75.0

clay

7
163
153
33
22
38
20

is
k3
538
353
330

403
36.2
67.5

VTS NH3_N¥ NO2-NO3 TKN

Yo

mgkg
60

BB

ngRs

mgikg
0
NA
NA
0.51
0
064
1.28

mgkg
1414
4,790
4,151
3808
2196
492
1,411

Tot Phos Phenol

mgkg
1639
2,636
2415
3420
1756
91
171

mgks
0.158%
0.033
0.022
0.367
0.286
0.116
0.033

Tot <N
mekg
1871
2.704
1.616
0.865
0.986
0.149
0.068



2002 - 2006 Sedintent Data
Waterway

Cal-Sag Channel

Cal-Sag Channel

Cal-Sag Channel

Cal-Sag Channet

Cal-Sag Channel

Cal-Sag Channel

Calumet Rivey

Calumnet River

Calumet River

Chucago River

Chicago River

Chucago River

Chicago River

Chicago River

Chicago River

Chicago River

Chicago River

Chicago Sanitary and Ship Canal
Chicago Sanitary and Ship Canal
Chicago Sanitary and Ship Canal
Chicago Sznitary and Ship Canal
Chicago Sznitary and Ship Canal
Chicago Sanitary and Ship Canal
Chicago Sanitary and Ship Canal
Chicago Sanitary and Ship Canal
Chicago Sanitary and Ship Canal
Chicago Sanitary and Ship Canal
Chicago Sanitsry and Ship Canal
Chicago Sanitary and Ship Canal
Chicago Sznitary end Ship Canal
Chicago Sanitary znd Ship Canal
Chicago Sanitary and Ship Canal
Chicago Sanitary and Ship Canal
Grand Calumet River

Grand Calamet River

Higgns Creek

Higgns Creck

Little Calumet River

Little Catumet River

Little Calumet River

Little Calymet River

Little Calurmet River

Little Calumet River

North Branch Chicago River
“Worth Branch Chicage River
Nerth Branch Chicago River
North Branch Chicage River
“Worth Branch Chicago River
North Branch Chicage River
North Shere Channel

North Shere Channel

North Shere Channel

North Shore Channel

North Shore Chaninel

North Shore Channel

North Share Channel

North Shore Channel

South Branch Chicago River
South Branch Chicage River
South Branch Chicago River
South Branch Chicago River
South Branch Chicage River
South Branch Chicago River

Station

Mo

101
101
102
102
39

3%

35

108
108
108

Location

Route §3

Route 83

Astdand Avenue
Ashiand Avenue
Cicero Avenue
Cicero Avenue
Ewing Avenue
130ch Street,
130th Street

Lake Shore Drive
TLake Shore Drive
Lake Shore Drive
Lake Shore Drive
Wells St

Wells St

Wells St

Wells St.

Damen Ave.
Damen Ave.
Damen Ave.
Damen Ave.
Harlem Ave.
Harlem Ave.
Harlem Ave.
Hardem Ave
Cicere Ave.
Cicero Ave.
Cicero Ave.
Ticero Ave,
Lockpant
Lockport
Lockport
Lockport
Bumham Avenue
Burnham Avenue
Elmhurst R4.
Elmhurst R4,
Wentworth Avenue
Indiana Avenue
Indiana Avenue
Ashland Avenue
Halsted Street
Halsted Street
wilson Ave.
Wilson Ave.
Grand Ave.
Grand Ave.
Diversey Parkway
Diversey Packway
Central §t.
Central 8t.
Touhy Ave.
Teuhy Ave
Foster Ave.
Foster Ave.
Galtton St
OCalkton St.
Madison St
Madison St.
Madison St,
Loorus St
Loois St.
Loomis St.

Center
Side
Center
Side
Center
Side
Side
Center
Side
Center
Side
Side
Center
Center
Side
Side
Center
Center
Side
Side
Center
Center
Side
Side
Center
Center
Side
Side
Lenter
Center
Side
Side
Center
Center
Side
certer
side
Side
Cetiter
Side
Side
Center
Side
Center
Side
Center
Side
Center
Side
Side
Center
Side
Center
Ceniter
Side
Side
Center
Center
Side
Center
Center
Side
Side

Sample
Date

73072003
713612003
9/5:2003
/502003
73172003
T/3112003
3172003
£872003
87372002
8272002
{202
Ti26/2006
/2612006
/2172002
8/21/2002
TH2V2006
U006
8/19/2002
8/19/2002
8/212006
222006
$/3/2002
9/3/2002
8412006
84472006
§/29/2602
8/29/2602
B/4/2606
84472006
9/11/2002
9/11/2602
TIASI2006
T25/2006
9/3/2003
9/3/2003
T20/2004
7/20/2004
S/472003
TI14/2003
71412003
8132003
T2003
TIY00D
FIATI2005
22005
2005
T82005
FI2812005
Ti28/2005
72005
2005
T21/2005
Fr21/2005
TITI005
272005
TI2NA05
T22005
8/27/2002
TIIBIA006
/2812006
8126/2002
8726/2002
&2/2006

As
wgkg
<1
<1
<}
<1
<l
<1
<1
<1
<1
<1
<l
<5
<5
<1
<]
<5
<5
<1
<1
<5
<5
<1
<1
<3
<5
<]
=<1
<5
<5
<1
<1
<5
<$
<1
<1
&
3
<1
<1
<1
<1
<1
<1
4.0
4.6
12
19
<09
<093
15

L3
6.0
16.3
5.2
2.0
<}
<3
<35
<l
<1
<3

cd Cr
mgkg  mpgkg
39 91
5.8 114
Ls 49
23 (33
2.0 54
4.0 76
0.9 36
L5 61
0.3 15
83 105
23 &1
12 37
38 €5.1
6.5 99
154 177
1.9 £0.5
8z 1017
8.4 131
9.3 157
2.7 112.2
b 115.1
58 92
24 46
98 W3.7
62 76
102 23
22 73
7.8 1365
L 162.1
112 146
1.1 146
1.3 26.7
95 1292
6.1 116
134 232
1.0 33
15 79
1t 79
1.7 58
1.5 49
0.6 43
14 51
0.5 143
32 20
1.3 7
112 118
1259 581
4.7 64
356 117
0.3 23
1.0 23
5.0 31
53 34
34 23
4.3 26
L4 41
24 42
137 240
16.9 161.4
197 1485
34 68
235 61
<G4 181

Cu
tgikg
8l
84
71
67
7
79
&4
61
2
47
HE
51
136.5
284
233
103
373
50

1825
125
126

1437
24
637
29.1

58
96
53
35
58

1433
377
260.6
4525
18590
2338
718
841
83.9
516
65.5
37.3
356
1198
342
3187

87
88
284

Fe

mgikg
34,216

36,406

2,218

2L773

23,923

31,211

51,809

32,458

12,246

22,861

21,727
21,520
19,489

33,700
27,800
26,776
23916
25,100
3,700
19,759
21,465

20,467
18,314
19,186
19,536
28,648
48,047
20,589
22,339
22,623
22,329
12714
21,000
16,335
35,469
21,388
135,887
22,165
25,922
34,576
£7,100
36,008
35,547

Pb Mz
mgKg mykg
223 395
337 509
139 495
218 398
184 474
278 529
112 894
137 925
96 503
258 377
143 374
673 3297
2095 3442
956 387
803 366
1255 3568

7Y MTE
443 363
439 346
3835 3236
389.7 3.7
110 261
49 301
2645 2189
1352 282
270 408
123 354
230.8 3104
2194 2855
140 392
139 392
76 3073
1743 3425
340 08
569 4
62 413
52 314
87 415
145 598
346 807
62 433
143 562
120 3,167
1448 9833
43.4 191.30
243.6 33591
8§83.0 329.09
1421 33395
4321 22562
4253 366.65
656 36439
8.2 18310
789 2727
650 21978
214 41944
40.0 51550
1300 38L.27
619 381
740z 3327
6743 3551
226 T
344 351
U4 4458

Hg
mgkg
0.3160
0.3490
0.2770
04010
0.2120
0.3300
0.0612
0.083%
0.0668
0.5600
0.8600
0673
3.938
0.9200
0.9800
512
2634
0.9500
0.6500
2209
1619
0.3300
0.1400
0929
0.74%
0.7500
0.2700
0.876
1212
0.5300
0.2500
0.75
3563
1.0519
L2070
0.1113
0.0838
0.2770
0.6520
6.3370
0.1069
0.3500
0.1070
0.1355
0.2586
0.7912
1.4527
0.7335
0.5612
01174
0.4357
¢.1180
0.0188
0.0361
00287
0.0600
0.5775
0.4500
1414
5546
0.4300
9.2000
0.443

il
mgkg
3

42
%
30
23
28
26
57
10
43
3
26
289
38
63
15.5
347
58
80
384
423
9%
77
83.2
71
88
33
563
KEE ]
68
68
234
443
30
49
28
7
43
32
%
2%
38
21
33
128
44.9
2046
304
9.3
159
16.3
6.9
243
13.3
26.5
359
2.9

67.2
63.3

35
223

Ag
/g
23
21
12
1.0
1t
13
07
0.5
04
4.8
<1
<02
1.2
06
2.7
<02
&
37

156
3.7
20.3
<0.3
1o
<0.3
<93
<0.3
<0.3
<03
14
58
34.8
4.7
3%
<0.}
<02

Zn
mg/kg
785
1,35¢
465
456
628
1322
236
5i4
139
701
345
184.1
408.1
885
656
416.7
6912
825
81e
8456
757.8
440
254
5103
536.1
926
215
512.9
565.7
615
613
216
6154
1,087

123
192
319
404
526
230
372
265
266.9

967.2



200% - 2096 Sedlment Data
Watcrway

South Branch, Chicago River

South Fork South Branch Chicago River
South Fork South Branch Chicago Raver
South Fork South Branch Chicago River
South Fork Sowth Branch Chicago River
Wolf Lake

Wolf Lake

Statlon

#

108
59
%9
99
g
50
30

Location

Loomis §t,
Axcher Ave.
Archer Ave.
Archer Ave.
Archer Ave.
Bumhamn Avenne
Bumham Avenme

Center
Center
Side
Side
Center
Center
Side

Sample
Date

2006
8/22/2002
222002

8272006

22006

72003

T/L2903

as  cd

mgkg mgrke
<5 23
<1 4
<t 36
<5 33
<35 2.9
NA WA
<l 09

<r
mgkg
39.5
o5
85
587

NA
33

Cu
mg/kg
0.7
161
181
147.2
118.8
NA
26

Fe
mgikg
15,242
17,000
19,600
16,283
17,206

NA

8,616

Pb
mg/kg
1023
419
354
3561
2232
NA
129

Mn
mgig
2641
248
286
267.1
2323

£78

Hg

mg/kg
0.778
0.5000
0.7300
1.229
4363
2.3519
9.6833

Nl Ag
mgkg mgkg
4.5 0.2
50 4.0
40 33
284 38
M6 38
Na NA
8 <3



2002 - 2006 MWRDGC Sediment Data

Waterway

North Shore Channel

North Share Channel

North Shore Channel

North Shore Channel

North Shore Channel

North Shore Channel

North Shore Channel

North Shore Channel

North Branch Chicago River
North Branch Chicago River
North Branch Chicago River
North Branch Chicago River
Chicago River

Chicago River

Chicago River

Chicago River

Chicago River

Chicago River

Chicago River

South Branch Chicago River
South Branch Chicago River
South Branch Chicago River
South Branch Chicago River
South Branch Chicago River
South Branch Chicago River
South Branch Chicago River
Bubbly Creek

Bubbly Creek

Bubbly Creek

Bubbly Creek

Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicage San and Ship Canal
Chicago San and Ship Canal
Calumet River

Calumnet River

Calumet River

Calumet River

Calumet River

Calumet River

Calumet River

Station

#

35
35
102
102
36
36
101
101
37
37
73
46
74
74
74
100

100
100
39
39
39
108
108
108
108

99

99
40
40
40
40
75
75
75
75
a1
4
4
4
9

92
92
49
49
49
55
55
55
S5

Location

Central St.
Central St.
Oakton St.
Oakton St.
Touhy Ave.
Touhy Ave.
Foster Ave.
Foster Ave.
Wilson Ave.
Wilson Ave.
Diversey Parkway
Grand Ave.
Lake Shore Drive
Lake Shore Drive
Lake Shore Drive
Wells St.
Wells St.
Wells St.
Wells St.
Madison St.
Madison St.
Madison St.
Loomis St
Loomis St.
Loomis St.
Loomis St.
Archer Ave.
Archer Ave.
Archer Ave.
Archer Ave.
Damen Ave.
Damen Ave.
Damen Ave.
Damen Ave.
Cicero Ave.
Cicero Ave.
Cicero Ave.
Cicero Ave.
Harlem Ave.
Harlem Ave.
Harlem Ave.
Harlem Ave.
Lockport
Lockport
Lockport
Lockport
Ewing Avenue
Ewing Avenue
Ewing Avenue
130th Street
130th Street
130th Street
130th Street

Side
Center
Side
Center
Side
Center
Center
Side
Center
Side
Side
Center
Center
Side
Center
Center
Side
Side
Center
Center
Side
Center
Center
Side
Side
Center
Center
Side
Side
Center
Center
Side
Side
Center
Center
Side
Side
Center
Center
Side
Side
Center
Center
Side
Side
Center
Side
Center
Side
Center
Side
Center
Side

Sample
Date

7/7/2005
7712005
7/20/2005
7/20/2005
7/21/2005
742342005
7/27/2005
7/27/2005
7/27/2005
7/27/2005
7/28/2005
7/18/2005
8/2/2002
8/2/2002
712612006
8/21/2002
&/21/2002
7/27/2006
7/27/2006
8/27/2002
7/28/2006
7/28/2006
8/26/2002
8/26/2002
8/2/12006
87212006
8/22/2002
2/22/2002
8/2/2006
8/2/2006
8/19/2002
8/19/2002
8/2/2006
8/2/2006
8/29/2002
8/29/2002
8/4/2006
8/4/2006
9/3/2002
9/3/2002
8/4/2006
8/4/2006
9/11/2002
$/11/2002
7/25/2006
7/25/2006
8/1/2003
7/26/2007
7/26/2007
8/8/2003
8/8/2003
712712007
7/27/2007

AVS SEM
umoles/g  umoles/g
0.642 2,12
39.7 147
28.4 0.387
0.409 2.61
58.5 1.98
0.456 0.18
28.6 1.7
277 1.72

0.4 0.917
95.2 373
104 222
75.4 5.74
7.23 7.70
<4.72 10.66
ND 69.2
16.20 13.07
11.80 12.02
518 395
83 62.1
<6.73 9.45
11.6 1030
68.9 850
9.84 5.35
6.51 5.84
43 287
1.8 10.2
80.50 13.57
124.00 10.41
83 29.3
4.6 65.7
16.40 12.31
8.66 9.22
12 25.3
3.8 333
12.00 11.36
<2.98 3.64
36 19.2
6.7 29.9
8.23 3.77
<2.99 221
4 226
84 29.8
30.10 10.84
7.11 3.15
18.2 110
5.6 141
3.36 4.05
5.30 3.55
2,62 3.61
0.24 5.51
BDL 0.95
5.93 5.73
9.04 1.60

SEM/AVS
ratio
3.30
0.04
0.01
6.38
0.03
0.39
0.06
0.06
2.29
0.04
0.21
0.08
1.07
ND
ND
0.81
1.02
7.63
7.48
ND
88.79
12.34
0.54
0.90
0.67
5.67
0.17
0.08
3.53
14.28
0.75

21.08
8.76
0.95
ND
5.33
4.46
0.46
ND
5.65
3.55
0.36
0.44
6.04
25.18
1.21
0.67
1.38
2296
ND
0.97
0.18

TOC
mg/kg
43,300
25,400
8,630
87,400
51,000
44,200
29,000
34,400
6,170
35,500
66,500
125,000
51,800
43,000
ND
46,900
58,900
ND
ND
63,000
ND
ND
47,200
43,400
ND
ND
84,200
71,700
ND
ND
124,000
99,800
ND
ND
86,100
43,100
ND
ND
36,000
33,700
ND
ND
64,500
40,000
ND
ND
25,000
27,000
21,000
33,000
6,100
20,000
5,700

gravel
%
1.9

sand
%

53.1

clay
%

16.3

TS
%
38.7
317
32.9
41.0
76.8
70.0
65.6
81.1
72.7
55.4
20.9
288
345
50.2
39.2
42.6
392

45
308
34.0

82

44
56.6
55.1

59.5
53.8
353
38.0

34
40.3
41.1
40.6
325
282
54.4
78.4
55.5
47.1
69.5
75.8
65.2
53.9
53.9
68.0
56.2
26.4
62.3
64.6
62.6
457
65.2
56.3

VIS NH3_N NO2+NO3
% mg/kg mg/kg
7 21 4.44
9 21 6.33
11 12 2.89
15 156 6.66
5 30 1.88
7 37 1.68
5 12 2.60
2 20 3.47
2 5 115
10 18 2.72
34 215 21.38
18 285 13.43
14 38 <0.02
15 8 <0.02
8 56 10.61
9 47 <0.02
10 76 <0.02
7 32 9.11
13 161 19.26
14 35 <0.02
2] 227 <0.02
11 60 <0.02
n 6 <0.02
9 8 <0.02
S 33 0.51
14 60 <0.02
18 228 ND
15 353 ND
17 343 0.51
25 187 <0.02
15 96 ND
15 95 ND
14 139 <0.02
16 259 0.86
14 13 ND
7 39 ND
7 76 0.1
12 65 0.06
[ 15 ND
4 6 ND
5 52 <0.02
10 92 <0.02
10 4 0.39
7 2 0.25
13 19 2.3
16 210 9.97
M 25 1.24

5 10 6.26
4 29 7.10
ND 27 1.52
ND 14 1.79
4 21 5.45
2 4 2.18

TKN
mg/kg
2044
2523
422
1248
642
433
981
336
128
745
12311
6087
3,901
2,279
2818
3,282
3,714
1520

3,231
5407
1213
1,317
847
1352
1414
4,790
4,151
3808
2196
3,165
3,797
4165
5739
2,109
590
1203
1788
638
629
797
1438
2,421
839
851
4146
971
746
809
1,472
410
891
333

Tot Phos
mg/kg
425
572
159
559
381
123
514
136
227
355
7092
3988
2,750
1,370
2172
2,106
2,274
2011
4069
3,451
19994
n73
1,383
938
494
1689
2,636
2,415
3420
1756
4,100
4,234
4607
5471
2,595
505
1292
2047
675
687
803
1811
ND
1,318
1435
4760
387
266
286
617

426
108

Phenol
mg/kg
0.147
0.145
0.398
0.120
0.049
0.051
0.064
0.027
0.059
0.083
0.700
0.163
0.016
0.008
0.276
0.011
0.012
0.227
0.39
0.029
1.213
0.239
0.012
0.006
0.144
0.188
0.033
0.022
0.367
0.286
0.022
0.020
0.495
0.432
0.013
0.007
0.2
0.193
0.007
0.004
0.167
0.141
0.007
0.005
0.311
1.069
0.586
0.186
0.078
0.593
0.072
0.076
0.203

Tot CN
mg/kg
0.145
0.117
0.040
0.093
0.022
0.026
<0.003
<0.003
0.127
0.108
9.665
0.979
1.690
0.532
0.452
0.695
1.678
0.204
1.186
1.658
2.745
8.839
2.988
0.481
15.585
1.871
2.704
1.616
0.805
0.986
2.614
3.397
1.135
1.206
3.337
0.191
0.483
0.545
0.906
0.492
3.968
0.477
4.198

0.58
8.442
0.156
0.791
0.487
0.123
0.031
0.546
0.149



2002 - 2006 MWRDGC Sediment Data

Station Sample
Waterway # Location Date AVS SEM SEM/AVS TOC gravel sand silt clay TS VIS NH3_N NO2+NO3 TKN  TotPhos Phenol TotCN  As
umoles/g umoles/s  ratio mg/kg % % % % % % mg/kg mg/kg mg/kg mghkg mg/kg mgke mgkg

Grand Calumet River 86  Bumham Avenue  Center 9/3/2003  55.43 7.84 0.14 1,000 0.0 85.0 12.0 3.0 49.6 10 142 8.48 3,507 3,855 1911 0.256 <1
Grand Calumet River 86  Bumham Avenue  Side $/3/2003  273.40 6.27 0.02 3,900 0.0 60.0 37.0 3.0 21.9 24 84 4.49 8,494 5923 3.342 0.412 <1
Grand Calumet River 86  Bumham Avenue  Center 72512007 56.13 22.73 0.40 53,000 0.9 62.0 29.2 7.9 272 1% 63 15.62 6,034 7,062 0.217 3.551 <1
Grand Calumet River 86  Bumham Avenue  Side 7/25/2007  74.85 15.48 0.21 32,000 3.2 72.6 20.6 3.6 28.2 15 168 6.05 4,658 4,503 1.043 1.728 <1
Little Calumet River 56  Indiana Avenue Center 7/14/2003 7.31 4.62 0.63 24,000 1.0 26.0 59.0 14.0 443 8 64 115 2,070 1,796 0.458 0.120 <1
Little Calumet River 56  Indiana Avenue Side 7/14/2003  32.60 17.85 0.55 9,300 12.0 70.0 15.0 3.0 61.7 4 12 1.41 619 824 0.424 0.089 <l
Little Calumet River 56  Indiana Center 7/30/2007 8.25 8.02 0.97 27,000 1.9 222 45.1 30.7 42.0 6 SZ 10.20 2,026 1,750 0.369 0.616 <1
Little Calumet River 56  Indiana Side 7/30/2007 2.77 5.29 1.91 28,000 57 46.4 263 216 415 6 53 7.95 1,876 1,722 0.395 0.441 <1
Little Calumet River 76  Halsted Street Center 7/9/2003  12.07 6.65 0.55 17,000 0.0 35.0 53.0 11.0 68.6 19 40 1.64 1,664 1,173 0.325 0.124 <]
Little Calumet River 76  Halsted Street Side 7/9/2003 7.67 4.38 0.57 7,100 5.0 85.0 7.0 3.0 785 3 6 128 250 561 0.414 0.043 <1
Little Calumet River 76  Halsted Center 7/31/2007 23.1 5.6 0.2 16,000 0.5 90.9 53 33 59.0 5 31 5.51 1,095 493 0.644 11.578 <1
Little Calumet River 76  Halsted Side 7/31/2007 3.49 3.26 0.93 28,000 216 76.7 11 0.6 81.2 3 1 1.56 168 621 0.179 0.004 <1
Little Calumet River 57  Ashland Avenue Side 8/13/2003 3.81 6.06 1.59 24,000 14.0 44.0 36.0 6.0 27.5 ND 36 228 1,948 1,845 0316 0.178 <1
Little Catumet River 57  Ashland Avenue Side 7/23/2007  34.30 4.39 0.13 25,000 1.0 475 42.8 8.7 380 10 22 1119 2,476 1,570 0.253 0.179 <1
Cal-Sag Channel 58  Ashland Avenue Center 9/5/2003  27.04 17.02 0.63 1,300 0.0 36.0 55.0 9.0 40.7 10 210 1.57 3,476 3,056 3.33] 0.317 <1
Cal-Sag Channel 58  Ashland Avenue Side 9/5/2003  56.26 30.22 0.54 440 0.0 70.0 27.0 3.0 56.2 S 59 1.94 1,694 1,761 2.852 0.226 <1
Cal-Sag Channel 58  Ashland Avenue Center 8/1/2007 7.46 4.17 0.56 17,000 10.2 80.8 5.7 33 62.3 9 21 4.13 1,071 1,363 0.082 2.499 <1
Cal-Sag Channel 58  Ashland Avenue Side 8/1/2007 13.6 5.04 0.37 2,400 4.7 488 34.0 12.5 482 8 53 8.91 2,406 2,647 0.110 2.349 <1
Cal-Sag Channel 59 Cicero Avenue Center 7/31/2003  12.00 8.53 0.71 37,000 1.0 22,0 58.0 19.0 489 15 57 1.31 2,371 3,760 1.627 0.198 <1
Cal-Sag Channel 59 Cicero Avenue Side 7/31/2003  40.80 25.27 0.62 23,000 0.0 51.0 38.0 11.0 575 7 30 0.89 1,599 5,393 2.168 0.282 <1
Cal-Sag Channel 59  Cicero Avenue Center 8/2/2007* 63.2 15.05 0.24 46,000 5.9 40.9 36.9 16.3 ND ND ND ND ND ND ND ND ND
Cal-Sag Channel 59  Cicero Avenue Side 8/2/2007* 14.7 30.29 2.06 26,000 0.9 542 311 13.8 ND ND ND ND ND ND ND ND ND
Cal-Sag Channe] 43 Route 83 Center 7/30/2003  28.83 11.30 0.39 86,000 0.0 12.0 63.0 5.0 40.9 9 175 0.88 3,034 7471 2.05% 0232 <1
Cal-Sag Channel 43 Route 83 Side 7/30/2003 4380 24.20 0.55 43,000 1.0 9.0 42.0 48.0 499 8 65 1.04 2,473 4,706 3.136 0.122 <1
Cal-Sag Channel 43 Route 83 Center 8/9/2007  24.09 10.4 0.43 37,000 0.0 12.3 43.2 44.5 49.8 8 2 0.41 2,339 4,518 0.179 2.760 3

Cal-Sag Channel 43 Route 83 Side 8/9/2007  42.06 16.3 0.39 36,000 0.0 72 48.5 44.3 493 8 15 0.57 2,312 4,579 0.156 4.671 <1

* Samples taken on this date from Cicero on the Cal-Sag were discarded by Stickney lab due to heavy oil odor and fear of flammability
The contractor labs did analyze these sediment samples
TEC 9.79

ND= No data rec [N

BDL= Below Detection Limit From MacDonald toxicity threshold ¢



2002 - 2006 MWRDGC Sediment Data

Waterway

North Shore Channel

North Shore Channel

North Shore Channel

North Shore Channel

North Shore Channel

North Shore Channel

North Shore Channel

North Shore Channel

North Branch Chicago River
North Branch Chicago River
North Branch Chicago River
North Branch Chicago River
Chicago River

Chicago River

Chicago River

Chicago River

Chicago River

Chicago River

Chicago River

South Branch Chicago River
South Branch Chicago River
South Branch Chicage River
South Branch Chicago River
South Branch Chicago River
South Branch Chicago River
South Branch Chicago River
Bubbly Creek

Bubbly Creek

Bubbly Creek

Bubbly Creek

Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicage San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicage San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicage San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Chicago San and Ship Canal
Calumet River

Calumet River

Calumet River

Calumet River

Calumet River

Calumet River

Calumet River

Station

#

35
35
102
102
36
36
101
101
37
37
73
46
74
74
74
100
100
100
100
39
39
39

108
108
108
108
99
99
99

99
40
40
40
40
75
75
75
75
41
41
41
41
92
92
92
92
49
49
49
55
55
55
55

Location

Central St.
Central St.
Oakton St.
QOakton St.
Touhy Ave.
Touhy Ave.
Foster Ave.
Foster Ave.
Wilson Ave.
Wilson Ave.
Diversey Parkway
Grand Ave.
Lake Shore Drive
Lake Shore Drive
Lake Shore Drive
Wells St.
Wells St.
Wells St.
Wells St.
Madison St.
Madison St.
Madison St.
Loomis St
Loomis St.
Loomis St.
Loomis St.
Archer Ave,
Archer Ave.
Archer Ave.
Archer Ave.
Damen Ave.
Darnen Ave.
Damen Ave.
Damen Ave.
Cicero Ave.
Cicero Ave.
Cicero Ave.
Cicero Ave.
Harlem Ave.
Harlem Ave.
Harlern Ave.
Harlem Ave.
Lockport
Lockport
Lockport
Lockport
Ewing Avenue
Ewing Avenue
Ewing Avenue
130th Street
130th Street
130th Street
130th Street

Side
Center
Side
Center
Side
Center
Center
Side
Center
Side
Side
Center
Center
Side
Center
Center
Side
Side
Center
Center
Side
Center
Center
Side
Side
Center
Center
Side
Side
Center
Center
Side
Side
Center
Center
Side
Side
Center
Center
Side
Side
Center
Center
Side
Side
Center
Side
Center
Side
Center
Side
Center
Side

Sample
Date

/772005
7712005
7/20/2005
7/20/2005
7/21/200:
T121/200¢
7/27/2005
7/27/2005
27/2005
712712005
7/28/200!
7/18/200¢
8/2/2007
8/2/2002
712612006
8/21/200%
8/21/200%
72712006
7/27/200¢
8/27/200%
7/28/200¢
7/28/200¢
8/26/2002
8/26/2002
8/2/2006
8/2/2006
8/22/2002
8/22/2002
&/2/2006
8/2/2006
8/19/200%
8/19/200:
8/2/200¢
8/2/200¢
8/29/200%
8/29/2002
8/4/200¢
8/4/1200¢
9/3/2002
9/3/2002
8/4/200¢
8/4/200¢
9/11/2002
9/11/2002
7/25/2006
7/25/200¢
8/1/2003
7/26/2007
7/26/2007
/82003
8/8/2003
/2712007
7/27/12007

Cd
mg/kg
0.9

03

0.4

0.9
11
0g

03
13
0.4

Cr

mgkg
23
23
41
4?2
31
34
23
26
20

17

18
40

Cu
mg/kg

28

9

Fe
mg/ke
13,613
13,828
21,512
16,720
7,738
10,915
10,247
21,906
4,219
7,580
13,822
20,386
22,861
21,727
19,489
33,700
27,800
26,776
23,916
29,600
24,816
25,728
17,600
20,300
17,944
15,242
17,000
19,600
16,289
17,206
25,100
23,700
19,759
21,465
28,648
49,047
20,999
22,339
20,467
18,314
19,196
19,538
22,623
22,329
12,714
21,000
51,809
45,305
33,340
32,459
12,246
28,442
9,802

Pb
mg/keg

2

Hg
mg/ke
0.117

<0.00006
b

0.1i8
0.019
0.036
0.029
0.136

0.140

0.061
0.148
0.100
0.084
0.067
0.092
0.023

Mn

367
364
516
381
183
273
220
419
98
191
226
336
377
374
344
367
366
357
348
381
333
395
257
351
446
264
248
286
267
232
363
346
324
325
408
354
310
286
261
301
220
218
392
392
307
343
894
1,123
767
929
503
835
477

Ni

mg/kg mg/ke
16

16

16

18
22

Ag

Zn

mg/kg mgkg

<0.3
1.0
<0.3
1.4
<0.3
<03
<0.3
<0.3
1.2
<0.3
203
8.5
4.8
<0.1
1.2
0.6
9.7
<0.2
6
5.8
348
4.7
3.9
<0.1
<0.2
0.2
4.0
33
38
3.8
3.7
49
6.2
53
<0.1
<0.1
0.6
1.7
<0.1
<0.1
0.2
<0.2
<0.1
<0.1
<0.2

Ed

77

115



2002 - 2006 MWRDGC Sediment Data

Waterway

Grand Calumet River
Grand Calumet River
Grand Calumet River
Grand Calumet River
Little Calumet River
Litile Calumet River
Little Calumet River
Little Calumet River
Little Calumet River
Little Calumet River
Little Calumet River
Little Catlumet River
Little Calumet River
Little Calumet River
Cal-Sag Channel
Cal-Sag Channe]
Cal-Sag Channel
Cal-Sag Channel
Cal-Sag Channel
Cal-Sag Chaonel
Cal-Sag Channel
Cal-Sag Channel
Cal-Sag Channel
Cal-Sag Channel
Cal-Sag Channel
Cal-Sag Channel

Station

#

PR - -

76
76
76
57
57
58
58
58
58
59
59
59
59
43
43
43
43

Location

Burmnham Averue
Burnham Avenue
Bumham Avenue
Bumham Avenue
Indiana Avenue
Indiana Avenue
Indiana

Indiana

Halsted Street
Halsted Street
Halsted

Halsted

Ashland Avenue
Ashland Avenue
Ashland Avenue
Ashland Avenue
Ashland Avenue
Ashland Avenue
Cicero Avenue
Cicero Avenue
Cicero Avenue
Cicero Avenue
Route 83

Route 83

Route 83

Route 83

Center
Side
Center
Side
Center
Side
Center
Side
Center
Side
Center
Side
Side
Side
Center
Side
Center
Side
Center
Side
Center
Side
Center
Side
Center
Side

Sample
Date

9/3/200:
9/3/200:
712512007
7/2512007
7/14/2003
7/14/2003
7/30/2007
7/30/2007
7/9/2003
7/9/2003
7/31/2007
7/31/2007
8/13/2003
7/23/2007
9/5/2003
9/5/2003
8/1/2007
8/1/2007
7/31/2003
7/31/2003
8/2/2007*
8/2/2007*
7/30/2003
713012002
8/9/2007
8/9/2007

~ Samples taken on this date from Cicero on the Cal-Sag were discarded by Stickney
The contractor labs did analyze these sediment samnples

ND= No data

BDL= Below Detection Limit

Cd

10

ND
ND

paper

Cr
1P

an

22

33
30

ND
ND

Cu

18 <o

21

31

ND
ND

Fe
mg/kg
16,395
35,469
24,231
12,375
25,922
34,576
27,990
24,522
36,008
35,547
28,205
37,614
17,100
16,172
22218
21,773
13,510
19,014
23,923
31,211

ND

ND
34,216
36,406
31,831
32,546

Pb
sl o

g

Hg

1o

0.107
0.003
0.003
0.106

0.107
0.175

ND
ND

Mn

209
734
381
238
598
607
628
632
562
3167
438
3,178
433
432
495
398
283
407
474
529
ND
ND
595
509
471
488

Ni
mgkg mgkg

38
21

19

~

14.2
18.0

“

ND
ND

mg/ke
4.2
10.0

1.0
1.7
1.0
<0.2
<0.2
0.8

<0.2
<0.2
0.6
<0.2
1.2
1.0
<0.2
<0.2
1.1
1.8
ND
ND
23

<0.2
<0.2

b

N
ND



Attachment 6



TABLE 1: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT COLLECTED
FROM THE CHICAGO RIVER DURING 2002

Compound’ Chicago River 2002
74 center 74 side 100 center 100 side
Acenaphthene ND ND 133,636 ND
Anthracenc ND ND 197,597 ND
Benzo(a)anthracene 3,566 4,958 320,609 5,495
Benzo(a)pyrene ND ND 263,107 ND
3,4-Benzofluoranthene 4,011 5,318 237,613 ND
Benzo(ghi)perylene 1,796 2,130 90,603 ND
Benzo(k){luoranthene 4,850 5,993 271,756 ND
Chrysene 4,570 5,936 354,511 6,925
Fluoranthene 8,117 10,101 969,568 11,804
Fluorene ND ND 142,392 ND
Indeno(1,2,3-cd)pyrene ND 2,032 87,800 ND
Naphthalene ND ND 5,691 ND
Phenanthrene 4,490 4,704 1,005,339 7,621
Pyrene 7,210 9,167 701,548 10,164
4,4'-DDT 31 36 29 63
4,4 DD 52 4] 59 49
4,4'-DDD 75 68 75 79
PCB-1232 1,314 1,388 1,495 2,166
PCB-1260 372 497 534 1,656

'Concentrations expressed as pg/kg dry weight.
ND=Not detectable.



TABLE 2: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT COLLECTED
FROM THE SOUTH BRANCH CHICAGO RIVER AND SOUTH FORK SOUTH BRANCH
CHICAGO RIVER DURING 2002

South Fork South Branch
Compound’ South Branch Chicago River 2002 Chicago River 2002
30 center 108 center 108 side 99 center 99 side

Toluene ND ND ND 42 ND
Acenaphthene 11,541 ND 4,898 ND ND
Anthracene 16,513 5,386 12,524 ND ND
Benzo{a)anthracene 37,272 12,767 16,187 3,628 ND
Benzo(a)pyrene 42,585 9,578 11,945 ND ND
3,4-Benzoflucranthene 35,059 8,448 9,804 ND ND
Benzo(ghi)perylene 16,189 ND 5,440 ND ND
Benzo{k){luoranthene 47,795 10,599 14,274 ND ND
Bis(2-cthylhexylphthalate 68,074 ND ND ND ND
Chrysene 43,896 13,865 15,433 4,803 2,097
Fluoranthene 109,024 33,205 52,652 8,589 3,974
Fluorene 13,782 ND 6,886 ND ND
Indeno(1,2,3-cd)pyrene 15,200 ND ND ND ND
Naphthalene 6,620 ND ND ND ND
Phenanthrene 102,265 24,197 55,045 7,157 2,598
Pyrene 90,056 27,357 38,535 7,058 3,222
4,4-DDT ND ND ND ND 55
4,4'-DDE 53 70 58 130 61
4.4'-DDD 143 70 57 137 77
Dieldrin ND ND ND 32 17
Endosulfan sulfate ND 33 24 ND ND
PCB-1254 ND ND ND 1,471 1,015
PCB-1248 2,149 1,504 1,022 1,703 556
PCB-1260 327 1,157 ND 1,319 1,668

'Concentrations expressed as ug/kg dry weight.
ND=Nol detectable.



TABLE 3: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT COLLECTED
FROM THE CHICAGO SANITARY AND SHIP CANAL DURING 2002

Compound' Chicago Samtary and Ship Canal 2002

40 center 40 side 75 center 75 side 41 cenler 41 side 92 center 92 side

Acenaphthene ND ND 2,359 ND ND ND ND ND
Anthracene ND ND 4,182 ND 3,629 2,601 ND ND
Benzo(a)anthracene 2,802 ND 14,984 ND 6,558 4,567 2,076 1,616
Benzo(a)pyrene 2,538 ND 14,490 ND 5,779 3,760 2,215 1,854
3,4-Benzofluoranthene 2,701 ND 15,149 ND 5,333 3,499 2,052 1,711
Benzo(ghi)perylene ND ND 5,238 ND 2,679 1,584 1,155 ND
Benzo(kHluoranthene 3,245 ND 18,042 ND 6,842 4,769 2,551 2,090
Chirysene 3,654 3,282 18,657 ND 7,063 6,176 2,783 2,322
Fluoranthene 6,769 6,369 45,788 1,781 18,790 14,295 4,176 3,352
Fluorene ND ND 2,488 ND 2,441 1,879 ND ND
Indeno{1,2,3-cd)pyrene ND ND 4,820 ND 2,375 1,454 ND ND
Phenanihrene 3,838 3,409 29916 2,050 15,402 15,893 2,131 1,501
Pyrene 5,795 5,529 37,160 1,533 14,331 11,857 4,485 3,824
Aldrin ND 14 ND ND ND ND ND ND
4.4°-DDT 105 67 ND ND ND ND 9 8
4,4 -DDE 105 100 ND ND 47 ND 21 20
4,4-DDD 151 136 103 7 71 35 15 11
Dieldrin 9 ND 7 ND ND ND ND ND
Indosulfan sulfate ND ND ND ND ND 7 9 8
PCB-1254 ND ND 3,057 ND 767 333 ND ND
PCR-1248 1,581 1,153 7,945 392 1,756 864 542 452
PCB-1260 2,209 1,976 2,720 64 354 127 212 218

'Concentrations expressed as pg/kg dry weight.
ND=Not detectable.



TABLE 4: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT COLLECTED
FROM THE CALUMET RIVER AND THE GRAND CALUMET RIVER DURING 2003

Compound' Calumet River 2003 Grand Calumet River 2003
49 side 55 center 86 center 86 side
Acenaphthylene ND ND 3,825 1,939
Anthracene ND ND 2,126 ND
Benzo(a)anthracene ND ND 11,459 5,530
Benzo(a)pyrene 1,475 ND 12,919 7,369
3,4-Benzofluoranthene 1,346 ND 10,689 5,905
Benzo(k)y{luoranthene 1,245 ND 8,594 5,776
Bis(2-ethylhexyl)phthalate 36,031 ND 32,660 121,266
Butylbenzyl phthalate ND ND ND 33,280
Chrysene 1,596 ND 15,259 7,434
Di-n-octyl phthalate ND ND ND 81,255
Fluoranthene 2,131 ND 13,383 9,780
Phenanthrene 2,108 ND 3,967 3,725
Pyrene 2,039 ND 17,855 13,754
4,4-DDT ND 17 51 536
4,4'-DDE ND ND 60 32
4,4'.pDD ND ND 91 81
Dieldrin ND ND ND 25
PCB-1254 366 657 ND 1,196
PCB-1248 366 1,357 ND ND
PCB-1260 ND ND 821 ND
PCB-1016 296 1,138 682 ND

‘Concentrations expressed as pg/kg dry weight,
ND=Not detectable.



TABLE 5: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT COLLECTED
FROM THE LITTLE CALUMET RIVER DURING 2003

Compound' Little Calumet River 2003
57 side 56 center S6side 76 center 76 side
Anthracene ND ND ND 2,410 ND
Benzo(a)anthracene ND ND 3,539 3,312 1,364
Benzo(a)pyrene ND 1,444 2,889 2,485 1,231
3,4-Benzofluoranthene ND 1,820 2,959 2,211 1,469
Benzo(ghi)perylene ND ND 1,203 ND ND
Benzo(k)fluoranthene ND 1,804 2,544 2,023 1,318
Chrysene ND 1,898 3,924 3,383 1,534
Di-n-octyl phthalate ND ND ND 4,370 41,071
Fluoranthene 3,404 2,302 8,455 7,541 3,703
Indeno(1,2,3-cd)pyrene NI ND 1,347 ND ND
Phenanthrene ND ND 5,604 7,800 1.883
Pyrene 2,756 2,771 7,098 7,286 3,152
4,4-DDT 20 13 ND ND 8
4.4.DDTR 20 ND ND ND ND
4.4-DDD 25 ND 10 ND ND
Dieldrin 19 ND ND ND ND
PCB-1254 618 416 ND ND ND
PCB-1016 ND 396 ND 232 ND

'Concentrations expressed as pg/kg dry weight.
ND=Not detectable.



TABLE 6: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT COLLECTED
FROM THE CALUMET-SAG CHANNEL DURING 2003

Compound’ Calumet-Sag Channel 2003
S8 center 58 side 59 center  59side 43 center 43 side

Chlorobenzene ND ND 116 ND ND ND
Acenaphthene ND ND 2,586 ND ND ND
Anthracene ND ND 1,970 ND ND ND
Benzo(a)anthracene 2,045 2,529 3,371 2,676 ND ND
Benzo(a)pyrene ND ND ND 3,117 1,770 1,646
3,4-Benzofluoranthene ND ND ND 3,529 2,286 2,109
Benzo(ghi)perytene ND ND ND 1,487 ND ND
Benzo(k){luoranthene ND ND ND 3,398 2,370 1,480
Bis(2-cthylhexyl)phthalate ND 25,380 83,059 38,962 130,010 74,650
Butylbenzyl phthalate ND ND ND 2,847 ND ND
Chrysene 2,989 3,228 4,944 3,722 2,061 2,346
Di-n-butyl phthalate ND 3,088 ND ND ND ND
Fluoranthene 5,492 5,432 7,144 5,925 2,994 3,079
Indeno(1,2,3-cd)pyrene ND ND ND 1,504 ND ND
Phenanthrene 2,162 2,069 10,655 2,684 ND ND
Pyrene 4,484 4,821 8,472 5,565 3,268 3,935
Aldrin ND ND 318 ND ND i5
4,4°-DEYT ND ND ND 25 ND ND
4,4’-DDE 17 23 131 27 39 65
4,4-DDD ND ND 59 31 29 26
Dieldrin 16 12 ND 12 ND ND
PCB-1254 486 767 3,791 676 698 1,928
PCB-1248 ND ND 3,748 ND ND ND
PCB-1260 ND ND 1,162 237 274 528
PCB-1016 390 668 2,718 558 548 2,192

‘Concentrations expressed as ng/kg dry weight.
ND=Not detectable.



TABLE 7. ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT COLLECTED FROM
THE NORTH SHORE CHANNEL DURING 2005

Compound' North Shore Channel
35 center 35side 102 center 102 side 36 center 36 side 101 center

Acenaphthene ND ND ND ND 1,438 ND ND
Acenaphthylene ND ND ND ND 1,119 ND ND
Anthracenc ND ND 902 ND 3,562 417 497
Benzo(a)anthracene 1,446 677 3,859 ND 9,924 1,488 1,977
Benzo(a)pyrene 1,492 817 4,595 257 9,500 1,455 1,887
3.4-Benzofluoranthene 1,923 1,115 6,360 315 10,066 1,761 1,936
Benzo(ghi)perylene 564 ND 2,347 ND 4,474 474 660
Benzo(l)fluoranthene 1,713 1,030 5,743 273 8,632 1,409 1,901
Bis(2-cthylhexyl)phthalate ~ ND ND 15,571 ND 8,549 ND ND
Butylbenzyl phthalate ND ND ND ND ND ND 799
Chrysene 1,873 1,016 5,503 394 10,809 1,663 2,402
Dibenzo(a,h)anthracene ND ND ND ND 1,246 ND ND
Fluoranthene 4,269 2,026 10,563 840 21,963 2,738 4,389
Fluorene ND ND ND ND 1,709 NbD ND
Indeno(1,2,3-cd)pyrene 689 424 2,301 ND 4,416 464 636
Phenanthrene 2,057 777 4,914 599 14,871 1,355 2,136
Pyrene 3,425 1,637 8,310 711 18,566 2,522 4,282
4,4'-DDT 36 23 46 12 ND ND 8
4 4'-DDE 94 86 225 31 87 32 25
4,4-DDD 97 96 387 109 276 82 36
Endrin aldehyde ND ND ND ND 71 ND ND

'Concentrations expressed as pg/kg dry weight.
ND = Not Detectable.



TABLE 8 ORGANIC PRIORITY POLLUTANTS DETECTED IN SERDIMENT COLLECTED FROM
THE NORTH BRANCH CHICAGO RIVER DURING 2005

Compound’ North Branch Chicago River
37 center  37side 73 center 73side 46 center 40 side

Toluene ND 21 ND ND ND ND
Acenaphthene ND ND 75,687 902 ND ND
Anthracene 922 ND 135,456 2,390 3,393 2,420
Benzo(a)anthracene 3,393 674 198,987 9,490 9,948 7,255
Benzo(a)pyrene 3,454 679 182236 10,734 10,498 8,054
3,4-Benzofluoranthene 4,456 992 197,214 12,884 10,331 7,936
Benzo(ghi)perylene 1,435 ND 58,575 5,023 7,530 3,353
Benzo(k)}luoranthene 3,828 589 164,255 9,804 10,328 9,367
Bis(2-ethylhexyl)phthalate 8,895 ND 31,889 18,549 73,846 45,886
Butylbenzyl phthalate ND ND ND 4,943 ND ND
Chrysene 4,290 883 215,557 12,097 13,129 9,649
Dibenzo(a,h)anthracene 328 ND 20,315 1,407 ND 561
Fluoranthene 10,760 1,924 632,417 26,705 17,050 16,124
Fluorenc 555 ND 74,240 1,143 1,823 1,333
Indeno(l,2,3-cd)pyrene 1,546 ND 65,412 5,704 5,863 3,191
Naphthalene ND ND 48,372 ND ND ND
Phenanthrene 7,155 698 691,027 13,954 15,762 10,936
Pyrene 8,060 1,606 523,517 21,507 16,151 16,473
4.4'-DDT ND ND ND 58 95 ND
4,4'-DDE 12 16 75 79 91 754
4,4.DDD 17 22 230 131 131 333

'Concentrations expressed as pg/kg dry weight,
ND = Not Detectable.



TABLE 9: ORGANIC PRIORITY POLLUTANTS DETECTED IN SERIMENT COLLECTED FROM
THE CHICAGO RIVER DURING 2006

Compound’ Chicago River
74 side 74 center 100 side 100 center
Acenaphthene 1,060 ND ND 1,890
Anthracene 1,610 ND 479 4,980
Benzo(ajanthracene 1,690 ND 973 8,930
Benzo(a)pyrenc 1,580 4,100 898 8,260
3,4-Benzofluoranthene 2,010 4,650 782 8,500
Benzo(ghi)perylene 644 ND ND 2,630
Benzo(k}luoranthene 1,880 4,670 881 8,500
Bis(2-cthylhexyl)phthalate 5,110 ND ND 13,300
Chrysene 3,050 4,640 1,080 9,360
Dibenzo(a,h)anthracene ND ND ND 739
Fluoranthene 9,810 9,390 2,440 22,100
Fluorene 1,730 ND ND 2,230
Indeno(l1,2,3-cd)pyrene 757 ND 350 3,070
Phenanthrene 8,330 3,980 1,980 16,200
Pyrene 6,890 8,660 2,550 19,000
4,4'-DDE ND 35.1 ND 75.7
4.4'-DDD 8.7 50.3 15.6 94.0
PCB-1254 ND ND 2,200 ND
PCB-1260 ND 245 ND 745
PCB-1016 ND 499 ND 974

'Concentrations expressed as ug/kg dry weight.
ND = Not Detectable.



TABLE 10: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT COLLECTED
FROM THIE SOUTH BRANCH CHICAGO RIVER AND SOUTH FORK OF THE SOUTIH BRANCH
DURING 2006

South Fork South

Compound' South Branch Chicago River Branch Chicago River
39 side 39 center 108 side 108 center  99side 99 center

Benzene ND ND 447 ND ND ND
Toluene ND ND ND ND 50.9 ND
Acenaphthene 21,100 11,700 2,230 ND ND 2,850
Acenaphthylene ND ND 1,080 1,240 ND ND
Anthracene 37,800 16,100 3,080 1,120 1,480 7,350
Benzo(ayanthracene 63,800 34,600 5,360 4,740 6,440 19,200
Benzo(a)pyrene 54,800 33,200 5,200 5,430 5,590 18,200
3,4-Benzofluoranthene 59,1600 36,100 4,740 4,790 6,170 21,500
Benzo(ghi)perylene 14,800 8,830 1,860 1,950 2,490 10,500
Benzo(k)fluoranthene 60,000 35,000 5,390 5,580 7,100 18,200
Bis(2-ethylhexyl)phthalate ND 36,500 5,460 13,300 16,900 23,800
Butylbenzyl phthalate ND ND ND ND ND 4,280
Chrysene 64,700 38,100 5,530 5,860 7,890 22,300
Dibenzo(a,h)anthracene 4,300 2,980 420 600 ND 2,260
Di-n-butyt phthalate ND ND ND ND ND 9,210
Di-n-octyl phthalate ND ND ND ND ND 6,720
Fluoranthene 164,000 93,900 11,400 7,740 16,500 45,200
Fluorene 20,900 11,700 1,750 ND ND 3,530
Indeno(1,2,3-cd)pyrene 17,700 16,600 1,940 2,030 2,580 10,600
Naphthalene 10,000 6,410 2,980 ND ND ND
Phenanthrene 133,000 76,900 7,450 3,620 10,800 34,300
Pyrene 134,000 79,000 12,600 £,240 16,000 34,000
Alpha-BHC 12.3 ND ND ND ND ND
4,4'-DDT ND ND ND 14.0 48.8 327
4,4'-DDE 146 gl.5 17.4 76.5 443 47.4
4.4.DDD 160 217 44.5 103 76.4 82.8
PCB-1248 ND ND ND 1,510 690 528
PCB-1260 1,930 ND ND 645 1,030 2,000
PCB-1016 3,200 1,680 ND ND ND ND

'Concentrations expressed as pg/kg dry weight.

NI = Not Detectable.



TABLE [1: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT COLLECTED

FROM THE CHICAGO SANITARY AND SHIP CANAL DURING 2006

Compoundl Chicago Sanitary and Ship Canal
40 side 40 center 75 side 75 center

Toluene ND 224 ND ND

Acenaphthene ND 1,380 1,220 3,260
Anthracene 1,520 1,330 2,610 6,110
Benzo(a)anthracene 6,030 7,590 9,470 26,900
Benzo{a)pyrene 0,470 8,650 8,430 20,700
3,4-Benzofluoranthene 7,860 9,300 8,980 17,500
Benzo(ghi)perylene 3,260 5,070 3,740 10,900
Benzo(k)fluoranthene 7,510 9,460 8,560 15,700
Bis(2-cthylhexyl)phthalate 29,300 30,000 20,000 16,900
Chrysene 7,680 8,730 11,800 40,900
Dibenzo(a,hjanthracene 886 1,020 881 3,100
Fluoranthene 14,500 11,800 17,800 58,700
Fluorene ND 1,400 1,570 4,020
Indeno(1,2,3-cd)pyrene 3,210 5,060 3,720 9,470
Naphthalene ND ND ND 1,050
Phenanthrene 6,890 6960 11,000 31,900
Pyrene 13,300 10,600 16,100 27,200
44-DDT 52.8 103 22.0 324

4,4'-DDE 102 57.6 71.6 83.5

4,4'-DDD 117 74.0 86.3 113

PCB-1254 ND ND 1,780 2,470
PCRB-1248 1,480 951 4,140 7,730
PCB-1260 2,080 1,140 915 1,040

'Concentrations expressed as ug/kg dry weight.

ND = Not Detectable.



TABLE i1 (Continued): ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT

COLLECTED FROM THE CHICAGO SANITARY AND SHIP CANAL

DURING 2006

C()mpound] Chicago Sanitary and Ship Canal
41 side 41 center 92 side 92 center
Acenaphthene 1,040 2,380 ND ND
Acenaphthylene ND 959 ND ND
Anthracene 2,080 5,800 1,530 ND
Benzo(a)anthracene 3,310 15,700 940 ND
Benzo(a)pyrene 2,730 13,500 1,090 2,980
3,4-Benzofluoranthene 2,740 13,600 1,030 2,980
Benzo(ghi)perylene 790 3,720 359 ND
Benzo(k)fluoranthene 3,240 13,600 1,110 3,140
Bis(2-ethylhexyl)phthalate 4,230 3,810 ND ND
Chrysene 3,790 17,300 1,410 2,960
Dibenzo(a,h)anthracene ND 1,250 ND ND
Fluoranthene 10,200 36,100 1,780 4,860
Fluorene 1,360 2,790 ND ND
Indeno(1,2,3-cd)pyrene 963 4,240 387 ND
Phenanthrene 6,660 18,500 082 ND
Pyrene 8,650 26,100 2,170 5,930
4,4.DDE 101 59.7 9.0 36.8
4,4-DDD 42.3 53.4 9.6 22.4
PCB-1254 1,090 1,100 ND ND
PCI3-1248 3,390 3,110 ND ND
PCB-1260 287 312 ND 335
PCB-1016 ND ND 184 ND

‘Concentrations expressed as ug/kg dry weight.

NI = Not Detectable.



TABLE 12: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT
COLLECTED FROM THE CALUMET RIVER DURING 2007

Compound’ Calumet River 2007
55 center 55 side 49 center 49 side
Methylene chioride ND ND 26.7 ND
Benzo(a)anthracene 1,260 ND 512 531
Benzo{a)pyrene 1,380 ND 446 520
3,4-Benzofluoranthene 2,260 380 333 464
Benzo(ghi) perylene 661 ND ND ND
Benzo(k)}luoranthene 773 ND 304 476
Chrysene 1,620 ND 601 630
Fluoranthene 3,710 482 959 1,090
Indeno(1,2,3-cd) pyrene 677 ND ND ND
Phenanthrene 3,500 ND 894 913
Pyrene 3,320 405 1,100 1,190
PCRB-1242 1,160 ND ND ND

'Concentrations expressed as pug/kg dry weight.
ND=Not detectlabie.



TABLE 13: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT

COLLECTED FROM THE LITTLE CALUMET RIVER DURING 2007

Compound' Little Calumet River 2007
57 side 56 center S6side 76 center 76 side
Methylene chloride ND ND ND ND 303
Anthracene ND ND ND 435 ND
Benzo(a)anthracene 2,340 ND 813 1,530 ND
Benzo(a)pyrene 2,580 ND 901 1,640 439
3,4-Benzoftuoranthene 3,730 ND 1,730 2,710 801
Benzo(ghi)perylene 1,630 ND 565 682 291
Benzo(k}luoranthene 3,380 ND 775 978 285
Bis(2-ethylhexyl) phthalate ND ND ND 5,340 ND
Chrysene 3,370 ND 1,340 1,920 423
Dibenzo(a,h) anthracene 596 ND ND ND ND
Fluoranthene 7,640 ND 1,790 3,220 837
Indeno(1,2,3-cd)pyrene 1,810 ND 446 687 ND
Phenanthrene 2,170 ND 949 1,560 392
Pyrene 5,970 ND 2,020 2,870 709
4,4.DDT 46.6 ND ND ND ND
4,4'-DDIR 13.8 ND ND NI ND
4,4'-DDD 90.5 ND ND ND ND

'Concentrations expressed as jg/kg dry weight,

ND=Nol detectlable.



TABLE 14: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT

COLLECTED FROM THE CALUMET-SAG CHANNEL DURING 2007

Compound’ Calumet-Sag Channel 2007
58 center 58 side 59 center  59side 43 center 43 side

Chlorobenzene ND ND 59.2 86.0 ND 89.4
Methylene chloride ND 25.9 ND ND ND ND
Toluene ND 67.1 ND ND ND ND
Acenaphthene ND 1,670 ND ND ND ND
Anthracene ND 2,440 827 1,000 ND ND
Benzo(ayanthracene 1,060 7,290 2,210 2,780 1,070 ND
Benzo(a)pyrene 1,060 7,520 1,870 2,740 1,450 628
3,4-Benzofluoranthene ND ND ND ND 2,130 759
Benzo(ghi)perylene 518 2,500 751 1,200 1,210 670
Benzo(k)fluoranthene 799 4,900 1,020 1,600 1,740 726
Ris(2-ethylhexyl}phthalate ND 7,330 8,050 13,200 8,280 9,020
Chrysene ND ND ND ND 1,650 864
Dibenzo(a,h) anthracene ND ND ND ND 573 443
1,2-Dichlorobenzenc ND ND ND ND ND 455
Di-n-butyl phthalate ND ND ND ND ND 1,250
Fluoranthene 2,920 21,700 4,600 5,740 2,880 1,260
Fluorene ND 1,690 804 1,550 ND ND
Indeno(1,2,3-cd)pyrenc 515 3,520 782 1,080 1,220 642
Phenanthrene ND ND ND ND 717 663
Pyrenc 2,530 16,800 5,040 5,790 2,690 1,720
4,4’ -DDE ND ND ND ND ND 114
4.4’-DDD ND ND 20.4 ND ND ND
PC13-1242 ND ND ND ND ND 7,390

'Concentrations expressed as pg/kg dry weight.

ND=Nol detectable.



TABLE 15: ORGANIC PRIORITY POLLUTANTS DETECTED IN SEDIMENT
COLLECTED FROM THE GRAND CALUMET RIVER DURING 2007

Compound’ Grand Calumet River
86 center 86 side

Acenaphthene 2,190 ND
Acenaphthylenc 2,530 1,870
Anthracene 4,940 885
Benzo(a)anthracene 18,500 4,460
Benzo(a)pyrene 19,300 4,910
3,4-Benzofluoranthene 19,200 3,200
Benzo(ghi) perylene 7,600 1,570
Benzo(k)fluoranthene 14,600 3,550
Bis(2-cthylhexyl)phthalate 11,500 5,340
Chrysene 20,400 4,990
Dibenzo(a,h) anthracene 2,180 480
Fluoranthene 28,800 ND
Fluorene 2,350 ND
Indeno(1,2,3,-cd) pyrene 7,850 1,640
Phenanthrene 22,900 2,530
Pyrene 27,800 7,230
4.4-DDT 21.8 ND
4,4-DDD 26.6 17.4

'Concentrations expressed as pgrkg dry weight.
ND=Not detectable.
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WW Code/ North West

River System Location Description Latitude Longitude
WW_12 Buffalo Creek @ Lake-Cook Rd, 42°08.110" 87° 58.15¢'
WwW_ 13 Des Plaines River @ Lake-Cook Rd. 42°09.126' 87° 54.612'
WW_17 Des Plaines River @ Oakton St. 42° 01.512' 87° 52.494
WW_18 Salt Creek @ Devon Ave. 41° 49.546' 87° 54.047
WW_19 Des Plaines River @ Belmont Ave. 41° 56.236' 87° 50.975'
WW_20 Des Plaines River @ Roosevelt Rd. 41° 51.878' 87° 49.639'
Ww 22 Des Plaines River @ Ogden Ave. 41° 49.256' 87° 48.654
WW_23 Des Plaines River @ Willow Springs Rd. 41° 44,135' 87° 52.901
WW_24 Salt Creek @ Wolf Rd. 41° 40.548 87° 54.025'
WW_29 Des Plaines River @ Stephen St. 41° 40.899 88° 00.147"
WW 31 Middle Fork, North Branch Chicago River @ l.ake-Cock Rd. 42°09.144' 87° 49.101
WWwW_32 Skokie River @ Lake—Cook Rd. 42° 09.143' 87° 47.605'
WW_34 Neorth Branch Chicago River @ Dempster St.. 42° 02.411" 87° 47.190
WW_35 North Shore Channel @ Central Ave. 42°03.830" 87° 41.210
WW_36 North Shore Channel @ Touhy Ave. 42° 00.690" 87° 42.600'
WW_37 North Branch Chicago River @ Wilson Ave. 41° 57.860" 87° 41.800"
WW_39 South Branch Chicagoe River @ Madison St. 41°52.911" 87° 38.135'
WW_40 Chicago Sanitary & Ship Canal @ Damen Ave. 41° 50.532' 87°40.518"
WW 41 Chicage Sanitary & Ship Canal @ Harlem Ave. 41°48.070° 87° 47.080'
WW_42 Chicago Sanitary & Ship Canal @ Route # 83 41° 42.130" 87° 56.360'
WW_43 Cal-Sag Channel @ Route # 83 41° 41.790" 87° 56.480'
WW_46 North Branch Chicage River @ Grand Ave. 41° 53.480" 87° 38.440'
WW_48 Chicago Sanitary & Ship Canal @ Stephen St. 41° 40.750" 88° 00.683
WW_49 Calumet River @ Ewing St. 41° 43.683' 87° 32.53¢'
WW_50 Wolf Lake @ Burnham Ave. 41° 39.878' 87° 32.330'
WW_52 Little Calumet River @ Wentworth Ave, 41°35.131" 87° 31.792
WW_54 Thorn Creek @ Joe Orr Rd. 41° 31.250" 87° 37.522
WW_55 Calumet River @ 130th St. 41° 39.550' 87° 34.349'
WW_56 Little Calumet River @ Indiana Ave. 41° 39.136' 87° 35.828
WW_57 Little Calumet River @ Ashland Ave. 41° 39.089' 87° 39.63%
WW_58 Cal-Sag Channel @ Ashiand Ave. 41° 39.312' 87° 39.640'
WW_59 Cal-Sag Channel @ Cicero Ave. 41° 39.340' 87° 44.294
WW 64 West Branch DuPage River @ Lake St. 41° 58.708 88° 07.989
WW_73 North Branch Chicago River @ Diversey Ave. 41° 55.920' 87° 40.94¢'



WW_74
WW_75
WW_76
WwW_77
WW_78
WW_79
WW_80
WW_86
WW_89
WW_90
WW_91
WW_92
WW_96
WW_97
WW_99
WW_100
WW_101
WW_102
WW_103
WW_104
WW_105
WW_106
WW_108
WW_109
WW_110

Chicago River @ Lake Shore Drive

Chicago Sanitary & Ship Canal @ Cicero Ave.

Little Calumet River @ Halsted St.

Higgins Creek @ Eimhurst Rd.

Higgins Creek @ Wille Rd.

Salt Creek @ Higgins Rd.

Salt Creek @ Arlington Hts. Rd.

Grand Calumet River @ Burnham Ave.

West Branch DuPage River @ Walnut Lane

Popiar Creek @ Rt. 19

Des Plaines River @ Material Service Rd.

Chicago Sanitary & Ship Canal @ Lockport Powerhouse Forebay
North Branch Chicage River @ Albany Ave.

Thorn Creek @ 170th St.

South Fork, South Branch Chicago River @ Archer Ave.
Chicago River Main Sterm @ Wells St

North Shore Channel @ Foster Ave.

North Shore Chanrel @ Oakton Ave.

West Fork, North Branch Chicago River @ Golf Rd.
North Branch Chicago River @ Glenview Rd.

Skokie River @ West Frontage Rd.

West Fork, North Branch Chicago River @ Dundee Rd.
South Branch Chicago River @ Loomis St.

Salt Creek @ Brookfield Ave.

West Branch DuPage River @ Springinsguth Rd.

41° 53.30%'
41° 48.169'
41° 39.440'
42° 01.287
42° 01.120°
42° 01.880'
42° 00.736'
41° 37.870'
41° 61.750'
42°01.841"
41° 35.794'
41° 35.781°
41° 58.475'
41° 35.357
41° 50.331°
41° 53.259
41° 58.543
42° 01.570°
42° 03.307
42° 04129
42° 05.332'
42° 08.300'
41° 50.747
41° 49.370'
42° 00.485'

87° 36.864'
87° 44.616'
87° 38.47¢
87° 56.436
87° 56.201"
87° 00.679
88° 00.075'
87° 32.352'
88° 08.182'
88° 14.51¢'
88° 04.112'
88° 04.117'
87° 42.375'
87° 34.862'
87° 39.849'
87° 38.045'
87° 42277
87° 42,580
87° 46.487"
87° 46.466'
87° 45504
87° 50.095
87° 39.662'
87° 50.494'
88°07.142
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Attachment 9




Client #: CHI-98-041101 Page: Page 1 of 2
Address: Metro Water Reclamatiocn Dist. of C Date: 09/26/2003
6001 W. Pershing Log #: L80852-1
R & ilding
T, 60804
Wasik
. ) / R _”_’-v\\
Sample Description: Analytical Report.mwﬁ§§§w§g4

Date Sampled: 09/08/2003

Time Sampled: 12:15
Sediment Samples Date Received: 0%/08/2003

Collected By: Client

Reportable Extr. Anly.
Results Units Method Limit Date Date Analyst

Parameter

.
Faqmlum 1 wg/kg  {(dw) 60108 0.50 08/15 &
Copper 8 mg/kg  (dw) 6010R 0.50 09715 BI
¥ G/ KG
Lead o ng/kg  (dw) 60108 5.0 08/15 8t
Wickel 1 mg/kg (dw) 6010B 3.0 ce/15 S
zZinc co mg/kg (dw) 6010B 2.0 09/15 5
Percent Soliid 8 % 8SM25408 0.10 G9/10 0%/1C KB
4.6 mg/kg {(dw) 3050/6010 2.1 09/11 08/12 SE
120 mg/kg (dw) 3050/6010 2.1 pe/11 09/12 SB
250 mg/kg {dw) 3050/6010 2.1 69/11 05/12 SR
33 mag/kg (dw) 3050/6010 2.1 69/11 08/12 8B
540 mg/kg (dw) 3050/6010 4.2 09/1:1 09/12 8B
1800 ng/sKg  1sm1 120 09/11
440 mg/kg (dw) SC&0 23 09/17
ab 1 1991
ab 2 6010E

US Biosystems 3231 NW 7th Avenue Boca Raton, FL 33431 (888)862-5227
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Client #: Page:
Address: C Date:

Log #:

Sample Description: Analytical Report:

: Date Sampled:
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SCHLEEDE - HAMPTON ASSOCIATES, INC.
CONSULTING ENGINEERS

1612 LANDMEIER ROAD, SUITE C. ELK GROVE VILLAGE, ILLINGIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3116

Date: 9/22/2003

+#10
Sieve Portion,

-H10
Sieve Portion.

Boring No. WW-58 iy

Total Sample Wit.:

Sieve Size
1
3i4
12
348
No.4
No.10
No.20
No.40
No.100
No.200

-,

Cum Wt. Ret
0.0
0.0
0.0
0.0
0.0
0.0
0.4
2.8
24.1

8.3

Wt of Sample at Start of Hydrometer : 345

Hydrometer
Portion.

Elaps. Time {min)
1
4
5]
15
30

LL:

Gravel : 0

Cu:

Unified Classification:

14.0

Uncorrected
14.0
10.5
8.5
8.5
55

Pi:
Sand :

Ce:

AN

2.5

Sample No. Side

154.5

% Retaining
0.0
0.0
0.0
6.0
0.0
0.0
0.8
52
442
703

Project Name: Waterway Sediment Samples

% Passing
100.0
100.0
100.0
100.0
100.0
100.0
98.2
84.8
55.8

29.7

Temperature (C):

Depth: 0

ProjectID: 73286

Temp Bath Bulb Reading: 4.0

Corrected % Passing
11.0 20.0
7.5 13.8
55 10.0
35 5.4
2.5 4.5
1.5 27
1.5 27
1.5 27
1.5 2.7

PI:
Silt: 27
D10: 0.0128 D30: 0.076

SAND, Some Siit, SM

Specific Gravity: 2.70

Test No. 23

Total Passing % Dia (mm)
100.0 25.0000
100.0 19.0000
100.0 12.5000
100.0 6.5000
100.0 4.7500
100.0 2.0000
99.2 0.8500
94.8 0.4200
55.8 0.1500
297 0.0750

245

Total Passing % Dia (mm)
20.0 0.0480
13.8 0.0245
10.0 0.0221
6.4 0.0129
4.5 0.0082
2.7 0.0065
2.7 0.0046
2.7 0.0032
2.7 0.0013

Organic: No
Clay : 3
D60: 0.179




REPORT OF GRAIN SIZE ANALYSIS

SCHLEEDE-HAMPTON ASSOCIATES, INC.

1.8, Standard Sieve

0.001

3" 3/4" #4 #10 #40 #100 #200
100 B FRC]
90 A
A
\\
\
80
\
\\
70
Y
\\
60
\
AN
A
\\
50
Y
)\
\L
\
40
\
30
AN
20
i
10 N
~a.
. ®l—igi—g %
100.000 10.000 1.000 0.100 0.010
Grain Size in Millimeters
GRAVEL SAND
- " - SILT OR CLAY
coarse fine coarse medium fine
Boring No.: WW-58 Sample No.: Side Depth: 0 L1 %: PL %: Pl %:
Gravel: 0 Sand: 70 Silt: 27 Clay: 3 Cu: 14.0 Cc: 2.5 Dia10:0.013 Dia30:0.076  Dia60: 0.17¢
Unified Classification: SAND, Some Silt, SM
Project Name; Waterway Sediment Samples Client: U.8.Biosystems, inc. ProjectiD: 73286
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Client #: CHI-98-041101

Address: Metro Water Reclamatio
60C1 W. Pershing
R & D Building
Cicero, IL 60804
Jennifer Wasik

Sample Description:

Sediment Samples

Parameter Results

»

Lead 110
Nickel 27
Zinc 410
Gen ;

Acmd Inscluble Sulfide 870
Total Organic Caxrbon 1300
uwaontraﬂt Lab 1 ART
Subcontract Lab 2 ART
Subcontract Lab 2 587487

US Biosystems 3231 NW 7th Avenue

Page:
Date:
Log #:

Analytical Report:.
Date Sampled:

Time Sampled:

Date Received:
Collected By:

Reportable Extr.

Units Method Limit
mg/kg (dw) 60108 .30
mg/kg (dw) 60108 0.20
mg/kg (dw) 6010B 3.0
mg/kg (dw) 6010B 1.0
mg/kg (dw)  6010B 0.80

% SM2540B 0.10¢
mg/kg (dw) 3050/6010 2.7
mg/kg (dw) 3050/6010 2.7
mg/kg (dw) 3050/6010 2.7
mg/kg (dw) 2050/6010 2.7
mg/kg (dw) 3050/6010 5.

mg/k?é& 1992 240
mg/kg (dw) 9060 25
1991
50108
060
Boca Raton, FL 33431

Page 1 of 2
09/26/2003
L.ecRBz2-2
g
WW58Center’
05/6873003
12:30 .
08/08/2003
Client
Anly.
Date Date
08/15 0%/15
08/15 09/15
08/15 09/15
0e/15 08/15
09/15 09/15
0e/10 08/10
08/11 09/12
09/11 08/12
08/11 09/1z
09/11 ©08/12
0e/11 ©08/12
0s/11 09/11
0S/17 08/17

(888)862-5227

Analyst
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Client #: §-041101 Page: Page 2 of 2
Address: Metro Water Reclamation Dist. of C Date: 09/26/2003
£001 W. Pershing Log #: 1L80852-Z
R & D Buiiding
Cicero, TIL 606804
Jennifer Wasik

Sample Description: Analytical Report: WWS8Center
Date Sampled: 08/08/2003
Time Sampled: 12:30

Sediment Samples Date Received: 05/09/2003
Collected By: (Client
Reportable Extr. Anly.
Parameter Results Units Method Limit Date Date Analyst

{continued)

i cerzirfied to meet

fcrmad using BPA, ASTM, NIOSH,

ing MI-matrix

ND-non de

SUB DOH#E 861:

.
&C¢

RTH

US Biosystems 3231 NW 7ER Evenue Boca Raton, FL 33437 (888 862-5227
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SCHLEEDE - HAMPTON ASSOCIATES, INC.

CONSULTING ENGINEERS
1612 LANDMEIER ROAD, SUITE C. ELK GROVE VILLAGE, ILLINOIS 66007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3115 Project Name: Waterway Sediment Samples ProjectlD: 73286

T

¢} Sample No. Center Depth: 0 Test No, 22

Daie: 9/22:2003  Boring No. YW-58

Total Sample Wt.: 125.0

Sieve Size Cum Wt Ret % Retaining % Passing Total Passing %  Dia (mm)

M*#m S ) 00 0o 00 1000 25 5000
Sieve Portion. ¥4 0.0 0.0 100.0 100.0 19.0000
12 6. 0.0 100.0 100.0 12.5000
3/8 0.0 0.0 100.0 100.0 9.5000
No.4 0.0 0.0 100.0 100.0 4.7500
o No.10 0.0 0.0 100.0 100.0 2.0000
s10  No2o 10 20 98.0 98.0 0.8500
Sieve Portion.  No4d 2.8 5.5 94.5 94.5 0.4200
No.100 13.1 25.4 74.6 74.8 0.1500
No.200 18.4 358 B4.1 84.1 0.0750

Wit of Sample at Start of Hydrometer ¢ 514 Temperature (C): 254

Temp Bath Bulb Reading: 4.0

Specific Gravity: 2.70

Elaps. Time {min} Uncorrected Corrected % Passing Total Passing % Dia (mm)
Hydrometer 1 29.0 26.3 50.6 50.8 0.0431
Portion. 2 255 22.8 43.9 43.9 0.0312
5 23.0 20.3 39.1 39.1 0.0201
15 17.0 14.3 275 275 0.0120
30 14.0 11.3 21.8 21.8 0.0087
80 12.0 9.3 17.9 17.9 0.0082
120 8.5 6.8 13.1 13.1 0.0044
230 8.0 5.3 10.2 10.2 0.0031
1440 7.0 4.3 8.3 8.3 0.0013
LL: PL: PI: Organie: No
Gravel : 0 Sand : 36 Sift: 33 Clay : 9
Cu: 224 Ce: 1.0 D10: 0.0029 D36: 0.014 D60: 0.065

Unified Classification:  SILT and SAND, ML
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LLS. Standard Sieve

SUHLEEUE-HAMP TUON ASSOCIATES, INC.

ki 3i4" #4 #10 #40 #100 #200
100 < >y .
90 AN
N\
80
hY
t
70 .
60 || 5
A
50 Y
N A
N
40 %
AY
AN
\\
0
3 N |
'\
N
20
s
N
¥
10 e
0 . } -
100.000 10.000 1.000 0.100 0.010 0.001
Grain Size in Millimeters
GRAVEL SAND
- : ) SiLT OR CLAY
coarse fine coarse medium fine
Boring No.: WW-58 Sample No.: Center Depth: 0 LL%: PL %: Pl %:
Gravel: Sand: 36 Silt; 55 Clay: 9 Cu: 224 Cc: 1.0 Dia10:0.003 Dia30:0.014  Dias0: 0.065
Unified Classification: SILT and SAND, ML
Preject Name:  Walerway Sediment Samples Client: U.5.Biosystems, Inc. ProjectiD: 73285



Client #: CHI-28-041101 Page: Page 1 of 2
Addresgg: Metro Water Reclamation Dist. of C Date: 0%/25/2003
£001 W. Persghing Log #: L&808%2-3
R & D Building
Cicero, IL 60804
Jennifer Wasik

Sample Description: Analytical Report: WW86Side
Date Sampled: 09/08/2003
Time Sampled: 11:30

Sediment Samples Date Received: 09/09/2002
Collected By: Client

Reportable Extr. anly.

Parameter .., i~ Results Units Method Limit Date Date Analyst
e 2.9 mg/kg {dw) 601CRB 0.20 08/15 08/15
o 3.2 mg/kg (dw) 60103 0.20 08/1%  ©0g/1
e 150 wg/ kg (dw) 60108 2.0 09/15 08/15
10 ma/kg (dw) 60108 1.9 08/15 0g/1%
4¢ mg /g {(dw) 6010R 0.60 08/15  09/1%
21 % SM2540R .10 0e/10 092/10 ¥EB
Cadmiun 11 mg/kg {dw) 3050/6010 4.8 09/11 ©9/12 SB
Copper 670 mg/kg (dw) 305076010 4.8 09/311 08/12 SB
Lead £70 mg/kg {(dw) 3050/6010 4.8 09/11 09712 8B
Nickel 38 mg/kg (dw) 30350/6010 4.8 09/12 8B
Zinc 1300 mg/kg {dw) 3050/6010 5.5 05/12 6B
i 2800 mg/&\%%@ 1991 520 69/11
Total COrganic Carbon 3300 mg/kg {dw) SOE0 53 08/17
Bubcontracks
Subcontract Lab 1 ARI 1991 g
Subcontract Lab 2 ART 6010B SUE
Subcontracc Lab 3 E87487 3060 sUB

US Biosystems 3231 NW 7th Avenue Boca Raton, FL 23431 (888)862-5227




Client #: -598-04110 Page: Pags 2 oif 2
Address: Metro Water Dist. of C Date: $5/26/20032
2001 W. Pers Log #: LB8C&s52-3
R & D Building
Cicero, IL 60804
Jennifer Wasik
Sample Description: Analytical Report: WW86Side
Date Sampled: 09/08/2003
Time Sampled: 11:36
Sediment Samples Date Received: 09/08/2003
Collected By: Client

Reportable Extr. Anly.
Parameter Results Units Method Limit Date Date Analyst

{continued)

it IL-meers

ww-web wb; C{f!-sse att

damatrix int. L:improper
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< |1y submitted,

US Bilosystems JI23T7RNW7EH AVenue Boea Raton, FL33431T (B88)yBE2=5227 T
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Parameter

Subdontz
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Analytical Report:
Date Sampled:
Time Sanpled:
Date Received:
Collected By:

Reportakle Extr. An
Regults Units Kethod Limif Date Date Analyst

US Bilosyste

3231 KW 7th Avenue Boca Raton, FL 33431 {888)862-5227




SCHLEEDE - HAMPTON ASSOCIATES, INC.

CONSULTING ENGINEERS

1612 LANDMEIER ROAD, SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3111

Date: 9/22/2003

Boring No. WW-86 Sample No. Side

Total Sample Wt.: 743

Project Name: Waterway Sediment Samples

Depth: 0

ProjectID: 73286

TestNo. 19

Sieve Size Cum Wt. Ret % Retaining % Passing Total Passing %  Dia {mm)

+#10 1 0.0 0.0 100.0 100.0 25.000C
Sieve Portion. 3/4 0.0 0.0 100.0 100.0 18.0000
172 0.0 0.0 100.0 100.0 12.5000

378 0.0 0.0 100.0 100.0 $.5000

No.4 0.0 0.0 100.0 100.0 4.7500

No.10 0.0 0.0 100.0 100.0 2.0000
510 No.20 3.0 59 041 94.1 0.8500
Sieve Portion,  No.40 9.9 19.4 80.5 80.6 0.4200
No. 100 21.8 42,7 57.3 57.3 0.1500

No.200 30.3 58.5 40.5 40.5 0.0750

Wt of Sample at Start of Hvdrometer: 51.0 Temperature (C): 24.5
Temp Bath Bulb Reading: 4.0
Specific Gravity: 2.70

Elaps. Time (min) Uncorrected Corrected % Passing Total Passing % Dia (mm)

Hydrometer 1 21.0 18.0 34.9 34.9 0.0460
Portion. 2 18.5 15.5 30.1 30.1 0.0330

5 16.0 13.0 252 252 0.0212

13 11.5 8.5 18.5 18.5 0.0126

30 8.5 5.5 10.7 10.7 0.0090

60 6.5 3.5 6.8 6.8 0.0065

120 6.0 3.0 5.8 5.8 0.00486

250 5.0 2.0 3.9 3.9 0.0032

1440 4.5 1.5 2.9 2.9 0.0013

1L Pl: PI: Organic: No
Gravel : 0 Sand : 60 Silt: 37 Clay : 3
Cu: 211 Ce: 0.7 D16: 0.0086 D30; 0.033 D60: 0.182

Unified Classification:  Silty SAND, SM
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0.010 0.001

GRAVEL

SAND

coarse ;

fine

coarse

medium fine

SILT OR CLAY

Boring No.:

Gravel: 0

WW-86
Sand: 60

Sample No.:
Sift: 37

Unified Classification: Siity SAND, SM

Project Name:

Walerway Sediment Samples

Side Depth: 0 LL%:
Clay: 3 Cu: 211 Cc: 0.7 Dia10:0.009

Ciient: U.S5.Biosystems, Inc.

PL %: Pl %
Dia30:0.033 Dia60: 0.182

ProjectiD: 73286



Client #:
Address: Metro

PR
6001

jay]
S

Parameter

Hetals.,
mium
Copper

s
Ladd

Lead
Nickel
Zinc

Cadmium

Lead
Nickel
Zinc

éene:a' ‘2m
Acid Insoluble Sulfide
Tctal Organic Carbon

S
Subcontract Lab 1
Subcontract Lab 2
5 ct Lab 2

8 Biosystems 3231 NW 7th Avenue

CHI-98-041101

Water

Reclamat

Results

1.9
i 50
L7 120
-JQ“ 11

L 410

A
(o)

i

i80¢0
1600

10N

EENGE

mg/kg
mg/ kg
ng kg
mg /kg
mg kg

ot

mg/ kg

mg kg

ma /g
mg kg
mg kg

mgé&fﬁgé

wy /g

Dist.

Page:
¢ Date:
Log #:

Analytical Report:

(Gw)
{dw)
{(dw)
{(dw)
(dw)

{dw)
{dw)
{dw)
{dw)

{dw)

{dw)

Boca Raton, FL

Date Sampled:
Time Sampled:
Date Received:
Collected By:

Reportable Extr.

Method Limit
60108 0.20
60108 0.20
60108 2.0
60108 1.0
60108 0.70

SMZB408 6.10

2050/6010 2.2
2050/6010 2.2
30850/601C 2.2
3050/6010 2.2
3050/6010 4.3
1991 250
90690 19
1591
60108
8060
32431

Page 1 of 2
ey Sy f N
0972672003
LE0852-4

WWg86Centear
05/08/2003
12:00

03/09/200

(0

anly.
Date Date
09/15 /15
08/1% 09/15
08/15 08/15
05/15%5 08/15
09/15 09/15
09/10 0 08710
08/11 09712
08/ 68/12
05/1 05/12
¢3/11 08/12
0%/11 0%8/12
ge/1r 09/11
69/17 09/17

(888)862-5227
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Client #: CHI-298-041101 Page: Page 2 cof 2
Address: Metro Water Reclamation Dist. of T Date: 09/26/2003
6001 W. Pershinc Log #: L380852-4
R & D Building
Cicero, IL 60804
Jennifer Wasik

Sample Description: Analytical Report: WW86Center
Date Sampled: 09/08/2003
Time Sampled: 12:00

ediment Samples Date Received: 09/09/2003
Collected By: Client

Reportable Extr. Anly.
Parameter Regults Units Method Limit Date Date Analyst

(continued)

VELAC reguarements
; MI-matrix interxference; WA-not appl.

we-wet wt; C{#)-se2 attach

2:n0 known @ eg. 3:QC fai 3 D; 4:matrix int. B:rimprepex

L-axceeds calibration; ¢-holding time exczeded; T-value < MDL; V-present in blank

Y-impropexr preservation; B-cclonies exceed range; I-resulc between MDL and PQL

2o

i}ly submitted,
Mike Xiwmmed
40 Senior Project Manager

200020

VA CERTH# 0038hH

US Bicsystems 3231 KW 7th Avenue Boca Raton, FL 33431 (888)862-5227
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Client #
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Parameter

Report:
Sampled:
Sampled:
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Collected By:
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SCHLEEDE - HAMPTON ASSOCIATES, INC.

CONSULTING ENGINEERS
1612 LANDMEIER ROAD. SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3114 Project Name: Waterway Sediment Samples ProjectID: 73286
Date:9/22/2003  Boring No. WW-86 Sample No. Center Depth: 0 Test No. 21

Total Sample Wt.: 2727

Sieve Size Cum Wt. Ret % Retaining % Passing Total Passing % Dia {(mm)

510 1 0.0 0.0 100.0 100.0 25.0000
Sieve Portion. %4 0.0 0.0 100.0 100.0 18.0000
2 0.0 0.0 100.0 100.0 12.5000

33 0.0 0.0 106.0 100.0 9.5000

No.4 0.0 0.0 100.0 100.0 4.7500

________________________________ No.10 0.0 0.0 100.0 100.0 2.0000
“#10 No.20 0.4 0.8 99.2 99.2 0.8500
Sieve Portion,  Na.40 1.5 2.7 97.3 7.3 0.4200
No.100 17.7 31.8 88.2 68.2 0.1500

Ne.200 47.3 24.9 15.1 15.1 0.0750

Wi of Sample at Start of Hydrometer : 357 Temperature (C): 245
Temp Bath Bulb Reading: 4.0
Specific Gravity: 2.70

Elaps. Time (min} Uncorrected Corrected % Passing Total Passing % Dia {mm)

Hydrometer 1 9.5 6.5 11.5 11.5 0.0492
Portion. 2 7.0 4.0 7.1 7.1 0.0353

5 6.5 3.5 6.2 6.2 0.0224

15 6.0 3.0 53 53 0.0130

30 5.8 2.5 4.4 4.4 0.0092

[$18] 4.5 1.5 2.7 2.7 0.0085

120 45 1.5 2.7 2.7 0.0046

256 4.5 1.5 2.7 27 0.0032

1440 4.5 1.5 2.7 2.7 .0013

LL: PL: PI: Organic: No
Gravel : 0 Sand : 85 Silt: 12 Clay: 3
Cu: 3.1 Ce: 1.5 D10: 0.0444 D30: 0.096 De60: 0.138

Unified Classification:  SAND, Little Silt, SP-SM
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U.5. Standard Sieve
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Grain Size in Millimeters
GRAVEL SAND
t L
coarse i fing coarse L medium fine SILT OR CLAY
Boring No.: WW-88 Sample No.: Center Depth: 0 L% PL %: Pl %:
Gravel: 0 Sand: 85 Siit; 12 Clay:3 Cu: 3.1 Ce: 1.5 Dia10:0.044

Unified Classification: SAND, Litlle Siit, SP-SM

Project Name: Waterway Sediment Samples

Client: U.S.Biosystems, Inc.

Dia30:0.096 Dia60:0.138

ProjectlD: 73286



Client #: CHI-98-041101 Page: Page 1 of 2
Address: Metro Water Reclamation Dist. of C Date: 09/26/2003
6001 W. Pershing Log #: 1.80852-5
R & D Building
Cicero, IL 60804
Jennifer Wasik
Sample Description: Analytical Report: WW52Side
Date Sampled: 09/08/2003
Time Sampled: 11:20
Sediment Samples Date Received: 09/0%/2003
Collected By: Client
Reportable Extr. Anly.
Parameter Results Units Method Limit Date Date
da G,
Cadmium meg/kg  (dw) 6010B 0.20 09/15 09/15
Copper mg/kg (dw)} §010B 0.20 09/15 09/18
Lead wg/kg  (dw) 6010R 2.0 09/1% 09/1%
Nickel mg/kg (dw) 60108 1.0 09/15  09/15
Zine mg/kg {dw) 60108 0.70 09/15 09/15
% SM2540B 0.10 09/10 098/10
BDL mg/kg {dw} 3050/6010 2.1 99/11 09/12
57 ng/kg {(dw} 3050/6010 Z2.1 09/11 09/12
77 mg/kg {dw) 3050/6010 2.1 0g/11 09/12
Nickel 34 mg/kg {dw) 3050/6010 2.1 09/11 09/12
Zine 230 mg/kg (dw) 3050/6010 4.3 09/11  09/12
1 } %' '
Acid Insoluble Sulfide 1200 mg /. f? 1991 230 09/11 09/11
Total Organic Carbon 930 mng/kg (dw) 9060 20 0%/17 69/17
Siboedntraces
Subcontract Lab 1 ART 1991
Subcontract Lab 2 ARI 60108
Suhcontract Lab 3 E87487 9060
TS—Biosystens—3231-NW-7th—Avenye——Boca—Raton —FPL-33431 (888} 862-5227
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Client #:
Address:

CEI-98-04110
6001 W. Pershing
R & D Building
Cicero, 1L 60804
Jennifer Wasik

. Sample Description:

Sediment Samples

Parameter

{continued)

c d{#Y-estimated

Flags: L-

1
Metro Water Reclamatio

Results

CFR-Fb/Cu rule; MD-non detect (RL estimated}; NFL-no free liquids; dw-dry wr; ww-webt wg;

exceeds calibravion: ¢-helding time exceeded;

Page:
Date:
Log #:

Analytical Report:
Date Sampled:

Time Sampled:

Date Received:
Collected By:

Reportable Extr.
Limit

Units Method

EDL or U-below reporting limit; DL-diluted cuz; IL-meets internal lab limits; MI-matrix interference; NA-not appl.

Lri

l:surr. fail 2:n0 known QC reg. 23:QC fail %R cx %RPD; 4:matrix int.

T-value < MDL; V-present in blank

gs5: Y-improper pressrvation; B-colonies excesd range; I-result between MDL and PQL

QREE SBO126 DOH# EE6Z240
SUB DOH# §6122,8610% 586048 ADEM ID§ 40850
SC CERTH 98031602 TN CERTH# 62885
USACE Ga CERTH ¢17

VA& CERTH $0398 USDA Soil Permith

B

IT CERTH 200020

RTH 444

Senior Project Manager

US Bilosystems 3231 NW 7th Avenue

BEoca Raton, FL 33431

Page Z oi 2
0%/26/2003
Leoggrz2-5

WWs2Side
09/08/2003
11:20
09/09/2003
Client

Anly.

Date Date Analyst

All analyses wers performed using EPA, ASTM, NIOSH, USGS, or Standard Methods and certified to mest NELAC reguirements.

C{#) -se2 attached USB cods

improper £ld. proteoecl

(B88)B62-5227 —
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Analytical Report:
Date Sampled:

Time Sampled:

Date Received:
Collected By:
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SCHLEEDE - HAMPTON ASSOCIATES, INC.
CONSULTING ENGINEERS

1612 LANDMEIER ROAD, SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3112 Project Name: Waterway Sediment Samples ProjectlD: 73286

Date: 9/22/2003  Boring No. WW-32 Sample No, Side Depth: 0 Test No. 20

Total Sample Wt.: 3404

Sieve Size Cum Wt. Ret % Retaining % Passing Total Passing %  Dia (mm)

PP 1 0.0 0.0 100.,0 100.0 25.0000
Sieve Portion. ¥ 0.0 0.0 100.0 100.0 19.0000
12 0.0 0.0 100.0 100.0 12.5000
38 14.4 42 95.8 95.8 9.5000
No.4 26.1 7.7 92.3 92.3 4.7500
o No.10 56.3 185 835 83.5 2.0000
#10 No2o 5.2 9.6 90.4 75.5 0.8500
Sieve Portion,  No.40 12.2 22.4 7756 54.8 0.4200
No.100 19.6 36.1 63.9 53.3 0.1500
No.200 217 39.8 60.1 50.1 0.0750

Wi of Sample at Start of Hydrometer : 54,4 Temperature (C): 24,3

Temp Bath Bulb Reading: 4.0

Specific Gravity: 2.70

Elaps. Time {min} Uncorrected Corrected % Passing Total Passing % Dia {mm)
Hydrometer 1 325 295 53.8 44.8 0.0425
Portion. 2 28.0 25.0 454 37.9 0.0310
5 25.0 22.0 45.0 33.4 0.0200
13 19.0 16.0 281 24.3 0.0120
30 15.0 12.0 21.8 18.2 0.0087
&0 115 8.5 15.4 12.9 0.0063
120 Q.5 8.5 11.8 8.9 0.0045
250 7.5 4.5 8.2 6.8 0.0031
1440 6.0 3.0 3.5 4.6 5.0013
LL: PL: Pl Organie: No
Gravel : g Sand: 42 Silt: 45 Clay: 5
Cu: 67.1 Cc: 0.2 D10: 0.0046 D30: 0.017 D60:  0.307

Unificd Classification:  SILT and SAND, Trace Gravel, ML




U5, Standard Sieve
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Grain Size in Millimaters
GRAVEL SAND
- - - SILT OR CLAY
coarse fine coarse medium fine
Boring No.: WW-52 Sample No.: Side Depth: 0 LL%: PL %: Pl %
Gravel: 8 Sand: 42 Silt: 45 Clay: 5 Cu: 67.1 Cc: 0.2 Dia10:0.005 Dial30: 0.017  Dia60: (0.307

Unified Classification: SILT and SAND, Trace Grave!, ML

Project Name:

Waterway Sediment Samples

Client: U.S.Biosystems, Inc.

ProjectiD:
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Client #: CHI-$8-041101 Page:
Addressgs: Metro Water Reclamation Dist. of C Date:
5001 W. Pershing Log #:
R & D Building
Cicero, IL 60804
Jennifexr Wasik

Sample Description:

Parameter

> Sulfide
Carbon

Subcontract Lab 1
Subkcontract Lab 3

US Biosystems

Results

~1 = U W
Qo

3231 NW 7th Avenue

Analytical Report:
Date Sampled:

Time Sampled:

Date Received:
Collected By:

Reportable Extr.

Units Method Limit
ng/kg  {dw) 60108 0.20
mg/kg (dw) G010B 0.20
mg/kg (dw) 6010B 2.0
mg/kg {dw) 6010B 1.0
ng/kg (dw) 60108 0.70

% SM2540B 0.10
ng/kg (dw) 3050/6010 2.0
mg/kg (dw) 3050/6010 2.0
mg/kg (dw) 23050/6010 2.0
mg/kg {(dw) 3050/6010 2.0

g/kg {(dw) 3050/6010 3.9
mg/kg {(dw) 1991 120
mg / kg 3060 30

60108
9060

Boca Raton, PL 33431

Page 1 of 2
07/31/2003
L788%1-2
WW37 Side
07/08/2003
11:45
07/15/2003
Client
Anly.
Date Date
07/24 07/25
07/24 07/25
67/24 07/25
07/24 07/25
07/24 07/25
07/16 07/16
07/18 07/22
c7/28 07/22
07/18 07/22
07/18 07/22
c7/18 07/22
c7/21 07/2%
07/22 07/22

(888)862-~5227

Analyst




Client #: CHI-98-041101 Page: Page 2 of 2
Address: Metro Water Reclamation Dist. of C Date: 07/31/2003
6001 W. Pershing Log #: L78891-1

R & D Building
Cicero, IL 60804
Jennifer Wasik

Sample Description: Analytical Report: WWS7 Side
Date Sampled: 07/08/2003
Time Sampled: 11:45

Sediment Samples Date Received: 07/15/2003
Collected By: Client

Reportable Extr. Anly.
Parameter Results Units Method Limit Date Date Analyst

(continued)

21l analyvses were performed using EPAR, ASTM, NIOSH, USGS, or Standard Methods and certified to meet NELAC reguirements
Flags: BDL or U-below reporting limit; DL-diluted out; Ih-meets internal lab limits; MI-matrix interference; KA-not appl.
Flags: CFR-Pb/Cu rule; ND-non detect (RL escimated); NFL-no free liguids; dw-dry wr; ww-wat wt; C{#)-see attached USB code
FLDEP Flags: J{#!-estimated 1:surr. fail 2:no knouwn QC reg. 3:0QC fail %R or %RPD; 4:matrix int. 5S:improper f£ld. protocol

5: L-exceeds calibracion; (Q-holding time exceedesd; T-value < MDL; V-present in blank

gs: Y-improper preseyvation; B-colonies exceed range; I-result betwesn MDL and PQL

lessp {%fully submitted,

QAPH 980125 DOH# E86240 NC CERTH# 444

SUB DOHY 85122,86109,E66048 ADEM ID# 40850 IL CERTH 200020

SC CERTY 96031001 TN CERT# 02985

USACE GA CERT# 917 Mike Kimmel

VA CERTH# 00395 USDA Soil Perwmit# $-35240 Senior Project Manager

US Biosystems 3231 NW 7th Avenue Boca Raton, FL 33431 (888)862-5227




SCHLEEDE - HAMPTON ASSOCIATES, INC.
CONSULTING ENGINEERS

1612 LANDMEIER ROAD.SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TesiUiniquelD: 3052 Project Name: Waterway Sediment Samples ProjectiD: 732286

Boring No. 0 Sample No. WW97 Side Depth: 0 TestNo., 7

Total Sample Wt.: 169.8

Sieve Size Cum Wt Ret % Retaining % Passing Total Passing %  Dia {(mm) i
10 1 0.0 0.0 100.0 100.0 25.0000
Sieve Portion, 34 0.0 8.0 100.0 100.0 19.0000
12 2.2 1.3 a8.7 a8.7 12.5000
3/8 2.7 1.5 98.4 98.4 9.5000
No.4 55 3.2 96.8 96.8 4.7500
 Neao 10.1 5.9 64.1 94.1 2.0000
-#10 MNo.20 2.5 2.5 97.5 91.7 0.8500
Sieve Portion,  No.4D 1.8 4.8 95.2 89.6 0.4200
No.100 41.3 411 58.¢ 55.4 0.1500

No.200 £63.8 83.3 38.7 34.6 0.0750 )

Wt of Sample at Start of Hydrometer : 1005 Temperature (C): 259 !

Temp Bath Bulb Reading: 3.0

Specific Gravity: 2.70

Elaps. Time (min) Uncorrected Corrected % Passing Total Passing % Dia (mm)
Hydrometer 1 34.0 32.3 31.8 29.9 0.0415
Portion. 2 30.0 28.3 27.8 26.2 0.0302
5] 28.0 263 259 24.3 0.0194
15 23.5 21.8 21.5 20.2 0.0115
30 22.0 20.3 20.0 18.8 0.0082
80 18.5 16.8 16.5 15.5 0.0060
120 11.0 8.3 2.2 8.6 0.0044
250 10.5 8.8 8.7 8.1 0.0031
1440 10.0 8.3 8.2 7.7 0.0013
LL: 0 Pl 0 PI: 0 Organic: No
Gravel ; 3 Sand: 62 Sitt 27 Clay : 8
Cu: 39.5 Ce: 2.0 D10: 0.0047 D30:  0.042 D60: 0.1%6

Unified Classification:  SAND, Trace Gavel, Some Silt, SM
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Grain Size in Millimeters
GRAVEL SAND
- X - SILT OR CLAY
coarse L fing coarse medium fine
Boring No.: 0 Sample No.:  WWE7 Side Depth: 0 LL%: O PL %: 0 Pl %: O
Gravel: 3 Sand: 62 Silt: 27 Clay: 8 Cu: 38,5 Cc: 2.0 Dia10:0.005 Dia30:0.042 Diab0: 0.186

Unified Classification: SAND, Trace Gavel, Some Sill, SM

Project Name: Waterway Sediment Samples

Client: U.S.Biosystems. inc.

Project!D:

73286



Client #: CHI-98-04110

Address: ety clamati
5001 W. Pershing
R & D BRuilding
Cicero, IL 60804
Jennifer Wasik
Sample Description:
Sediment Samples
Parameter Results
a1 5
eLa ' L
Cadmium S 0.30
Copper o5
Lead
Nickel
Zinc

a

Cadmium BDL

Copper 16

Lead 110

Nickel 16

Zinc 83

Gare &

Acid Volatile sulilfide 15

Total Organic Carbon 8300

Subcontract Lab 1 BRI
487

Subcontract Lab 3 87

U8 Blosystems 3231 NW 7th Avenue

Page: Page 1 of 2
1 Dist. of C Date: 07/31/2003
Log #: 1L78891-2
Analytical Report: WWS7 Centerx
Date Sampled: 07/08/2003
Time Sampled: 12:30
Date Received: 07/15/2003
Collected By: Client
Reportable Extr. Anly.
Units Method Limit Date Date
ng/kg (dw) 60108 0.10 07/24 07/25
ng/kg (dw) 6010B 0.10 07/24 07/25
ng/kg  (dw) 6010B 1.0 07/24 07/25
mg/kg  {(dw) 6010B 0.60 07/24 07/25
mg/kg  (dw) 60108 0.40 07/24 07/2%
% SM2540B 0.10 07/16 07/16
mg/kg (dw) 3050/6010 1.3 07/18 07/22
mg/kg (dw) 3050/6010 1.3 07/18 07/22
mg/kg (dw) 3050/6010 1.3 07/18 07/22
mg/kg (dw) 2050/6010 1.3 07/18 07/22
mg/kg (dw) 3050/6010 2.6 07/18 07/22
mg/kg (Gw) 1391 1.3 07/21 ©07/21
mg/kg 9060 14 07/22 07/22
60108
9060
Boca Raton, PL 33431 (888)862-5227

Analyst

O n
oo %
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L
L.L
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Client #:
Address:

CHI-98-041101

60061 W. Pershing

I £0804

Results

Parameter

{(continued)

211 analyses were performed using BEPA, ASTM, NIOSH,

U-below

reporying

USRBIcsystems

Metro Water Reclamation Dist.

Page: Page 2

of C Date: 07/31/2
Log #: L78891-
Analytical Report: WWS7 Ce
Date SEUIK?].eCi: 0'7/()8//2

Time Sampled: 12:30

Date Received: 07/1i5/2
Collected By: Client

Units

ox Standard Methods and cercified

lak

Reportable Extr.
Date

Method Limit
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SCHLEEDE - HAMPTON ASSOCIATES, INC.
CONSULTING ENGINEERS

1612 LANDMEIER ROAD, SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3033 Project Name: Waterway Sediment Samples ProjectID: 73286

Date: 7/22/2003  Boring No.0 Sample No, WW97 Center  Depth: 0 TestNo. 8

Total Sample Wt.: 379.3

Sieve Size Cum Wi, Ret % Retaining % Passing Total Passing %  Dia {(mm)

aso 1 0.0 0.0 100.0 100.0 25.0000
Sjeve Portion. 4 0.0 0.0 100.0 100.0 19.0000
12 54 1.4 98.6 88.6 12.5000
3i8 6.1 1.6 98.4 98.4 9.5000
No.4 12.2 3.2 96.8 96.8 4.7500
-#10 No.20 25.6 254 74.6 64.8 0.8500
Sieve Portion.,  No.40 63.2 62.7 37.3 32.4 0.4200
Ne. 100 74.8 74.2 25.8 22.4 0.1500
No.200 81.2 80.7 19.3 16.8 0.0750

Wt of Sample at Start of Hydrometer : 1007 Temperature (Cy: 259

Temp Bath Bulb Reading: 3.0

Specific Gravity: 2.70

Elaps. Time {(min} Uncorrected Corrected % Passing Total Passing % Dia {(mm)
Hydrometer 3 19.0 17.3 17.0 14.7 0.0480
Portion. 2 18.0 14.3 14.0 12.2 0.0331
5 14.0 12.3 121 10.5 0.0212
15 13.0 11.3 11.1 9.6 0.0123
30 2.0 10.3 101 8.8 0.0088
60 10.5 8.8 8.6 7.5 0.0082
120 5.0 7.3 7.2 6.2 0.0045
250 7.5 5.8 57 4.9 0.0031
1440 5.5 4.8 4.7 41 0.0013
LL: 0 PL: 0 Pl: 0 Organic: No
Gravel : 3 Sand: &0 Sitt: 12 Clay : 5
Cu: 48.6 Ce: 9.9 D16: 0.0162 D30: 0.356 D60; 0.787

Unified Classification:  SAND, Trace Gravel, Little Silt, SP-SM




REPORT OF GRAIN SIZE ANALYSIS

U.8. Standard Sieve

SCHLEEDE-HAMPTON ASSOCIATES, INC.

0.001

3" 3/4" #4 #10 #40 #100 #200
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Grain Size in Millimeters
GRAVEL SAND
" - - SILT OR CLAY
coarsa fing coarse I medium fine
Boring No.: 0 Sample No.: WW87 Center Depth: a LL%: 0 PL %: 0 Pl%: 0O
Gravel: 3 Sand: 80 Silt: 12 Glay: 5 Cu: 48.6 Cc: 6.9 Diat10:0.016 Dia30:0.356 Diab0: 0.737

Unified Classification: SAND, Trace Gravel, Little Silt, SP-SM

Project Name: Waterway Sediment Samples Client: U.S.Biosystems, Inc.

ProjectlD:

73286

- o 2 T T



Client #: CHI-98-041101 Page: Page 1 of 2
Address: Metrc Water Reclamation Dist. of C Date: 07/21/2003
6001 W. Pershing Log #: L78891-3
R & D Building
Cicero, IL 60804
Jennifer Wasik
Sample Description: Analytical Report: WW76 Side

Date Sampled: C¢7/11/2003

Time Sampled: 12:3C
Sediment Samples Date Received: 07/15/2003

Collected By: Client

Reportable Extr. Anly.

Parameter Units Method Limit Date Date Analyst

Cadmium a 0.80 mg/kg {(dw) 601L0R 0.70 07/24 ©7/29 SUB
BEERN 29 mg/kg (dw) 6010E 0.70 07/24 07/29 SUB
af 61 mg/kg {dw) 50108 7.0 07/24 07/29 SUB
- £€.0 mg/kg {(dw} 60108 3.0 07/24 07/29 SUB
‘ 220 mg/kg  (dw) §010B 2.0 07/24 07/29 SUB

76 % SM25408 10 07/16 07/16 XB

1

Cadmium BDL mg/kg (dw) 2050/6010 1.3 07/18 07/22 LL
Copper 37 mg/kg (dw) 3050/6010 1.3 07/18 07/22 LL
75 mg/kg (dw) 3050/6010 1.3 0DI7/18  07/22 LL

13 mg/kg (dw) 3050/6C10 1.3 57/18  07/22  LL

240 mg/kg (dw) 3050/6010 2.6 07/18 07/22 1L

250 mg/kg {(dw) 1991 26 07/21 07/21 SUB

Total Organic Carbon 7160 mg kg 8060 13 07/22 07/22 SUR
ART 6010B SUB

Subcontract Lab 3 E87487 8060 SURB

US Biosystems 3231 NW 7th Avenue Boca Raton, FL 33431 (888)862-5227




Client #: CHI-98-041101

Address: Metro Water Recl
5001 W.
R & D Building
Cicero, IL 60804
Jennifer Wasik

Page:
Date:
Log #:

.
L
Pershing

il

Sample Description: Analytical Report:

Date Sampled:

Time Sampled:

Sediment Samples Date Received:
Collected By:

Reportable Extr.

Parameter

Results Units Method

(continued)

EPA, ASTM., NIOSH, USG or Standard Methods and

s internal lab limits; MI-matrix
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SCHLEEDE - HAMPTON ASSOCIATES, INC.

CONSULTING ENGINEERS
1612 LANDMEIER ROAD, SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3050 Project Name: Waterway Sediment Samples ProjectID: 73286
Date: 7/22/2003  Boring No. 0 Sample No. WW76 Side Depth: 0 TestNo. 5

Total Sample Wt.: 399.5

Sieve Size Cum Wt Ret % Retaining % Passing Tota!l Passing %  Dia (mm)

a0 1 0.0 0.0 100.0 100.0 25.0000
Sieve Portion. 3 0.0 0.0 100.0 100.0 19.0000
172 2.4 0.6 99.4 99.4 12.5000
38 8.9 22 97.8 97.8 9.5000
No.4 21.0 5.2 94.8 94.8 4.7500
" NoiD 40.2 101 89.9 89.9 2.0000
-#10 No.20 13.3 13.2 86.8 78.0 0.8500
Sieve Portion.  No.40 38,6 38.3 61.7 55.5 0.4200
No.100 85.7 85.0 15.0 13.5 0.1500
No0.200 80.5 89.7 10.3 9.3 0.0750

Wt of Sample at Start of Hydrometer : 100.9 Temperature (C): 25.9

Temp Bath Bulb Reading: 3.0
Specific Gravity: 2.70

Elaps. Time (min) Uncorrected Corrected % Passing Total Passing % Dia (mm)
H‘ydrometer 1 10.0 8.3 8.1 7.3 0.0485
Portion. 2 8.5 6.8 6.7 6.0 0.0346
5 7.0 53 5.2 4.7 0.0221
15 6.5 4.8 4.7 4.2 0.0128
30 6.5 4.8 4.7 4.2 0.0090
60 6.5 4.8 4.7 4.2 0.0064
120 6.0 4.3 4.2 3.8 0.0045
250 5.5 3.8 3.7 3.3 0.0031
1440 4.5 2.8 2.7 2.5 0.0013
LL: 0 PL: 0 PI: 0 Organic: No
Gravel : 5 Sand: 85 Siit: 7 Clay : 3
Cu: 5.8 Cc: 1.5 D16: 0.0875 D36: 0.256 D60: 0505

Unified Classification: SAND, Trace Gravel, Trace Silt, SP




REPORT OF GRAIN SIZE ANALYSIS
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U.S. Standard Sieve
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Grain Size in Millimeters
GRAVEL SAND
- - - SILT OR CLAY
coarse fine coarse medium fing
Boring No.: 0 Sample No.:  WW76 Side Depth: 0 LL%: 0 PL %: 0 Pl %: O
Gravet: & Sand: 85 Sily: 7 Clay: 3 Cu:358 Cc:1s Diat10:0.088 Dia30:0.256 Dia60: 0.505

Unified Classification: SAND, Trace Gravel, Trace Siit, SP

Project Name: Walerway Sediment Samples

Client: U.S.Biosyslems, [nc. ProjectiD: 73286



Client #: CHI-98-041101 Page: Page 1 of 2
Address: Metro Water Reclamation Dist., of C Date: 07/31/2003
6001 W. Pershing Log #: L78891-4
R & D Building
Cicero, IL 60804
Jennifer Wasik
Sample Description: Analytical Report: WW76 Center
Date Sampled: 07/11/2003
Time Sampled: 12:30
Sediment Samples Date Received: 07/15/2003
Collected By: Client
Reportable Extxr. Anly.
Parameter | Results Units Method Limit Date Date
R
He .
Cadmium V1.2 mg/kg {(dw) 60103 0.20 D7/24 07/25
Copper A7 ap mg/kg (dw)  6010B 0.20 07/24 07/25
Lead 7 140 mg/kg {dw) 60108 2.0 07/24 07/25
Nickel 28 17 mg/kg {dw) 60108 0.80 07/24 07/25
zZinc ’ mg/kg (dw) 60108 0.50 07/24 ©7/25
Perce
Percent Solid 3 SM25408 0.10 07/16 07/16
M
Cadmium EDL mg/kg (dw} 3050/6010 1.4 67/18 ©7/21
Copper 71 mg/kg (dw) 2050/6010 1.4 07/18 ©7/21
Lead 180 mg/kg {(dw) 3050/6010 1.4 07/18 ©07/21
Nickel 23 mg/kg (dw) 3050/6010 1.4 07/18  ©7/21
Zinc 230 mg/kg (dw) 3050/6010 2.7 07/18 07/21
Géneral iChemis
Acid Volatile Sulfide 350 mg/kg (dw) 1991 33 07/21 07/21
Total Organic Carbon 1700606 ng/ kg 2060 18 07/22 07/22
oti it :
Subcentract Lab i ART 60108
Subcontract Lab 3 287487 9060

Biosystems 23231 NW 7th Avenue

Boca Raton,

FL 33431

(888)862-5227

Analyst
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Client #: CHI-98-041101

kddress: Metro Water Reclamation
£001 W. Pershing
R & D Buillding
Cicero, IL 60804
Jennifer Wasik

Sample Description:

Sediment Samples

Parameter

Results

(continued)

NIOSH,

sas,

DL-diluted out;

E8ELZ40

ADEM ID# 40850

# 86122,86105.E85048

96031001

OU39%

or Standard Metheds and certified

 limite;
wh; ww-wet wb;

4:matyix

1 MDL and POL

U

ike

Page: Page 2 ¢f 2
Digt. of C Date: 07/31/2003
Log #: L788%1-4
Analytical Repert: WW76 Center
Date Sampled: 07/11/20C3
Time Sampled: 13:30
Date Received: 07/15/2003
Collected By: Client
Reportable Extr. 2anly.
Units Method Limit Date Date Analyst

Ceguirements.

Mi-matriy inte

4 Respec'ﬁully submitted,

Senior Project Manager

US Biosystems 3231 NW 7th Avenue

Boca Rateon, FL 33431 (8B8)8%5

-5227



SCHLEEDE - HAMPTON ASSOCIATES, INC.

CONSULTING ENGINEERS
1612 LANDMEIER ROAD, SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3051 Project Name: Waterway Sediment Samples ProjectlD): 73286

Date: 772272003

Boring No. 0 Sample No. WW76 Cen Depth: 0 Test No. 6

Total Sample Wt.: 2369

Sieve Size Cum Wt. Ret % Retaining % Passing Total Passing %  Dia {mm)

w0 1 0.0 0.0 100.0 100.0 25.0000
Sieve Portion, 34 0.0 0.0 100.0 100.0 19.0000
172 0.0 0.0 100.0 100.0 12.5000
318 00 0.0 100.0 106.0 9.5000
No.4 11 0.5 88.5 98.5 4.7500
o No.10 4.6 1.9 98.1 8.1 2.0000
#0 Ne.20 22 43 95.7 938 0.8500
Sieve Portion. 1No.40 5.5 110 89.0 87.3 0.4200
No.100 12.7 252 748 73.4 0.1500
N0.200 17.5 347 65.3 64.0 0.6750

Wt of Sample at Start of Hydrometer 1 50.3 Temperature (C): 239

Temp Bath Bulb Reading: 3.0

Specific Gravity: 270

Elaps. Time {min) Uncorrected Corrected % Passing Total Passing % Dia (mm)
Hydrometer 1 31.0 29.3 57.6 £8.5 0.0425
Portion. 2 360 28.3 §5.6 E4.5 0.0302
5 28.0 27.3 537 52.6 0.0183
15 25.0 23.3 45.8 44.9 8.0114
30 20.0 18.3 35.0 353 0.0084
60 16.0 14.3 281 27.6 0.0061
120 11.0 9.3 18.3 17, 0.0044
250 e.0 6.3 12.4 12.1 (.0031
1440 7.0 5.3 10.4 10.2 0.0013
LL: 0 PL: 0 PI: 0 Organic: No
Gravel : 0 Sand: 35 Silt: 53 Clay: 11
Cu: 534 Cec: 0.7 D10: 0.0011 D30: 0.007 D66: 0.058

Unified Classification:  SILT and SAND, Trace Gravel, ML




KEFORTD UF GRAIN S148 ANALYDID

1.5, Standard Sieve
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Grain Size in Millimeters
GRAVEL SAND
- - = SILT OR CLAY
coarse fine coarse medium fing
Boring No.: 0 Sample No.:  WW?76 Cen Depth: 0 LL%: 0 PL%: 0 Pl %: 0
Gravel: 0 Sand: 35 Silt: 53 Clay: 11 Cu: 524 Cec: 0.7 Dia10:0.001 Dia30:0.007 Dia60: 0.058
Unified Classification; SILT and SAND, Trace Gravel, ML
Project Name: Waterway Sediment Samples Client: U.S.Biosystems, Inc. ProjectiD: 73286
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Client #: CHI-98-041101 Page: Page 1 of 2
Addrees: Mebro Water Reclamation Dist. of C Date: 07/25/2003
6001 W. Pershing Log #: L78464-1

R & D Building
Cicaro, IL 60804
Jennifer Wasgik

Sample Degcription: Analytical Report: WW50Side
Data Sampled: 07/01/2003
Waterway Sediment Samples Time Sampled: 10:30

Date Receaived: 07/02/2003
Collected By: Client

Reportable Extr. anly.
Parameter ~ Regults Units Method Limie Data Date Analyst

Cadmium BDL mg/kg {(dw) 1891/6C10B 1.0 07/20 ©07/17 S8UB
Copper ;00 18 mg/kg (dw) 1951/6010B 1.0 07/10 07/17 SUB
Lead Set 120 mg/kg (dw) 1991/60108B 10 07/310 07/17 SUB
Nickel - BDL mg/kg (dw) 1591/60108B 7.0 07/10 07/17 SUB
inec . ' 170 mg/kg (dw) 1991/6010B 4.0 07/10 07/17 SUB
Percent Solid Y- 3 SM2540B  0.10 07/03 07/03 cP
Cadmium BDL mg/kg (dw) 3050/6010 2.9 07/10 07/10 VR
Copper 34 mg/kg (dw) 3050/6010 2.5 07/:x0 0Q7/10 VR
Lead 120 mg/kg {dw) 3050/6010 2.8 07/10 07/.0 VR
Nickel 8.3 mg/kg (dw}) 2050/6010 2.8 07/10 07/10 VR
Zinc 220 mg/kg {(dw} 2050/6010 5.7 07/16 07/10 VR
Acid Volatile Sulfide 400 wg/kg 1991 53 07/08 ©7/08 SUE
Total Oxganic Carbon 120000 wg/kg (dw) 9060 59 07/11 97/11 SUB
Subcontyract Lab 1 l EB7487 S0ED sSUB
Subcontract Lab 1 Anzl.Res.In 1991 /5010R SUB

3
Us—Bivayrtens 3231 - 7th—Xvenue Joca—Rateon, FL—33431 (88B)862-8227



Client #:
Address:

Parametey

]
FLDEF Tlaga
FLDEP Plags
DAPE 26CLZE

SUB DOR# 86222, 66105, EBEOAE

SC CERTH# S6031001
VaAlE

VA CERTH 00398

gg: Ji#}-sgtimaced

Y-impropes

USBIOSYSTEXS

Page:
Date:

CHI~-SB8-041202
Metro Water Reclamztion D

[
0
rr

(Y
=
ro

Fage 2 of 2
07/25/2003

L78464-1

€001 W. Pershing Log #:
R & D Building
Cicero, IL 60802
Jennifer Wasgik
Analytical Report: WW50Side
Date Sampled: 07/01/2003
Samples Time Sampled: 10:30
Date Received: 07/02/2003
Collected By: Client
Reportable Extr. Anly.
Rasults Unita Method Limit Date Date Analyst
(continued)

1t; DiL-g2iluted puy;

¢ L-exceeds calibration; O-helding time cxcceded; Tevalue < MDL; V-present in blank

resexvation; B-colonles excesd range: I-result hetween MDL and PQL

IL-neats internal lab limive; MI-matrix intarfarence;

. BSTM., HIGSH, UBG2Z, or Btandard Mcthsds and cextified ro mest NELAC regulremants.

nece; NA-not appl.

estimazed) . NFL-no free ligquids; dw-dry wt; ww-wet wk; Cif]-see stzached USB code

ligurre, fail 2:no known QC reg. 3:QC fail ¥R or ¥RPD; 4:matrix int., S:improper £1d. protocal

1ly submitted,

O0HE 865240 NC CBRTH 444 R

RDEN ID§ 40850 Il CERTH 200020

TH CERT# 22985

BA CERTE 317 fike ¥itmw

TSDA Soil Ferminl £-35240

Seniox Projoct Manager

T8 Bilosystams 1231 XW 7th xvenus Boca Raton, FL 33431

(8BB) 86§2-5227



07-95,03 FRI 10:54 FAX 561 447 6138 USBICSYSTEMS Zoo

e /

{ {

SCHLEEDE - HAMPTON ASSOCIATES, INC.

CONSULTING ENGINEERS
1612 LANDMEIER ROAD, SUITE C, ELK GROYE YILLAGE, ILLINOIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3043 Praject Name: Waterway Sediment Samples ProjectID: 73286

Date: 7/15/2003  Boring No.0 Sample No. WW50 Side Depth: 0 Test No. 1

Total Sample Wt.r 129.8

Sieva Slze Cum W, Ret % Retalning % Passing Total Passing %  Dia (mm)
a0 1 0.0 0.0 100.0 100.0 25.0000
Sieve Portion. W4 a.0 0.0 100.0 106.0 18.0060
412 8.3 6.9 3.1 3.1 12.5000
8 8.9 8.3 93.1 93.1 8.5000
No.4 13.5 10.4 89.6 89.8 4.7500
No.10 15.6 12.1 87.8 81.8 2.0000
" ato No.20 0.5 0.5 99.5 87.5 0.8500
Sieve Portion.  No.40 2.0 2.0 98.0 86.2 0.4200
No, 100 8.0 8.0 92.0 80.9 0.1500
No.200 11.4 11.4 B8.6 78.0 0.0750
Wt of Sample at Start of Hydrometer 1 100.3 Temperature (C): 259

Temp Bath Bulb Reading: 3.0
Specific Gravity: 2.60

Elaps. Tima (min)  Uncorrscted Corrected % Passing Total Passing % Dia (mm)
Hydrometer 1 42,0 40.3 40.7 35.8 0.0401
Portion. 2 375 5.8 36.1 31.8 0.0284
5 32.0 303 30.8 26.8 0.0184
15 24.5 22.8 23.0 202 00118
36 18.0 16.3 18.4 14.5 0.0087
&0 13.0 11.3 11.4 10.0 0.0063
120 8.5 5.8 ’ 5.8 8.0 0.0048
250 6.0 4.3 4.3 3.8 0.0032
1440 5.0 3.3 3.3 2.8 0.0014
LL: PL: I Organic: No
Gravel : 10 Sand: 12 Silt: 75 Clay: 3
Cu: 9.6 Ce: 1.9 D10: 0.0063 D30: 0.026 D60:  0.06

Unified Classification: SILT, Little Sand, Little Gravel, ML




REPUKIT UF GRAIN S48 ANALYSIS

SCHLEEDE-HAMPTON ASSOCIATES, INC.

U.S. Standard Sieve
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100 .y
— % i
SRR 15 1 I (5 VU N R SOOI O 1 U Y O (U U A OO VOV 1 VRN O G (N U AR A
N B .
s
40 1
80 . -
P
70 v . ¢
T
C
&0 ¢
\ n
| 1 t
50 F
Y i
\ n
40 “ e
B t
30 < 4
L
\\
20
N
N
10
Mo
[— |
i e 1
[+] I
100000 10.000 1.000 0.100 0.010 0.00%
Grain Slze in Milimeters
GRAVEL SAND
SILT OR QLAY
coarse | fine coarse | medium | fine
Boring No.: G Sample Ro.:  WWS5D Side Depth: 0 LL%: PL %: Pl %:
Graval; 10 Sand: 12 Silt: 75 Clay: 3 Cu: 9.6 Ce: 1.9 Dia10:0.006 Dia30:0.026  DiaG0: 0.060
Unifiad Classification: SILT, Lille Sand, Liiile Gravel, ML ’
Project Name: Walcrway Sadiment Samples Client: U.S . Biosystams, Inc. ProjectiD: 73286
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Client #: CHEI-98-041101 Page: Page 1 of 2
Addregs: Metro Water Reclamation Dist. of C Datae: 07/25/2003
6001 W. Pershing Log #: L784€4-2

R & D Building
Cicero, IL 60804
Jennifer Wasik

Sample Description: Analytical Report: WWS0Center
Date Sampled: 07/01/2003
Waterway Sediment Samples Time Sampled: 11:00

Date Received: 07/02/2003
Collected By: Client

Reportabla Extr. Anly.
Parameter . Rasults Units Hathod Limit Date Date Analyst

Cadmiuvm BDL mg/kg (dw) 1991/6010B Q.70 07/10 07/17 BSUB
Copper 12 mg/kg {(dw) 19%91/60102 0.70 07/10 07/17 &UB
Lead wg/kg [dw) 1581/60108 7.0 07/10 07/17 OB
Nickel mg/kg (dw) 1991/60102 3.0 07/x6 07/17 SUB
Zine mg/kg (dw) 1991/6010B 2.0 07/:0 07/17 SUB
% SM254 0B 0.10 07/03 ©07/63 CP '
BDL mg/kg (dw) 3050/6010 1.3 07/10 07/10 VR
Copper 8.7 mg/kg {(dw) 3050/6010 1.3 07/10 07/1i0 VR
Lead 23 mg/kg {dw) 3050/6010 1.3 07/10 07/10 VR
Nickel 3.5 mg/kg (Aw) 3050/6010 1.3 07/10 07/10 VR
Zinc 140 mg/kg (dw) 3050/6010 2.8 97/10 07710 VR
RN 3
Acid Volatile Sulfide 800 mg/kg 1991 140 07/08 07/08 3UB
Total Organic Carbon 5800 nmg/kg (dw) 3060 1s C7/1L 07/11 8UR
Subcontract Lab 1 £87487 3060 SUB
Subcontract Lab 1 Anal.Res.In 1991/60108 SUB

U8 EBiosysteme 3231 NW 7th Avenue Boca Ratom, FL 33431 (888)}562-5227
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Client #: CHI-98-041101 Page: Page 2 of 2
Addregs: Metro Water Reclamation Dist. of C Date: 07/25/2003
§001 W. Pershing Log #: 178464-2
R & D Building
Cicexo, IL 60804
Jennifer Wasik
Sample Degcription: Analytical Report: WWSOCenter
Date Sampled: ©07/01/20023
Waterway Sediment Samples Time Sampled: 11:00
Date Received: 07/02/2003
Collected By: Client
Reportable Extr. 2Anly.
Parameter Repults TUnits Mathod Limit Date Datea Analyst

{continued)

ALl analyses were performad using EFa, ASTH, NIOSH, USGS, or Standard Methods and certified to meet WELAC roquirements.
Flage: 3DL ox U-below reporting limit; Di-dilured our; IiL-meets internal lab limits; MI-matrix incerferen¢e: Wa-not appl.
Flags: CFR-Pb/Cu rule; WD-non datect (RL astimared); NFL-no free liquids; dw.-dry wt: ww-wet we; Clf)-sece attached USB codz
FLDER Pilags: Ji¥)-estimated L:surr. fall 2:no known QO req. 3:0C fail ¥R or ¥RBD; 4:matrix inc. S:improper £ld. prorocol
PLDEP Plage: L-exceeds calidration; Q-hoiding time exceeded; T-value < MDL; V-presenr in blank

FLDEF Flags: Y-improper grescovation; B-esloniesd exceed vange; I-result ketween MRL and POL

OAPE 980128 DOR# E26240 NC CERTH 444 Regppctfylly submitted,
SUE DOHE BE127,B6G105,E84040 ADEM ID$§ 46850 1L CERTH 200020

SC CERTH 36031001 TN CERTH (2985

UEACE G2 CERTYH 917 Mike Kimme

VA CBRTH 0395 USDA Soil Permity §-38242 Senicy Proiject. Manager

US Biopysvems 3231 NW 7th Avenue Boca Raton, PL 33431 (888} 861-5227
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SCHLEEDE - HAMPTON ASSOCIATES, INC.

CONSULTING ENGINEERS
1612 LANDMEIER ROAD, SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 (847) 2281079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3045 Project Name: Waterway Sediment Samples ProjectID: 73286

Sample No. WW50 Cent Depth: 0 Test No. 2

. Datwe:7/15/2003  Boring No.0

Total Sample Wt 254.6

Sievo Size Cum Wt. Rat % Retalning % Passing Total Passing %  Dia (mm)
) 810 1 0.0 0.0 100.0 100.0 25,0000
Sieve Portion. 34 0.0 0.0 100.0 100.0 18.0000
112 0.0 0.0 100.0 100.0 12.5000
8 2.2 0.8 99.2 9.2 9.5000
Mo.4 5.0 2.4 97.6 S7.8 4.7500
o N, 10 10.9 4.3 95.7 85.7 2.0000
410 No.20 5.8 58 9.4 9.3 0.8500
Sieve Portion.  No.40 13.3 133 88.7 83.0 0.4200
No.100 81.7 81.4 18.6 17.8 0.1500
No.200 86.1 85.8 14.2 13.6 0.0750

Wt of Sample at Start of Hydrometer : 100.3

Temperature (C): 25.9

Temp Bath Bulb Reading: 3.0

Specific Gravity: 2.60

Efaps. Time (min)  Uncorrected Corrected % Passing Total Passing % Dla (mm)
Hydrometer 1 13.5 11.8 11.8 11.4 0.0490
Portion. 2 11.0 9.2 8.4 2.0 0.0352
5 10.0 8.3 8.4 8.0 0.0224
15 10.0 8.3 8.4 8.0 0.0129
30 8.0 8.3 8.4 8.1 0.0092
80 8.5 4.8 4.8 486 C.C086
120 55 38 a8 3.7 10.0047
250 50 3.3 3.3 3.2 G,0032
1440 5.0 3.3 3.3 3.2 G.0014
LL: PL: Organic: No
Gravel Sand : 11 Clay :
Cu: 75 Ce: D16: 0.0410 D30 D60; 0325

Unified Classification:  SAND, Trace Gravel, Little Silt, SP-SM




REPORT Cr GRAIN SIZE ANALYSIS

SCHLEEDE-HAMPTON ASSOCIATES, INC.

U.5. Standard Sieve
kKR H4Y #4 #10 #40 100 #200
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Grain Size in Millimelers
GRAVEL SAND
T N SiLT OR CLAY
coarse | fine coarse ] medivm l fine St
Boring No.: 0 Sample No.:  WW5S0 Cent Depth: 0 LL % PL % Pl Yor
Gravel: 2 Sand: 84 Silt: 11 Clay:3 Cu:7.9 Cer 3.0 Dia10:0.041 Dia30:0.201 0iab0: 0.325

Unified Classification: SAND, Tmce Gravel, Liltle Sil], SP-SH

Project Name: Walerway Sediment Samples

Client: U.S.Biosystems, Inc. ProjectiD: 732886
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Client #:
Address:

=4

of C Date:

Page: Fac
&
Log #: &
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Sample Description: Analytical Report:
Date Sampled:
Time Sampled:
Sediment Samples Date Received:
Collected By:

Reportable Extr. Anly.
Results Units Method Limit Date Date Analyst

Parameter

Cadmium G.20 ng kg {(dw) 60108 .10
Copper 7.7 mg /g {dw) 60108 2.10
s 19 my/kg (dw) 60108 1.0
Nickel 2.0 mg/kg  {dw) 50108 D.60
Zinc 46 mag kg {dw) 5010E Y. 40
€

7z % SM254038 0.10 JB/1%  (08/1S
Cadmiuam mg/kg {dw) 3050/6010 1.4 08715 (8717 SR
Copper mg/kg (dw) 3050/6C10 i.4 08/16 ©8/17 SR
Lead mg/kg {(dw) 3050/6010 1.4 08/16 £8/17 3B
iickel mg/kg {Gw} 3050/6610 1.4 08716 £8/17 SRB

mg/kg (dw) 3050/6010 2.8 0g/15  68/17 SB

Acid Inscoluble Sulfide BDL mg /g {dw) 1991 1.2 08712 C8/1%
Total Organic Carbon 5100 mg/kg {dw) SOED 13 3B/38 08/18
subeontract
Subcontract Lab 1 E87487 S060 SUB
Subcontract Lab 2 ART 18381/6C10R SUB

US Bicsystems 3231 NW 7th Avenue Buca Raton, FIL 33431 {B88)862-5227




Client #:
Address:

Sample Description:

Sediment Samples

Parameter Results

(continued)

QRPH

&8012¢ DOHY

Units

Analytical Report:
Date Sampled:

Time Sampled:

Date Received:
Collected By:
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SCHLEEDE - HAMPTON ASSOCIATES, INC.
CONSULTING ENGINEERS

1612 LANDMEIER ROAD, SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 (§47) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3100 Project Name: Waterway Sediment Samples ProjectID: 73286
Date: 8/25:2003  Boring No. 0 Sample No. WW353-Side Depth: 0 Test No. 17

Total Sample Wt.: 3004

Sieve Size Cum Wt Ret % Retaining % Passing Total Passing %  Dia {(mm)

e 1 0.0 2.0 100.0 100.0 25.0000
Sieve Portion. ¥4 0.0 0.0 100.0 100.0 12.0000
1/2 0.0 0.0 100.0 100.0 12.5000
3/8 0.4 0.1 98.9 999 $.5000
No.4 3.1 1.0 88.0 98.0 4.7500
- No.10 7.9 28 97.4 97.4 2.0000
C#0 No2o 1.3 26 97.4 94.9 0.8500
Sieve Portion.  No.40 2.8 5.6 94.4 82.0 0.4200
No.100 30.9 651.8 38.2 37.2 0.1500
No.200 42.4 846 15.4 1580 0.0750

Wt of Sample at Start of Hydrometer @ 50,1 Temperature (C): 250

<
3.0

Temp Bath Bulb Reading:

Specific Gravity: 2.70

Elaps. Time {min) Uncorrected Corrected % Passing Total Passing % Dia (mm)
Hydrometer 1 8.0 58 1.5 1.2 0.0491
Portion. 2 8.0 58 11.5 11.2 0.0347
5 7.0 4.8 95 9.2 0.0221
15 8.5 4.3 8.5 8.3 (:.0128
3G 6.0 3.8 7.5 7.3 0.0081
60 5.5 3.3 5.5 8.3 0.0084
120 4.5 2.3 4.5 4.4 0.0046
250 4.0 1.8 3.8 35 0.0032
144G 4.0 1.8 38 3.5 0.0013
1L PL: PI: Organic: No
Gravel ; 1 Sand: 84 Silt: 12 Clay : 3
Cu: 97 Ce: 2.2 D10: 0.0271 D30: 0.126 D60: 0.262

Unified Classification: SAND, Trace Gravel, Little Silt, SW-SM
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U.5. Standard Sieve
3" KIS #4 #10 #40 #100 #2006
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100.000 10.000 1.000 G.100 0.010 0.001
Grain Size in Millimeters
GRAVEL SAND
- - SILT OR CLAY
coarse fine coarse medium fine
Boring No.: 0 Sample No.:  WW55-Side Depth: 0 LL%: PL %: Pl %:
Gravel; 1 Sand: 84 Silt: 12 Clay: 3 Cu: 9.7 Ce: 2.2 Dia10:0.027 Dia30:0.126 Diab0: 0.262
Unified Classification: SAND, Trace Gravel, Litile Silt, SW-5M
Project Name: Waterway Sedimenl Samples Client: U.S.Biosystems, Inc. ProjectiD: 73286




Client #: Page: Page 1 of 2
Address: Dist. =f © Date: 08/28/2003
Log #: L7%%41-2

It

Sample Description: Analytical Report: WW
Date Sampled: 08
Time Sampled: 1
Sediment Samples Date Received: §
Collected By:
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Reportable Extr. Anly.
Parameter ) Results Units Method Limit Date Date Analyst

mg g i0B G.60
mg/ kg ( GC010E 5.60
mg/kyg 60103 6.0
mg /g | 60108 3.0
mg/kg 650108 2.8

ur
S
o0
8]
2
DN
[$2]
N
<
o
o
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<
y
©
o
<
.
it
<
o
It
'f
s

Cadmium BDL mg/kg {(dw} 3050/6010 1.8 08 8B

Copper 48 ma/kg {(dw) 32050/6510 1.8 08 SE

Lead 120 ma/kg {(dw) 3080/60190 1.8 08, 8B

Nickel 24 mg/kg {(dw} 3050/6010 1.8 oB/17  SB

Zinc 280 mg/kg {(dw) 3050/6010 3.7 08 S8R

CCHemES Ery

£ 7.8 mg/kg  {(dw} 1891 1.2 08/1%  08/19 SUB

al Organic Carbon 33000 wg/kg  (dw) 9060 19 08/18 08/18 SUB
SuBEont

Subcentract Lab 1 E87487 SCeo SUE

Subcontract Lab 2 ART 19%1/60108 SUEB

US Biosystems 3231 NW 7th Avenue Roca Rabton, FL 33431 {888)R62-5227
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Client #: CHI-S

Address: Metr clamatio:
€001 W. Zershir glet
R &
Cice 04
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Sample Description:

Parameter Results
{continued)

Page: Fage
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SCHLEEDE - HAMPTON ASSOCIATES, INC.
CONSULTING ENGINEERS

1612 LANDMEIER ROAD, SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3101 Project Name: Waterway Sediment Samples ProjectID: 73286

Date: 8/25/2003

Boring No.0 Sample No. WW55-Cen Depth: 0 Test No. 18

Total Sample Wt.: 1903

Sieve Size Cum Wt. Ret % Retaining % Passing Total Passing %  Dia {(mm)

#l0 1 0.0 0.0 100.0 100.0 25.0000
Sieve Portion. /4 0.0 0.0 100.0 100.0 19.0000
112 0.0 C.0 100.0 100.0 12.5000
3/8 0.4 0.2 99.8 99.8 9.5000
No.4 0.5 0.3 99.7 99.7 4.7500
___________________________ No.10 3.1 1.6 98.4 98.4 2.0000
#10  MNo2o 2.4 49 95.1 036 0.8500
Sieve Portion,  No.40 47 8.5 90.5 89.1 £.4200
No.100 14.0 27.9 72.1 70.9 0.1500
No.200 18.5 38.9 61.1 80.2 0.0750

Wt of Sample at Start of Hydrometer : 50.1 Temperature (C): 25.0

33

Temp Bath Bulb Reading:

Specific Gravity: 2.70

Elaps. Time {(min) Uncorrected Corrected % Passing Total Passing % Dia (mm)
Hydrometer 1 32.0 29.8 58.8 57.9 0.0421
Portion. 2 31.0 28.8 56.9 55.9 0.0300
5 30.0 27.8 54,9 54.0 C.0191
15 26.5 24.3 48.0 47.2 0.0113
30 24.0 218 43.0 42.3 0.0081
60 21.0 18.8 37.1 36.5 0.0059
120 17.0 14.8 292 287 £.0043
250 14.0 11.8 23.3 22.9 0.0030
1440 10.5 8.3 16.4 16.1 0.0013
LL: PL: PI: Organic: No
Gravel : 0 Sand: 40 Silt: 41 Clay: 19
Cu: 72.7 Ce: 0.3 D10:  0.001 D30: 0.005 D60;  0.073

Unified Classification:  Silty CLAY and Sand, Trace Gravel, CL
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Boring No.: 0 Sample No.:  WW55-Cen Depth: o] LL%:
Gravel: 0 Sand: 40 Silt: 41 Clay: 19 Cur72.7 Cc:03 Dia10:0.001

Unified Classification: Silty CLAY and Sand, Trace Gravel, CL

Project Name: Walerway Sedimenl Sarmples tient: U.S.Biosystems, Inc.

PL %: Pl %:
Dia30:0.005 Dia60:0.073

ProjectlD: 73286



Client #: Page: I oo I

Address: Digt. of C Date: 8/2003
Log #: 41-3

Sample Description: Analytical Report: WW-54Side

Date Sampled: 08/12/2003
Time Sampled: 11:10

Sediment Samples Date Received: 08/14/2003
Collected By: (Client

Repeortable Extr. Anly.
Parameter ' Results Units Method Limit Date Date Analvst

B} 0.70 ng/kg {dw) 60108 0.6 08719 5UB
S 22 ng kg (dw) 60108 0.60 S U8/1l% SUB
X 57 mg/kg {dw)  G010B 6.0 15 08/1% SUR
12f 8.0 mg/kg {dw) 50108 3.0 08/1%  08/1% SUB

160 mg/kg (dw) 60108 2.5 08,19 08/19 SsUB

Percent Solid 80 % 5M2540B 0.10 £g8/i5 08715 KB
Cadmium BDL mg/kg {dw) 3050/6010 1.3 G¢ B
Coppear 5.6 mg/kg {dw) 3050/6010 1.3 O 5B
Lead 6.5 mg/kg (dw) 3050/6010 1.3 o SB
Nickel 4.3 mg/kg (dw) 3050/6010 1.3 G sB
Zinc 41 mg/kg {(dw) 3050/6010 2.8 O SB
Rcid Inscluble Sulfide 1100 mg/kg (dw) 15351 20 G8/1y  08/19
Total Organic Carbon 4200 mg/kg (dw) S06C iz 08/18 08/18
SubcoAtrEcted 8

Subc Lab 1 587487 20€0

Sub Lab 2 ARI 1991760108

US Biosystems 3231 NW 7th Avenue Roca Raton, FL 33431 {B88)BE2-5227
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Page: Pags 2 of Z
Dist. cf C Date: 08/28/2003
Log #: 1L79%41-3
Sample Description: Analytical Report: WW-54S5ide
Date Sampled: 08/12/2003
Time Sampled: 11:10
Sediment Samples Date Received: 08/14/2003
Collected By: Clie:

Reportable Extr. Anly.
Parameter Results Units Method Limit Date Date Analyst

Stibdontracte {continued)

US Biosystems 3231 NW 7th Avenue Boca Raton, FL 33431 (8gRY8B62-5227




SCHLEEDE - HAMPTON ASSOCIATES, INC.
CONSULTING ENGINEERS

1612 LANDMEIER ROAD. SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniqueID: 3096 Project Name: Waterway Sediment Samples ProjectlD: 73286
Date: 8/25/2003  Boring No.0 Sample No. WW34-Side Depth: 0 TestNo. 14

Total Sample Wt.: 4536

Sieve Size Cum Wt. Ret % Retaining % Passing Total Passing %  Dia {mm)

210 1 0.0 0.G 100.0 100.0 25.0000
Sieve Portion. 3i4 0.0 0.0 100.0 100.0 19.0000
1/2 0.0 0.0 100.0 100.0 12.5000

3/8 0.0 0.0 100.0 100.0 $.5000

No.4 0.7 0.1 99.9 99.9 4.7500

e No.10 4.0 eRe] 92.1 99.1 2.0000
“#10 No.20 7.2 7.2 82.8 92.0 0.8500
Sieve Portion.  No.40 30.8 30.8 69.1 68.5 0.4200
No.100 92.5 82.5 7.5 7.5 0.1500

No.200 93.7 93.6 6.4 6.3 0.0750

VWt of Sample at Start of Hydrometer ¢ 100.1 Temperature (C): 230
Temp Bath Bulb Reading: 3.5
Specific Gravity: 2.70

Elaps. Time (min) Uncorrected Corrected % Passing Total Passing % Dia {mm)

Hydrometer 1 8.0 5.8 57 57 0.0481
Portion. 2 7.0 4.8 47 4.7 0.0349

5 6.0 3.8 3.8 3.7 0.0222

15 5.0 2.8 28 2.7 0.012¢

30 4.5 2.3 23 2.3 0.0081

&0 4.5 2.3 2.3 2.3 0.0085

120 35 1.3 1.3 1.3 0.0048

250 3.0 0.8 0.8 0.8 0.0032

1440 3.0 0.8 0.8 0.8 0.001!

LL: PL: Pl: Organic: No
Gravel : 0 Sand: 93 Sift: 6 Clay : 1
Cu: 2.4 Ce: 1.0 D106: 0.1612 D30: 023 D60:  0.382

Unified Classification: SAND, Trace Gravel, Trace Silt, SP
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Grain Size in Millimeters
GRAVEL SAND
- ; - SILT OR CLAY
coarse fine coarse medium fine
Boring No.: 0 Sample No.:  WW54.Side Depth: 0 LL%: PL %: Pl %:
Gravel: 0 Sand: 93 Silt: 6 Clay: 1 Cu: 2.4 Cc:1.0 Dia10:0.161 Dia30:0.25

Unified Classification: SAND, Trace Gravel, Trace Silt, SP

Project Name: Waterway Sediment Samples

Client: U.S.Biosystems, Inc.

Dia60: 0.382

ProjectiD: 73286



Client #: CHI-$8-041101 Page: Fzge 1 ©If 2
Address: Mefro Water Reclamation Dist. of C Date: 08/28/2003
6001 W. Pershing Log #: L75941-4
R & D Building
1. 60804
Wasik

Analytical Report: WW-54Cent
Date Sampled:
Time Sampled:
Sediment Samples Date Received:
Collected By:

Reportable Extr. Anly.
Parameter _ ‘iz Results Units Method Limit Date Date Analyst

Merdals
Cadmium

0.50 ma/kg (4w} 60108 .30 08/1% 08/19 SUB
Copper 9.3 mg/kg  (dw) £010R 0.30 0&/19 08713 SUB
Lead 55 mg/kg (dw) 60108 3.0 08/19 08/19 SUB
Hickel 3.0 mg/kg  (Gw) 65010R 1.0 0&/19 08/1% SUB
Zinc L 53 ma/kg {(dw) 60108 0.80 08/19  GB/1Y SUB
Q) :

Percent Sclid 87 % SM25408 0,10 08/15 08/15 KB
BDL mg/kg {dw) 3050/6010 1.1 08/16 (8/1i7 SB

13 mg/kg (dw) 3050/6010 1.1 0e/16 08/17 SB

is mg/kg (dw) 3050/8010C I 08/316 08/17 £B

6.1 mg/kg (dw) 3050/6C10C i.1 08/16 08/17 5B

36 mg/keg (dw) 3050/6010 2.3 08/16  08/17 3B

270 mg/kg (dw) 1997 20 n2/1e¢ ©R/1% SUB

5800 my/kg  (Gw) $060 11 D8/18 CB/18 SUB

Subcontract Lab 1 E87487 3060 SUB
Subcontract Lab 2 ARZI 1521/6010B SUB

US Biosystems 3231 NW 7th Avenue Boca Raton, FL 33431 {888)862-5227




Client #: CHI-98-0 Page: Page 2 of 2
Address: Metro Dist Date: 08/28/20C3
6002 Log #: 1.73%41-4
R & D ilding
Cicers, IL 50804
Jennifer Wazik
Sample Description: Analytical Report: WW
Date Sampled: {8/
Time Sampled: 11:
Sediment Samples Date Received: 08§

Y
}

Collected By: C

Reportable Extr. Anly.
Parameter Results Units Method Limit Date Date Analyst

{(continued)
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SCHLEEDE - HAMPTON ASSOCIATES, INC.

CONSULTING ENGINEERS
1612 LANDMEIER ROAD, SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

ProjectID: 73286
Test No. 15

TestUnigquelD: 3068
Date: 8/25/2003

Project Name: Waterway Sediment Samples

Boring No.§ Sample No. WW54-Center  Depth: 0

Total Sample Wt.: 3935

Sieve Size Cum Wt. Ret % Retaining % Passing Total Passing %  Dia {(mm)

+#10 1 0.0 a.0 100.0 100.0 25.0000
Sieve Portion. 3/4 0.0 0.0 100.0 100.0 19.0000
172 21.2 5.4 94.5 94,8 12.5000
3/8 48.0 11.7 88.3 88.3 $5.5000
No.4 147.8 37.6 62.4 62.4 4.7500
e No.10 285.8 67.5 32.4 32.4 2.0000
_#10 No.20 47.1 471 52.9 17.2 0.8500
Sieve Portion. No.40 65.8 65.8 34.2 11.1 0.4200
No.100 92.5 92.4 7.6 2.5 0.1500
No.200 35.2 351 4.9 1.8 0.0750

Wt of Sample at Start of Hydrometer : 100.0 Temperature (C): 250

Temp Bath Bulb Reading: 3.5

Specific Gravity: 2.70
Elaps. Time (min) Uncorrected Corrected % Passing Total Passing % Dia (mm)
Hvdrometer 1 7.0 4.8 4.7 1.5 0.0403
Portion. 2 6.5 4.3 4.3 1.4 0.0350
5 8.5 4.3 4.3 1.4 0.0221
15 8.5 4.3 4.3 1.4 0.0128
30 6.0 3.8 3.8 1.2 0.0091
60 55 3.3 3.3 1.1 0.0064
120 5.0 2.8 2.8 0.8 0.0046
250 4.5 2.3 2.3 0.7 0.0032
1440 4.5 2.3 23 0.7 0.0013

LL: PL: PL: Organic: No
Gravel : 2 Sand : Silt : ] Clay : I
Cu: 11.7 Ce: Di10: 03857 D30: 1816 D60:  4.526

Unified Clagsification:

Gravelly SAND, Trace Silt, SW
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Grain Size in Millimelers
GRAVEL SAND
. - SILT OR CLAY
coarse line coarse medium fine
Boring No.: 0 Sample No.: WW54-Center Depth: 0 LL%: PL %: Pl %:
Gravel: 37 Sand: 61 Silt; 1 Clay: 1 Cu: 11.7 Cc: 1.8 Dia10:0.386 Dia30:1.816 Dia60: 4.528

Unified Classification: Gravelly SAND, Trace Silt, SW

Project Name: Walerway Sediment Samples Client: U.S.Biosystems, Inc. ProjectiD: 73286
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Sample Description:
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O
Fh
-

Analytical Report:
Date Sampled:

Time Sampled:

Date Received:
Collected By:

Reportable Extr.
Units Method Limit

Page:
C Date:
Log #:
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WW-57S81ide
C8/13 /2003
13:0¢
0B/14/20C3
Client

Date Date

Anly.

1.0 mg/kg  (dw) 601 G.40 sUB
mg/ kg (dw} 60X0 0.40 SUR
mg/kg (dw) 60108 4.0 SUB
mg/ka  (dw) 60108 2.0 SUB
mg/kg (dw) 6010R .0 SUB

52 % SMz25403 0.190 0B/1S  0B/15 KB

BDL myg/kg {dw) 3050/6010 . 08/317 S8R

35 mg/kg (dw) 3050/6010 1.9 08/17 8B
54 /kg {dw) 3056/6010 1.8 08/17 S&B
15 mg/kg (dw) 3050/6010 1.9 08/17 8B
170 mg/kg (dw) 3050/6010 3.8 08/17 SB
General  Chemictry Ll
Acid Inscluble Sulfide 1290 mag/kg {dw) 1981 18 08/19 08/12 SUB
Total Organic Carbon 24000 mg/kg  (dw? 80690 s ge/ig o02/x8 G&UB
Subcont ] E87487 3060 SUB
Subcontract Lab 2 ARI 12921/60108 sSUB

US Biosystems 2231 WNW 7th Avenue Boca Raton, FL 33431 (888)862-5227




Client #: CEI-9 Page:
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Degcription: Analytical Report:
Date Sampled:

Time Sampled:

Date Received:

Collected By:
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Results Units Method
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SCHLEEDE - HAMPTON ASSOCIATES, INC.
CONSULTING ENGINEERS

1612 LANDMEIER ROAD, SUITE C, ELK GROVE VILLAGE. ILLINOIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3099 Project Name: Waterway Sediment Samples ProjectID: 73286
Date: 8/25/2003  Boring No.0 Sample No. WW357-Side Depth: 0 Test No. 16

F LN

Total Sample Wt.: 177.5

Sjeve Size Cum Wt Ret % Retaining % Passing Total Passing % Dia (mm)

O 1_;;0 ......................... 1 00 0o 1000 000 25,0000
Sieve Portion., ¥4 17 97 0.3 90.3 15.0000
172 17.5 9.8 90.2 90.2 12.5000
3/8 19.5 11.0 88.0 89.0 9.5000
No.4 252 14.2 858 858 4.7500
____________________________________ No.10 39.9 225 775 775 2.0000
-#10 No.20 1.7 3.5 96.5 74.8 0.8500
Sieve Portion.  MNoA0 4.6 9.2 0.8 70.4 0.4200
No.100 18.0 29.8 70.1 54.4 0.1500
No.200 23.1 45.2 53.8 41.7 0.0750

Wt of Sample at Start of Hyvdrometer : 50.1 Temperature (C): 250

3.5

Temp Bath Bulb Reading:

Specific Gravity: 2.70

Elaps. Time {min} Uncorrected Corrected % Passing Total Passing % Dia {mm)
Hydrometer 1 25.0 23.8 47.0 36.4 0.0440
Portion. 2 22.5 20.3 40.1 31.1 0.0318
5 16.0 16.8 33.2 25.7 0.0208
15 15.5 133 28.3 20.4 0.0121
30 13.0 10.8 213 18.5 C.0087
80 11.0 8.8 17.4 13.5 0.0082
120 8.5 6.3 124 9.5 0.0045
250 6.5 4.3 8.5 6.6 0.0031
14490 5.5 3.3 6.5 5.1 06.0013
LL: PL: PI: Organic: No
Gravel : 14 Sand: 44 Silt: 36 Clay : 6
Cu: 52.9 Ce: 0.8 D10: 0.0046 D30:  06.03 D60: 0.245
Unified Classification:  Silty SAND, Linle Gravel. SM
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Grain Size in Millimeters
GRAVEL SAND
R . - SILT OR CLAY
coarse fine coarse medium fine
Boring No.: 0 Sample No.:  WWS57-Side Depth: 0 [LL%: PL %: Pl %:
Gravel: 14 Sand: 44 Silt: 36 Clay: 6 Cu: 52.9 Ce: 0.8 Dia10:0.005 Dia30:0.03 Diab0: 0.245
Unified Classification: Silly SAND, Litlle Gravel, SM
Project Name: Waterway Sediment Samples Client: U.S.Biosystems, Inc. ProjectiD: 73286

U.S, Standard Sieve
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Client #: CHI-98-041101 Page: Page 1 of Z
Address: Metro Water Reclamation Dist. of C Date: 08/19/2003
£001 W. Pershing Log #: L79588-5
R & D Building
Cicero, IL 60804
Jennifer Wasik
Sample Description: Analytical Report: WW49Side

Date Sampled: 08/01/2003

Time Sampled: 12:00
Sediment Samples Date Received: 08/04/2003

Collected By: Client

Reportable Extr. Anly.

Parameter Units Methoed Limit Date Date Analyst
ot 0.80 mg/kg (dw)  6010B 0.30 08/13 0©8/14 SUB
opper . 28 mg/ kg (dw) 60108 0.30 08/12 08/1i4 SUB
Lead s 110 mg/kg (dw)  6010B 3.0 08/13 08/14 SUB
Nickel o 9.0 mg/kg (dw) 50108 2.0 08/13 08/14 SUB
Zinc ) 190 ma/kg {dw) £010RB 1.0 08/13 08/14 SUB
56 % SM2540B 0.10 08/05 08/05 KB
1
Cadmium PDL mg/kg (dw) 3050/6010 1.5 08/07 08/08 SB
Coppex 42 wa/kg (dw) 3050/6010 1.5 08/07 08/08 SB
Lead 77 mg/kg (dw) 3050/6010 1.5 08/07 08/08 8B
¥ick 21 mg /g (dw) 3050/6010 1.5 08/07 08/08 SB
zZinc 210 mg/kg (dw) 3050/6010 3.0 08/07 08/08 SB
Insoluble Sulfide 110 mg/kg (dw) 1991 17 08/12 08/12 £&UB
Organic Carbon 25000 mg/kg (dw) 9060 15 08/18 08/18 SURB
Subcontract Lab 1 ARTY 6010B/1991 sUB
Subcontract Lab 2 £87487 9060 SUB

US Biosystems 3231 NW 7th Avenue Boca Raton, FL 33431 (888)862-5227




Client #: CHI-$8-041101 Page:
adddress: Metro Water Reclamation Dist. of C Date:
6001 W. Pershing Log #:
R & D Building
Cicero, 1L 60804
Jennifer Wagik
Sample Description: Analytical Report:

Date Sampled:
Time Sampled:
Date Received:
Collected By:

Reportable Extr.

Parameter Results Units Method Limit
{(continued)
ASTM, NIOSH, USGS, ox

ernal lab limits; MI-watrix i
iree liguids; dw-dry wo; ww-wet wt;

%K or %RPD; 4:matrix int.

<
0

lue < MDL; V-present in blank

T-result between MDL and PQL

US Biosystems 3231 NW 7th Avenue

Boca Raton, FL 33431

Page 2 of
08/19/2003
1,79588-5

WW49Side
08/01/2003
12:00
08/04/2003
Client

Date

Btandard Methods and certified to meet NELAD reguirements.

\

Senior Project Manager

(8B8)8B62-5227

Anly.
Date

submitted,



SCHLEEDE - HAMPTON ASSOCIATES, INC.

CONSULTING ENGINEERS

1612 LANDMEIER ROAD, SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 {847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3076 Project Name: Waterway Sediment Samples ProjectlD: 73286
Date: 8/12/2003  Boring No. 0 Sample No. WW49-Side Depth: 0 Test No. 11

Total Sample Wt.: 226.6

Sieve Size Cum Wt, Ret % Retaining % Passing Total Passing %  Dia {(mm)
el 1 0.0 0.0 100.0 106 0 25.0000
Sieve Portion, 3% .o 0.0 100.0 100.0 19.0000
172 .0 3.0 1G6C6.0 10C.0 12.5000
318 3.2 1.4 Q8.6 98.8 8.5000
No.4 21.5 9.5 a5 90.5 4.7500
) No.10 29.5 13.1 86.9 36.9 2.0000
T ug Noxw 3.0 5.1 93.9 81.7 0.8500
Sieve Portion.  No.40 7. 14.8 85.2 74.1 0.4200
No.100 23.2 48.4 53.8 48.6 0.1500
No.200 31.3 82.7 37.3 32.5 0.0750
Wt of Sample at Start of Hydrometer : 50.0 Temperature (C): 27.0

Temp Bath Bulb Reading: 4.0

Specific Gravity: 2.70

Elaps. Time (min) Uncorrected Corrected % Passing Total Passing % Dia {mm)
H}’drometer 1 18.0 16.0 31.5 27.5 0.0453
Portion. 2 17.¢ 15.0 29.7 25.8 0.0322
5 16.0 14 0 27.7 241 0.0205
15 15.C 13.0 257 22.3 0.0119
30 14.0 12.0 23.7 208 0.0085
60 12.5 10.5 20.8 18.1 0.6080
120 11.0 9.0 17.8 15.5 0.6043
250 10.0 8.0 15.8 13.8 0.0030
1440 7.0 5.0 9.9 8.8 0.6013
LL: PL: PI: Organic: No
Gravel : 9 Sand: 38 Silt: 22 Clay: 11
Cu: 1617 Ce: 7.4 D10: 0.0017 D30: 0.060 D60: 0.282

Unified Classification:  SAND, Little Gravel, Some Silt, SM
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Grain Size in Millimeters
GRAVEL SAND
- SILT OR CLAY
coarse fine coarse medium fine
Boring No.: 6] Sample No.:  WwW49-Side Depth: 0 LL%: PL %: Pl %:
Gravel: 9 Sand: 58 Silt: 22 Clay: 11 Cu: 1617 Ce: 7.4 Dia10:0.002 Dia30:0.060 Diab0:0.282
Unified Classificalion: SAND, Little Gravel, Some Siit, SM
Waterway Sediment Samples Client: U.S.Biosystems, Inc. ProjectiD: 73286

Project Name:



Client #: CHI-%8-041101
Address: Metro Water Reclamation

6001 W. Pershing
R & D Building
Cicerc, IL 60804
Jennifer Wasik

Sample Description:

Sediment Samples
Parameter ) Results
\i‘. [
J 0
Cadmium 1.7
Copper 28
Lead 4 130
Nickel Ji 6.0
AN 480
rpercent Solid 51
st
Cadmium BDL
Copper 75
Lead 120
Nickel 24
Zinc 550
380
37000
subtontractad’
Subceontract Lab 1 ART
Subcontract Lab 2 E27487

US Biosystems 3231 NW 7th Avenue

Page: Page 1 of 2
Date: 08/19/2003
Log #: 1.79588-4

Dist. of C

T
™~

Analytical Report:\wW59CegLef
Date Sampled: 07/31/2003

Time Sampled: 11:40
Date Received: 08/04/2003
Collected By: Client
Reportakle Extr. Anly.
Units Method Limit Date Date Analyst
mg/kg (Qw) 60108 0.40 08/13 08/14 SUR
mg/kg {dw) 6010RB 0.40 08/13 08/14 SUB
mg/kg (dw) 6010B 4.0 68/13 08/14 SUB
mg/kg (dw) 60108 2.0 08/13 08/14 SUB
mg/kg (dw) 6010B 1.0 08/13 08/14 SUB
% 8M2540B 0.10 08/05 08/05 KB
mg/kg (dw) 3050/6010 2.0 08/07 08708 8B
mg/kg {dw) 3050/6010 2.0 08/07 08/08 SB
mg/kg {dw) 3050/6010 2.0 08/07 08/08 8B
mg/kg {(dw) 3050/6010 2.0 08/G7 08/08 SB
mg/kg (dw) 3050/6010 3.9 08/67 08/08 SB
mg/kg (dw) 1591 39 08/12 08/12 S8UB
mg/kg (dw) 3060 17 08/18 08/18 SUB
6010B/1991 395:)
9060C SUB

Boca Raton,

FL 33431

(888)862-5227




Client #: CHI-98-04110 Page: Page 2 cf 2
Address: Metro Water eclamation Dist. of C Date: 08/19/2003
6001 W. Pershing Log #: 1L79586-4
R & D Building
Cicero, IL 60804
Jennifer Wasik
Sample Description: Analytical Report: WW59Center
Date Sampled: 07/31/2003
Time Sampled: 11: 40
Sediment Samples Date Received: 08/04/20
Collected By: Clle“*
Reportable Extr. Anly.
Parameter Results Units Method Limit Date Date 2Analyst
{(continued)

Standard Mechods and certl

;oww-wetr wi;
4:matrix int.

vime exceeded; T-value <« MDL; V-present in blank

stween MDL and PQL

DOHE FB88240 NC CERT§ 444 Respect

ADEM ID# 40850 IL

/

$2385
817

PermitH S~

US Biosystems 3231 NW 7th Avenue Boca Raton, FL 33431

fied to meet

iike Kt
Senior Proiect Mana

NELAD

1ly submitted,

gexr

(888)862-5227




SCHLEEDE - HAMPTON ASSOCIATES, INC.

CONSULTING ENGINEERS

1612 LANDMEIER ROAD, SUITE C, ELK GROVE VILLAGE. ILLINOIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3078 Project Name: Waterway Sediment Samples—, ProjectID: 73286
Date: &/12/2003  Boring No.0 Sanlpqub. WW39-Center Depth: 0 Test No. 13
‘\‘““%\M" P e “ﬂ.',

Total Sample Wt.: 156.6

Sieve Size Cum Wt. Ret % Retaining % Passing Total Passing %  Dia (mm)

P 1 0.0 00 100.0 100.0 25.0000
Sieve Portion, 3% 0.0 0.0 100.0 100.0 19.0000
1i2 0.0 0.0 100.0 100.0 12.500C
38 1.1 0.7 98.3 899.3 9.5000
No.4 2.1 1.4 98.6 98.6 4.7500
- Ne. 10 4.6 2.9 871 97. 2.0000
41p No2o 0.6 1.2 98.8 95.9 0.8500
Sieve Portion.  No.40 1.3 2.6 7.4 94.6 0.4200
No.100 5.2 103 89.7 87.1 0.,1500
Ne.200 10.6 21.2 78.8 76.5 0.0750

Wt of Sample at Start of Hydrometer: 50.1 Temperature (C):  23.0

Termp Bath Bulb Reading: 4.0

Specifiec Gravity: 2.70

Elaps. Time (min} Uncorrected Corrected % Passing Total Passing % Dia (mm)
Hydrometer i 37.5 34.8 8.7 58.7 0.0404
Portion. Z 33.5 30.8 60.8 59.0 0.0295
5 31.5 288 56.8 55.2 0.0188
15 28.0 25.3 51.8 50.4 0.0111
30 24.5 21.8 43.0 41.8 0.00681
&0 2.0 18.3 38.1 37.0 0.0058
120 18.0 15.3 30.2 29.3 0.0042
250 18.0 13.3 26.3 255 0.0030
14490 10.0 7.3 14.4 14.0 0.0013
LL: PL: PI: Organic: No
Gravel : i Sand: 22 Silt: 58 Clay: 19
Cu: 44 .4 Ce: 0.9 D10: 0.0007 D36: 0.004 D60: 0.031

Unified Classification:  SILT, Some Sand, Trace Gravel. ML




REPORT OF GRAIN SIZE ANALYSIS SCHLEEDE-HAMPTON ASSOCIATES, INC.

U.S. Slandard Sieve

3" 314" #4 #10 #40 #100 #200
100 < -
M M
B S e—
T
90
&
AN
80
r)
70 4
r
¢ o
60 @
n
N t
50 ™Y E
A i
n
40 o
\ r
20 \i
\\
20
AN
~
AW
10
|
0 I ]
100.000 10.000 1.000 0.100 0.010 0.001
Grain Size in Millimeters
GRAVEL SAND
N N SILT OR CLAY
coarse fine coarse medium fine
Boring No.: 0 Sample No.: WW59-Cenler Depth: 4] L L%: PL %: Pl %:
Gravel: 1 Sand: 22 Silt: 58 Clay: 19 Cuid4d Cc: 0.9 Dia10:0.0007  Dia30:0.004 Dia60: 0.031

Unified Classification: SILT, Some Sand, Trace Gravel, ML

Project Name: Walerway Sediment Samples Client: U.S.Bicsystems, Inc. ProjectlD: 73286




Client #: CE
Address: Metro Wa

6001
R &
Cic
J

i
ennifer

Sample Description:

Sediment Sampleg

Parameter

Sclid

Insocluble Sulfide

Ecid
Total Organic Carbon

sSubcontract Lab 1
Subcontract Lab 2

US Biosystems 3231 NW 7th Avenue

CHI-98-041101

ero, 1L

D Building

Page: Page 1 of 2
ter Reclamation Dist. cf C Date: 08/19/2003
W. Pershing Log #: L79588-3
60504
Wasik _

Analytical Report.\WW5951aP

Date Sampled: 07/317/2003
Time Sampled: 12:05
Date Received: 08/04/2003
Collected By: Client
Reportable Extr. 2Anly.
Results Unite Method Limit Date Date Analyst
fﬂ()?S
e 4.5 mg/ka {(dw) $010B 0.30 08/13 ©8/14 SUB
T 37 mg/kg (dw) 010R 0.30 08/13 ©B/l4 SUB
B 310 mg/kyg (8w} 6010B 3.0 08/13 08/14 SUB
12 mg/kg (dw) 50108 0 06/13 08/14 S8URB
1500 mg/kg (dw) 6010B 1.0 08/13 08/14 B3UB
57 % SM2540B 0.10 08/05 0B/05 ¥B
6.3 mg/kg {dw) 3050/6010 1.8 08/07 ©8/08 SB
130 mg/kg {(dw) 3050/6010 1.8 08/07 08B/08 SB
440 mg/kg {(dw) 3050/601C 1.8 0g/07 08/08 SB
35 mg/kg (dw} 32050/601C 1.8 08/07 08/08 SB
1900 mag/kg {dw) 3050/6010 3.5 08/07 GB/08 SE
1300 mg/kg (dw) 1991 82 08/12 08/12 SUB
23000 mg/kg (dw) 9060 16 cg/i8 08/18 SUB
BRI 5010B/1991 SUB
E87487 9060 SUB

Boca Raton, FL 33431 (888)862-5227




Client #: CHI-93-041131 Page: Page 2 of 2
Address: Metro Water Reclamation Dist. of C Date: 08/19/2002
5001 W. Pershing Log #: L79588-3
R & D Building
Cicero, IL 60804
Jennifer Wasik
Sample Description: Analytical Report: WW5S8Side

Date Sampled: 07/31/2003

Time Sampled: 12:05
Sediment Samples Date Received: 08/04/2003

Collected By: Client

Reportable Extr. Anly.
Parameter Results Units Method Limit Date Date Analyst

(continued)

ASTM, NIOSH, USGS, or Standard Methods and cercified to meer NELAC reguiremsntis,

4

mit; DL-diluted out; Th-meets invernal lab limits;

e «
NC CERTE 444 Re ect//ply submicted,

in

; Mike Kimibed.
GDA Scil Permitd $-35240 Senior Project Manager

US RBiosystems 3231 MW 7th Avenue Boca Raton, FL 33431 (888)862-5227




SCHLEEDE - HAMPTON ASSOCIATES, INC.
CONSULTING ENGINEERS

1612 LANDMEIER ROAD, SUITE C. ELK GROVE VILLAGE. ILLINOIS 606007 (847) 228-1679

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3073 Project Name: Waterway Sediment Samples——_ Project]D: 73286
Date:8/12/2003  Boring No.0 Sample No, WW-59 Side;) Depth: 0 Test No. 12
. ™

Total Sample Wt.: 1§4.9

Sieve Size Cum Wi, Ret % Retaining % Passing Total Passing %  Dia (mm)
1610 1 0.0 0.0 100.0 100.0 25.0000 :
Sieve Portion, 34 0.0 0.0 100.0 100.0 19.0000
12 0.0 0.0 100.0 100.0 12.5000
38 0.0 0.0 100.0 100.0 9.5000
No.4 0.4 0.2 9.8 9c.8 47500
e No.10 0.9 0.5 gg.5 99.5 2.00600
-#10 No.20 0.6 13 8.7 98.2 0.8500
Sieve Portion,  No-40 1.7 3.5 6.5 98.1 0.4200
No.100 121 241 75.8 78.5 G 1500
Ne.200 25.3 50.4 48.8 483 0.0750
Wt of Sample at Start of Hydrometer : 50.1 Temperature (C): 25.0 ,
§
Temp Bath Bulb Reading: 4.0 i
Specific Gravity: 2.70 {
i
Elaps. Time (min) Uncorrected Corrected % Passing Total Passing % Dia (mm) :
Hydrometer 1 23.0 20.3 40.1 398 0.0445
Portion. 2 215 18.8 37.1 36.8 0.0320
5 18.0 18.3 30.2 30.0 0.0207
15 18.0 13.3 268.2 25.1 0.0121
30 14.0 11.3 22.3 22.2 0.0087
60 13.0 10.3 20.3 202 0.0082
120 11.5 8.8 i7.4 17.3 0.0044
250 11.0 8.3 16.4 16.3 0.0031
1440 5.5 3.8 7.5 7.5 0.0013
Li: PL: PI: Organic: No
Gravel : 0 Sand : 51 Sift: 38 Clay: 11
Cu: 58.5 Ce: 22 D10: 0.0018 D36: 0.021 DG6O: 0.106

Unified Classification:  Silty SAND, Trace Gravel, SM




REPORT OF GRAIN $SiZiz ANALYSIS SUHLEREUE-HAME FUN ADDUGLIATED, Y.

U.5. Standard Sieve

K 314" #4 #10 #40 #100 #200
100 4 2 -
\
90 N
N
N
AN
80
N\
AN
ki
\\
70
\
\
\
kY
60
\
50
40 \;\
I\
30 —
\
20 N
LS
o~
10
AN
%
[¢]
100.000 10.0060 1.000 0.100 0.010 0.001
Grain Size in Millimeters
GRAVEL SAND | oR e
- SILT LAY
[ coarse fine coarse medium j_ fing ]
Boring No.: 0 Sample No.:  WW-59 Side Depth: 0 LL%: PL %: Pl %:
Gravel: 0 Sand: 51 Silt: 38 Clay: 11 Cu: 58.5 Cc:2.2 Dia10:0.002 Dia30:0.021 Dia60: 0.106

Unified Classification: Silty SAND, Trace Gravel, SM

Project Name: Waterway Sediment Samples Client: U.S.Biosystems, Inc. ProjectiD: 73286



TSBIOSYSTEMS

Client #: CHI-98-041101 Page: Page 1 of 2
Addresg: Metro Water Reclamation Dist. of C Date: 08/18/2003

56001 W. Pershing Log #: 1L79588-1

R & D Building

Cicero, IL 60804

Jennifer Wasik I
Sample Description: Analytical Report:ﬁww43§;gé

Date Sampled: 07/30/2003

Time Sampled: 12:00
Sediment Samples Date Received: 08/04/2003

Collected By: Client

. Reportable Extr. Anly.
Parameter { Results Units Method Limit Date Date Analyst

5.8 ng/kg (dw) 60108 0.40 08/13 08/15 3UB
7 46 mg/kg {dw) 60108 0.40 08/13 08/15 8UB
350 mg/kyg (dw} 6010B 4.0 08/13 08/15 B8UB
19 ma/kg  (dw) 60108 2.0 08/13 08/15 SQUB
1400 mg/keg  (dw) 6010B 1.0 08/13 08/15 SUB
49 % 5M2540B 0.10 08/05 08705 KB
He : o
Cadimium 4.3 ma/kg {(dw) 3050/6010 2.0 0g8/07 08/08 SB
Copper 98 mg/kg (dw) 3050/6010 2.0 08/07 08/08 SB
Lead 290 MI mg/kg {dw) 3050/6010 2.0 08/07 08/08 SR
Nickel 29 mg/kg {(dw) 3050/60:0 2.0 08/07 08/08 SB
Zing 940 MI  mg/kg (dw} 3050/6010 4.1 08/07 08/08 SB
14090 mg/kg (dw) 1991 98 p8/12 08/12 SUR
Total Organic Carbon 42009 ma/kg {dw) 9060 18 08/18 08/18 SUB
Subcontract Lab 1 ARI 6010B/1991 sUR
Subcontract Lab 2 E87487 3060 sUB

US Bicsystems 3231 NW 7th Avenue Boca Raton, FL 33431 (888)862-5227




Client #: CHI-98-041101 Page: Page 2 of 2
Address: Metro Water Reclamation Dist. of C Date: 08/1%/2003
6001 W. Pershing Log #: L79588-1

R & D Building
Cicerc, IL 60804

Jennifer Wasik

Sample Description: Analytical Report: WW43Side
Date Sampled: 07/30/2003
Time Sampled: 12:00

Sediment Samples Date Received: 08/04/2003
Collected By: Client

Reportable Extr. Anly.
Parameter Results Units Method Limit Date Date Analyst

(continued)

A1 analyses were performed using EPA, ASTM, NIOSH, USGSE, or Standard Methods and certified Lo mest NELAC raguirements.

ST ¥ U-below reporting limit; DL-diluted out; -mieets internal la imivs; MI-matrix interference; NA-not apgl
DL or U-below reporting limit; DL-g ced o IL ts s 3 b lim MI trix rerfer A-niot appl

¢ CFR-Ph/Cu rule; ND-non detect (RL estimated); NFL-no free liguids; dw-dry wt; ww-wet wt; C{#)-see artached USB ccde

5: J(#)-estimated 1:surr. fail 2:no known QC req. 3:QC fail %R or %RPD; 4:matrix int. S:improper fld protocol

: L-exceeds calibration; Q-holding time exceeded; T-value < MDL; V-present in blank

Y-improper preservation; B-coleonies exceed range; I-result between MDL and PQL

QnPH# 980126 DOHE E8624C RC CERT# 444 Res/p7 chf submitted,
SUB DOH# 86122,86109,E86048 ADEM ID# 40850 IL CERTH 200020 [

SC CERT# 96031001 TN CERTH 02985 ///

UEACE GA CERTH 917 Mike Ki

VA& CERTY 00395 USDA Soil Permit# S$-35240 Senior Project Manager




SCHLEEDE - HAMPTON ASSOCIATES, INC.

CONSULTING ENGINEERS

1612 LANDMETER ROAD. SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

Unified Classification:

SILT, Trace Sand. Trace Gravel. ML

TestUniquelD: 3072 Project Name: Waterway Sediment Samples ProjectlD: 73286
'//—f N H - o~ .
Date: 8/12/2003  Boring No.0 Sample No. \\’\\'43-Side/f Depth: 0 festNo. 9
N -
Total Sample Wi.: 118.6
Sieve Size Cum Wt. Ret % Retaining % Passing Total Passing %  Dia (mm)
+510 1 0.0 6.0 10C.0 100.0 25.0000
Ty
Sieve Portion 3/4 0.0 0.0 100.0 100.0 18.0000
112 0.0 0.0 100.0 100.0 12.5000
3/8 0.0 0.0 100.0 100.0 8.5000
NG.4 G.4 0.4 98.8 9a.6 4.7500
No.10 0.5 0.4 896.6 9.6 2.0000
~H#10 No.20 0.3 0.7 88.3 98.2 0.8500
Sieve Portion,  No.40 0.9 1.8 96.2 a7.8 0.4200
No.100 2.2 4.4 956 95.2 0.1500
No.200 4.6 8.2 280.8 90.4 0.0750
Wt of Samiple at Start of Hvdrometer : 50.0 Temperature (C): 25.0
Temp Bath Bulb Reading: 3.0
Specific Gravity: 2.70
Elaps. Time {min) Uncorrected Corrected % Passing Total Passing % Dia (mm)
Hydrometer 1 45.0 433 85.6 85.2 0.0378
Portion. 2 44.0 423 83.6 £3.3 0.0270
5 43.0 41.3 81.7 81.3 0.0172
15 41.0 38.3 77.7 77.4 0.0101
30 38.0 38.3 71.8 71.5 0.0073
60 34.5 32.8 €4.9 84.6 0.0053
120 32.0 30.3 53.9 239.8 0.0038
259 285 27.8 55.0 547 0.0027
1445 22,5 20.8 411 40.9 0.0012
Li: PL: PI: Organic: No
Gravel: 1 Sand : 9 Sile: 42 Clay: 48
Cu: 4.0 Ce: 03 D10:  0.001 D30: 0.001 D60: 0.004




PN LN U ATININI Y O b lde SN D A
LS. Standardg Sieve
3" 314" 4 #10 #40 #100 #200
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100.000 10.000 1.000 0.100

Grain Size in Millimeters

0.010

0.001

GRAVEL SAND

coarse fine coarse L medium fine

SILT OR CLAY

Boring No.: 0 Sample No.:  WwW43-Side Depth: 0 LEL%:
Gravel: 1 Sand: @ Silt: 42 Clay: 48 Cu: 4.0 Ce: 0.3 Dia10:0.001

Unified Classification: SILT, Trace Sand, Trace Grave!, ML

Project Name: Walerway Sedimenl Samples Client: U.S.Bicsystems, Inc.

PL %: Pl %:

Dia30:0.001  Dia60: 0.004

ProjectiD:

73286

~ o 5 -



Client #: CHI-98-041101 Page: Page 1 of 2
Address: Metro Water Reclamation Dist. of C Date: 07/31/2003
6001 W. Pershin Log #: L78891-6
R & D Building
Cicerc, IL 60804
Jennifer Wasik

Sample Description: Analytical Report: WW56 Center
Date Sampled: 07/14/2003
Time Sampled: 11:30

Sediment Samples Date Received: 07/15/2003
Collected By: Client

_ Reportable Extr. Anly.
Parameter N Results Units Method Limit Date Date Analyst

Cadmium Lot

1.5 ng/kg (dw) £0L0B .20 07/24 07/25 SUB

Copper 55 mg/kg (dw) 6010B 0.20 07/24 07/25 S&UB
Lead 81 ng/kg (dw) 60108 2.0 07/24 07/25 SUB
Nickel 8.9 mg/ke {dw) 60108 1.0 07/24 07/25 SUB
mg/kg  (dw) 60108 0.70 07/24 07/25 SUB

Pexrcent Solid 54 % SM25408B 0.10 07/16 07/16 KB

Cadmium BDL mg/kg {dw) 3050/6010 1.9 07/18 07/21 LL
Copperx 23 mg/kg {(dw) 3050/6010 1.9 07/18 07/21 LL
Lead 91 mg/kg (dw) 3050/60190 1.9 07/18 07/21 LL
Wickel 26 mg/kg {(dw) 3050/6010 1.9 07/18 07/21 LL
Zinc 310 mg/kg (Aw) 3050/6010 2.7 07/18 07/21 LL
Genera ig

Ecid Volatile Sulfide 240 mg/kg {(dw} 1991 22 07/21 07/2% SUB
Total Organic Carbon 24000 mg /kg 9060 20 07/22 07/22 SUB

boont diBervioes

Subcontract Lab 1 ART 60108 SUB
Subcontract Lab 2 E87487 3060 SURB

US Biosystems 3231 NW 7th Avenue Boca Raton, FL 33431 (888)862-5227
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Sample Description:

Sediment Samples

Results

Parameter

(continued)

All analyses were performed using BEPA, ASIM, NIOSH,
BDL or U-below reporting limit; DL-diluved out;

CFR-Fb/Cu rule; No-non detect!

l:surr.

il Z:no known QU req.

<
;
[
g
151
o
kY]
i3
it
L]
3]

SC CERTH 96031002

TN CERT# 02983

USATE GA CERTH# 3517
VA CERTH 00385 UsShHa Soil

»
e
1]

Units Method

uess, ox

o
o
5}
s
o
b
i
s
>
ol
=
B
Ao
'y
v

fai
L-2xcesds calibration; Q-holding rime exceeded; T-3

eservation; B-colonies exceed range;

ADEM ID# 40850 IL CERTH# 200020

Page:
Date:
Log #:

ot
O

It
@

Analytical Report:
Date Sampled:

Time Sampled:

Date Received:
Collected By:

Reportable Extr.

TL-meets internal lab limivs; MI-matrix in

RL estimated); NFL-no free liguids; dw-dry wt; ww-wet wt; O

Limit

Page Z of Z
07/31/20063
1,78881-¢6

WW56 Center
07/14/2003
11:30
07/15/2003
Client

Anly.

Date Date Analyst

ard Methods and certified zo meet NELAC raguizements.

verference; NA-not appl.
#Y-see atvachad USR code

S:improper £id. protocol

fully submitted,

US Biosystems 3231 NW 7th Avenue

Boca Raton, FL 33431

(888)862-5227




SCHLEEDE - HAMPTON ASSOCIATES, INC.
CONSULTING ENGINEERS

1612 LANDMEIER ROAD, SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 (847) 228-1679

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3049 Project Name: Waterway Sediment Samples ProjectlD: 73286
Date: 77222002 Boring No. 0 Sample No. WW56 Center  Depth: 0 Test No. 4

Total Sample Wt.: 197.4

Sieve Size Cum Wt. Ret % Retaining % Passing Total Passing %  Dia (mm)

st 1 0.0 0.0 100.0 100.0 25.0000
Sieve Portion. 3i4 0.0 0.0 100.0 100.0 19.0000
14z 0.0 0.0 100.0 100.0 12.5000
3/8 0.C 0.0 100.0 100.0 ©.5000
No.4 2.8 1.3 98.7 98.7 4.7500
No.16 8.1 4.1 95.8 385.8 2.0000
419 No2o 2.5 4.9 95.1 912 0.8500
Sieve Portion,  No.40 4.2 8.3 91.7 87.9 0.4200
Ne.100 8.8 17.2 82.8 79.4 0.1500
Ne.200 12.0 23.7 76.3 734 0.0750

Wt of Sample at Start of Hydrometer : 50.4 Temperature (C): 259

Temp Bath Bulb Reading: 3.0

Specific Gravity: 2.70

Elaps. Time {min} Uncorrected Corrected % Passing Total Passing % Dia (mm)

Hydrometer 1 38.0 36.3 71.2 68.3 0.0402
Portion. 2 36.0 34.3 67.3 64.5 0.0289

5 35.0 33.3 85.3 62.6 0.0184

15 31.0 29.3 57.5 551 0.0110

30 27.5 25.8 506 48.5 0.0079

60 20.5 18.8 36.€ 354 0.005¢

120 15.0 13.3 26.1 25.0 0.0043

250 11.0 6.3 18.2 17.5 0.6031

12.4 11.9

LL: 0 PL: 0 Pl: 0 Organic: No
Gravel : 1 Sand: 26 Silt: 59 Clay: 14 _
Cu: 221 Cc: 23 D10: 0.0007 D30: 0.003 D60: 0.016 :

Unified Classification:  SILT, Some Sand, Trace Gravel, ML
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U.5. Standard Sigve
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Grain Size in Millimeters
GRAVEL SAND
. ; - SILT OR CLAY
coarse fine coarse medium fine
Boring No.: 0 Sample No.: WW56 Center Depth: 0 LL%: 0 PL%: 0 Pl%: 0O
Gravel: 1 Sand: 26 Silt: 59 Clay: 14 Cu:22.1 Cc:23 Dia10:0.0007  Dia30:0.005 Dia60: 0.016
Unified Classification: SILT, Some Sand, Trace Gravel, ML
Project Name: Waterway Sediment Samples Client: 1L.S.Biosyslems, Inc. ProjectiD: 73286




Client #: CHI-98-041101

Address:
6001 W.

Metro Water Reclamation Dist.
Pershing

R & D Building
60804
Jennifer Wasik

Cicero,

Sample Description:

Sediment Samples

Page:
Date:
Log #:

Analytical Report:
Date Sampled:
Time Sampled:

Date Received:

Page 1

of 2

07/31/2003

L78891-5

WW56

Side

07/14/2003

10:45

07/15/2003

Collected By: Client
Reportable Extr. Anly.
Parameter Results Units Method Limit Date Date Analyst

i b

Cadmium v 4.1 mg/kg (dw) 6010B 0.40 07/24 07/29 SUB
Copper e 63 ng/kg (dw) 6010B 0.40 07/24 07/29 SUB
Lead ' 260 mg/kg (dw) 60108 4.0 07/24 07/29 SUB
Nickel 1 ng/kg (dw) 6010B 2.0 07/24 07/29 SUB
Zinc 1000 mg/kg (dw) 60108 1.0 07/24 07/23% SUB
percent Solid 69 D SM25408 6710 TU7/I6 T 07/16 KB
Cadmium BDL mg/kg (dw) 3050/6010 1.4 07/18 07/21 LL
Copper 30 mg/kg (dw) 3050/6010 1.4 07/x8 07/21 LL
Lead 91 mg/kg (dw} 3050/6010 1.4 07/18 07/21 LL
Nickel 14 mg/kg (dw) 3050/6010 1.4 07/18 07/21 LL
Zinc 160 ng/kg (dw) 3050/6010 2.9 07/18 07/21 LL
Acid Volatile Sulfide 1000 mg/kg (dw) 1991 88 07/22 07/21 SUB
Tctal Organic Carbon 9800 mg/kg 9060 14 07/22 07/22 SUB
Subcontract Lab I ARI 6010B SUB
Subcontract Lab 3 BE87487 9060 suUB

US Blosystems 3231 NW 7th Avenue

Boca Raton,

FL 33431

(888)862-5227




Client #: CHI-98-041101 Page: Page 2 of 2
Address: Metro Water Reclamation Dist. of C Date: 07/31/2003
6001 W. Pershing Log #: 1L788%1-5
R & D Building
Cicero, 1L 60804
Jennifer Wasik
Sample Description: Analvytical Report: WW56 Side

Date Sampled: 07/14/2003

Time Sampled: 10:45
Sediment Samples Date Received: 07/15/2003

Collected By: Client

Reportable Extr. Anly.
Parameter Results Units Method Limit Date Date Analyst

(continued)

ses were parformed using EPA, ASTM, NICSH, USGS, c¢r Standard Methods and certified to meet NELAC requirements.

aly
g: BDL or U-below reporting limit; DL-diluted out; IL-mests internal lab limits; MI-matrix interference; NA-not appl.
R

g CFR~PB/Cu rule; ND-non detect {RL estimated); NFL-no free ligquids; dw-dry wt; ww-wet wt; C{#}-see attached USB code
FLDEP Flags: J{#i-estimated 1:surr. fail 2:no known QC reg. 2:0C fail %R or %RPD; 4:matrix inc. G:improper f£ld. protocel
FLDEP Flags: L-exceeds calibration; Q-holding time exceeded; T-value < MDL; V-present in blank

er

PLDEP Flags: Y-improper

k)

reservation; B-colonies exceed range; I-result between MDL and PQL

ORPE 980126 DCHE E86240 NC CERT# 444

SUB DOHE 86122,86108,EB6048 ADEM IDH 40850 IL CERT# 200020

SC CERTY 960310C3 TN CERTH 02985

USACE GA CERTH $17

VA CERTH# 00395 USDA Scil Permitd $-35240 Senior Project Manager

US Biosystems 3231 NW 7th Avenue Boca Raton, FL 33431 (88B)862-5227



SCHLEEDE - HAMPTON ASSOCIATES, INC.

CONSULTING ENGINEERS
1612 LANDMEIER ROAD, SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3047 Project Name: Waterway Sediment Samples ProjectID: 73286

Dare: 7722/2003  Boring No. D Sample No. WW56 Side Depth: 0 Test No. 3

Total Sample Wt.: 2229

Sieve Size Cum Wt. Ret % Retaining % Passing Yotal Passing %  Dia {mm)

L#10 1 0.0 0.0 100.0 100.0 25.0000
Sieve Portion. 34 0.0 0.0 100.0 100.0 19.0000
172 5.8 2.8 g7.4 g7.4 12.5000

38 8.9 4.0 98.0 96.0 9.5000

No.4 26.0 117 - 88.3 88.3 4.7500

- No.10 57.7 25.9 74.1 74.1 2.0000
16 No.20 17.0 16.9 831 61.6 0.8500
Sieve Portion. No.40 33.2 33.0 67.0 48.8 0.4200
No.100 70.0 689.7 30.3 22.5 0.1500

No.200 75.6 752 24.8 18.4 0.0730

Wt of Sample at Start of Hydrometer : 100.5 Temperature (C):  235.9
Temp Bath Bulb Reading: 3.0
7777777 Specific Gravify: 2.70 —

Elaps. Time (min) Uncorrected Corrected % Passing Total Passing % Dia (mm)

Hydrometer 1 24.0 223 21.9 18.3 0.0446
Portion. 2 22.0 20.3 200 14.8 0.0319

5 20.0 18.3 18.0 13.3 0.0205

15 17.0 15.3 181 11.2 0.0120

30 16.5 13.8 13.6 101 0.0086

&0 12.0 10.3 10.1 7.5 0.0062

120 10.0 8.3 8.2 8.1 0.0044

250 7.5 5.8 57 4.2 0.0031

14490 4.5 2.8 2.8 2.0 0.0013

LL: 0 PL: 0 PI: 0 Organic: No
Gravel : 12 Sand : 70 Silt: 1§ Clay : 3
Cu: 930 Ce: 7.5 D10: 0.0085 D306: 0225 D60:  0.793

Unified Classification: SAND, Little Gravel, Little Silt, SP-SM
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Grain Size in Millimeters
GRAVEL SAND
- SILT OR CLAY
coarse j fine ‘ coarse medium fine
Boring No.: 0 Sample No.:  WW36 Side Depth: 0 LL%: 0 PL %: 0 Pl%: 0
Gravel: 12 Sand: 70 Silt: 15 Clay: 3 Cu: 83.0 Cc: 7.5 Dia10:0.009 Dia30:0.225 Dia60:0.793
Unified Classification: SAND, Little Gravel, Little Siit, SP-SM
Project Name: Waterway Sediment Samples Client: U.S.Biosystems, ing. ProjectiD: 73286




Client #: CHI-98-041101

Address:

Page:
‘Metro Water Reclamation Dist. of C Date:
6001 W. Pershing Log #:

R & D Building

Cicero,

IL 60804

Jennifer Wasik

Sample Descriptiomn:

Analytical Report:(@WéBCent@f

Page 1 of 2
08/19/2003
1.79588-2

e

T -

Date Sampled: 07/30/2003
Time Sampled: 12:15
Sediment Samples Date Received: 08/04/2003
Collected By: Client
Reportable Extr. Anly.
Parameter L; Results Units Method Limit Date Date Analyst
S
Cadmium D% 36 mg/kg (dw)  6010B 0.20 08/13 08/14 SUB
Copper R 46 mg/kg {(dw) 6010B 0.20 08/13 08/14 SUB
Lead {U*% 210 mg/kg  (dw) 60108 2.0 08/13 08/14 GSUB
Nickel S0t 12 mg/kg {(dw) 6010B 1.0 08/13 08/14 SUB
Zine a0 610 mg/kg (dw) 5010B 0.70 08/13 08/14 SUB
if: pietd
Percent Solid 34 % SM2540B 0.1¢C 08/05 08/05 KB
Cadmium BDL mg/kg (dw)} 3050/6010 2.9 08/07 08/08 SB
Copper 85 mg/kg (dw) 3050/6010 2.9 08/07 08/08 SB
Lead 170 mg/kg (dw) 3050/6010 2.9 08/07 08/08 SB
Nickel 23 mg/kg (dw) 3050/6010 2.9 08/07 08/08 SB
Zinc 590 mg/kg (dw) 3050/6010 5.9 08/07 08/08 SE
Acid Inscluble Sulfide 920 ng/kg {(dw) 1991 48 08/12 08/12 SUB
Total Organic Carbon 86000 mg/kg (dw) 9060 28 08/18 08/18 SUB
Subcontract Lab 1 ARI 60108/1991 SUB
Subcontract Lab 2 EB7487 9060 SURB
US Biosystems 3231 NW 7th Avenue Boca Raton, FL 33431 (B888)862-5227




Reportable Extr.

Client #: CHI-98-041101 Page:
Address: Metryo Water Reclamation Dist. of C Date:
6001 W. Pershing Log #:

R & D Building

Cicero, 1L 60804

Jennifer Wasik
Sample Description: Analvtical Report:
Date Sampled:
Time Sampled:
Sediment Samples Date Received:
Collected By:
Parameter Results Units Method Limit

(continued)
211 analyses were performed using NIOSH, USGS, or Standaxrd Methods and certified to

BBL or $-}

uted oul; meers

CFR-PB/Cu ruls;

wn detact (RL estimated);

Flags: 2:no known OC req.

cime exc

GAPE 280126 DOHs EE240 NC CERT#
SUB DOHE BE122,86109,E86048 IL CERT

ADEM ID§ 40858
TN CERTH 0296
Gh CERTE 917

GSDA Soil Permit# S

free 11

internal lab limite; MI-matrix

ue « MDL;

4 3
ike

Page 2 of 2
¢8/19/2002
179588-2

WW43Center
07/30/2003
12:15
08/04/2003
Client

Anly.

Date Date

meet NELAC reguirements.

Senior Project Manager

Analyst

Boca D::‘rnr” FL

33431

{888)1862-5227




SCHLEEDE - HAMPTON ASSOCIATES, INC.

CONSULTING ENGINEERS
1612 LANDMEIER ROAD, SUITE C, ELK GROVE VILLAGE, ILLINOIS 60007 (847) 228-1079

HYDROMETER/COMBINED ANALYSIS

TestUniquelD: 3074 Project Name: Waterway Sediment S.gmpl-:z“swﬁ__m\ ProjectID: 73286
Dare: 8122003 Boring Neo. 0 Sample Np. W\V43-Center} Depth: 0 Test Ne. 10
\"‘w-—-«u--.‘,,..._w - "'""v"'
Total Sample Wt.: 1473
Sieve Size Cum Wt. Ret % Retaining % Passing Total Passing %  Dia {(mm)
+210 1 0.0 0.0 100.0 100.0 25.0000
Sieve Portion. 3% 0.0 0.0 100.0 100.0 19.0000
12 0.0 0.0 1C0.0 100.0 12.5000
378 0.0 0.0 100.6 100.0 §.5000
No.4 0.1 0.0 100.0 100.0 4.7500
 Noao 0.4 03 897 99.7 2.0000
#10 No.20 0.3 0.5 98.5 99.2 0.8500
Sieve Portion.  MNo.40 0.8 16 98.4 98.1 0.4200
No.100 2.8 5.6 94.4 Q4.1 0.1500
No.209 5.8 1.6 88.4 88.1 0.0750
Wt of Sample at Start of Hydrometer : 50.0 Temperature (C): 25.0
Temp Bath Bulb Reading: 4.0
Specific Gravityt 2707
Elaps. Time (min) Uncorrected Corrected % Passing Total Passing % Dia {(mm)
Hydrometer 1 39.0 36.3 74.8 716 0.0399
Portion. 2 36.0 33.3 65.8 65.6 0.0289
5 35.0 32.3 63.9 83.7 0.0184
15 31.5 28.8 56.9 58.8 0.0109
30 27.5 24.8 43.0 48.9 0.0079
0 25.0 22.3 441 44.0 0.00357
120 21.5 18.8 37.2 37.1 0.0041
250 16.0 18.3 32.2 321 0.00238

1440 12.5 9.8 19.4 18.3 0.0013

LL: PL: PI: Organic: No
Gravel : 0 Sand : 12 Silt: 63 Clay: 25
Cu: 2364 Ce: 7.9 D10:  6E-05 D30: 0.003 Doel: 0.014

Unified Classification:  SILT, Little Sand, Trace Gravel, ML
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: Grain Size in Millimeters
GRAVEL | SAND
- - - SILT OR CLAY
coarse fine f coarse { medium fine
Boring No.: 0 Sample No.: Ww43-Cenler Depth: 0 LL%: PL %: Pt %:
Gravel: 0 Sand: 12 Siit 83 Clay: 25 Cu: 236.4 Ce:7.9 Dial10:6E-05 Dia30:0.003 Dia60: 0.014
Unified Classification: SILT, Little Sand, Trace Gravel, ML
Project Name: Waterway Sediment Sarnples Client: U.S.Biosystens, Inc. ProjectiD: 73286




Attachment 10




Client: MWRD

Project ID: GO40709A
Sample Number: 31340
Sample Description: WW-12 Center

AVS /SEM ANALYTICAL REPORT

Date received: 07/09/04

Date Sampled: 07/01/04

Date Reported: 08/25/04
Lab File ID: 31340-45

Analyte Result Units Date Analyzed Method
Total Solids 74.73 % 7/22/04 CLP
AVS <0.08 umoles/g 7/22/04 376.2
Cadmium <0.002 umoles/g 07/27/04 3010A/6010B
Copper 0.048 umoles/g 07/27/04 3010A/6010B
Lead 0.031 umoles/g 07/27/04 3010A/6010B
Nickel 0.042 umoles/g 07/27/04 3010A/6010B
Zinc 0.265 umoles/g 07/27/04 3010A/6010B
Total SEM 0:386
AVS /SEM NA

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected

Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

Simultaneously

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 23200 mg/kg 7/21/04 9060M

Page 1 of 23




Client: MWRD

Project ID: GO40709A
Sample Number: 31341
Sample Description: WW-12 Side

AVS /SEM ANALYTICAL REPORT

Date received: 07/09/04

Date Sampled: 07/01/04

Date Reported: 08/25/04
Lab File ID: 31340-45

Analyte Result Units Date Analyzed Method
Total Solids 72.40 % 7/22/04 CLP
AVS <0.08 umoles/g 7/22/04 376.2
Cadmium <0.002 umoles/g 07/27/04 3010A/6010B
Copper 0.092 umoles/g 07/27/04 3010A/6010B
Lead 0.044 umoles/g 07/27/04 3010A/6010B
Nickel 0.077 umoles/g 07/27/04 3010A/6010B
Zinc 0.269 umoles/g 07/27/04 3010A/6010B
Total SEM 0482
AVS /SEM NA

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected

Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

Simultaneously

TOC Analvtical Report
Analyte Result Units Date Analyzed Method
TOC 19000 mg/kg 7/21/04 9060M

Page2 of 23



Client: MWRD

Project ID: G0O40709A
Sample Number: 31342
Sample Description: WW-13 Center

AVS /SEM ANALYTICAL REPORT

Date received: 07/09/04

Date Sampled: 07/06/04

Date Reported: 08/25/04
Lab File ID: 31340-45

Analyte Result Units Date Analyzed Method
Total Solids 77.15 % 7/22/04 CLP
AVS <0.08 umoles/g 7/22/04 376.2
Cadmium <0.002 umoles/g 07/27/04 3010A/6010B
Copper 0.027 umoles/g 07/27/04 3010A/6010B
Lead 0.014 umoles/g 07/27/04 3010A/6010B
Nickel 0.036 umoles/g 07/27/04 3010A/6010B
Zinc 0.233 umoles/g 07/27/04 3010A/6010B
‘Total SEM ™ 031
AVS /SEM NA

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC <1000 mg/kg 7/21/04 9060M

""""""" Page3of 23




AVS /SEM ANALYTICAL REPORT

Client: MWRD Date received: 07/09/04
Project ID: GO40709A Date Sampled: 07/06/04
Sample Number: 31343 Date Reported: 08/25/04
Sample Description: WW-13 Side Lab File ID: 31340-45
Analyte Result Units Date Analyzed Method
Total Solids 36.14 % 7/22/04 CLP
AVS 7.48 umoles/g 7/22/04 376.2
Cadmium <0.002 umoles/g 07/27/04 3010A/6010B
Copper 0.385 umoles/g 07/27/04 3010A/6010B
Lead 0.125 umoles/g 07/27/04 3010A/6010B
Nickel 0.159 umoles/g 07/27/04 3010A/6010B
Zinc 1.84 umoles/g 07/27/04 3010A/6010B
Total SEM 2.509
AVS /SEM 3.0

Note: Zinc was detected in the procedure blank and subtracted from the sample concentration.
Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously

Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report

Analyte Result Units Date Analyzed Method

TOC 65300 mg/kg 7/21/04 9060M

Pagedof23



AVS /SEM _ANALYTICAL REPORT

Client: MWRD Date received: 07/09/04
Project ID: GO40709A Date Sampled: 07/07/04
Sample Number: 31344 Date Reported: 08/25/04
Sample Description: WW-17 Center Lab File ID: 31340-45
]
Analyte Result Units Date Analyzed Method
Total Solids 77.45 % 7/22/04 CLP
AVS <0.08 umoles/g 7/22/04 376.2
Cadmium <0.002 umoles/g 07/27/04 3010A/6010B
Copper 0.036 umoles/g 07/27/04 3010A/6010B
Lead 0.027 umoles/g 07/27/04 3010A/6010B
Nickel 0.032 umoles/g 07/27/04 3010A/6010B
—Zine 0:453 umoles/g - 07/27/04 3010A/6010B
Total SEM 0.548
AVS /SEM NA L

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 20500 mg/kg 7/21/04 9060M

Page 5 of 23




AVS /SEM_ANALYTICAL REPORT

Client: MWRD Date received: 07/09/04
Project ID: GO40709A Date Sampled: 07/07/04
Sample Number: 31345 Date Reported: 08/25/04
Sample Description: WW-17 Side Lab File ID: 31340-45
Analyte Result Units Date Analyzed Method
Total Solids 62.07 % 7/22/04 CLP
AVS 2.56 umoles/g 7/22/04 376.2
Cadmium 0.006 umoles/g 07/27/04 3010A/6010B
Copper 0.296 umoles/g 07/27/04 3010A/6010B
Lead 0.308 umoles/g 07/27/04 3010A/6010B
Nickel 0.104 umoles/g 07/27/04 3010A/6010B
—Zine -~ - 1.69- umoles/g 07/27/04..... 3010A/6010B
Total SEM 2.398
AVS/SEM 1.1

Note: Zinc was detected in the procedure blank and subtracted from the sample concentration.

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 29800 mg/kg 7/21/04 9060M

Page 6 of 23




Client: MWRD

Project ID: G040716A
Sample Number: 32206
Sample Description: WW-64 Center/Lake-WB Dupage

AVS /SEM ANALYTICAL REPORT

Date received: 07/16/04

Date Sampled: 07/13/04

Date Reported: 08/27/04
Lab File 1D: 32206-14

Analyte Result Units Date Analyzed Method
Total Solids 77.16 % 7/29/04 CLP
AVS 0.16 umoles/g 7/29/04 376.2
Cadmium 0.004 umoles/g 08/02/04 3010A/6010B
Copper 0.108 umoles/g 08/02/04 3010A/6010B
Lead 0.034 umoles/g 08/02/04 3010A/6010B
Nickel 0.039 umoles/g 08/02/04 3010A/6010B
Zinc <0.005 umoles/g 08/02/04 3010A/6010B
Total SEM 0.185
AVS / SEM 0.8

Note: Zinc was detected in the procedure blank and subtracted from the sample concentration.

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 13100 mg/kg 7/23/04 9060M

Page 7 of 23




Client: MWRD

Project ID: G0O40716A
Sample Number: 32207

AVS /SEM ANALYTICAL REPORT

Sample Description: WW-64 Side/Lake-WB Dupage

Date received: 07/16/04

Date Sampled: 07/13/04

Date Reported: 08/27/04
Lab File ID: 32206-14

Analyte Result Units Date Analyzed Method
Total Solids 66.76 % 7/29/04 CLP
AVS <0.08 umoles/g 7/29/04 376.2
Cadmium 0.011 umoles/g 08/02/04 3010A/6010B
Copper 0.194 umoles/g 08/02/04 3010A/6010B
Lead 0.156 umoles/g 08/02/04 3010A/6010B
Nickel 0.069 umoles/g 08/02/04 3010A/6010B
Zinc <0.005 umoles/g 08/02/04 3010A/6010B
Total SEM 0.430
AVS / SEM NA

Note: Zinc was detected in the procedure blank and subtracted from the sample concentration.

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report
Analyte Result Unifs Date Analyzed Method
TOC 15300 mg/kg 7/23/04 9060M

Page 8of 23




Client: MWRD

Project ID: GO40716A
Sample Number: 32208
Sample Description: WW-80 Center/Arlington Ht Rd Salt Cr

AVS /SEM ANALYTICAL REPORT

Date received: 07/16/04
Date Sampled: 07/14/04
Date Reported: 08/27/04

Lab File ID: 32206-14

Analyte Result Units Date Analyzed Method
Total Solids 82.41 % 7/29/04 CLP
AVS <0.08 umoles/g 7/29/04 376.2
Cadmium <0.002 umoles/g 08/02/04 3010A/6010B
Copper 0.057 umoles/g 08/02/04 3010A/6010B
Lead 0.015 umoles/g 08/02/04 3010A/6010B
Nickel 0.025 umoles/g 08/02/04 3010A/6010B
Zinc <0.005 umoles/g 08/02/04 3010A/6010B
Total SEM 0.097
AVS /SEM NA

Note: Zinc was detected in the procedure blank and subtracted from the sample concentration.

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 34100 mg/kg 7/23/04 9060M

""""" Page 9 of 23




Client: MWRD

Project ID: GO40716A
Sample Number: 32209
Sample Description: WW-80 Side/Arlington Ht Rd Salt Cr

AVS /SEM ANALYTICAL REPORT

Date received: 07/16/04

Date Sampled: 07/14/04

Date Reported: 08/27/04
Lab File 1D: 32206-14

Analyte Result Units Date Analyzed Method
Total Solids 79.85 % 7/28/04 CLP
AVS 0.29 umoles/g 7/28/04 376.2
Cadmium <0.002 umoles/g 08/02/04 3010A/6010B
Copper 0.116 umoles/g 08/02/04 3010A/6010B
Lead 0.030 umoles/g 08/02/04 3010A/6010B
Nickel 0.080 umoles/g 08/02/04 3010A/6010B
Zinc <0.005 umoles/g 08/02/04 3010A/6010B
Total SEM 0.226
AVS / SEM 0.6

Note: Zinc was detected in the procedure blank and subtracted from the sample concentration.

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report

Analyte

Result

Units

Date Analyzed

Method

TOC

25500

7/23/04

9060M

Page 10 of 23




Client: MWRD

Project ID: GO40716A
Sample Number: 32210
Sample Description: WW-89 Center/Walnut-WB DuPage

AVS/SEM ANALYTICAL REPORT

Date received: 07/16/04

Date Sampled: 07/12/04

Date Reported: 08/27/04
Lab File ID: 32206-14

Analyte Result Units Date Analyzed Method
Total Solids 82.23 %o 7/28/04 CLP
AVS <0.08 umoles/g 7/28/04 376.2
Cadmium <0.002 umoles/g 08/02/04 3010A/6010B
Copper 0.055 umoles/g 08/02/04 3010A/6010B
Lead 0.017 umoles/g 08/02/04 3010A/6010B
Nickel 0.025 umoles/g 08/02/04 3010A/6010B
Zinc <0.005 umoles/g 08/02/04 3010A/6010B
Total SEM 0.097
AVS /SEM NA

Note: Zinc was detected in the procedure blank and subtracted from the sample concentration.

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report

Analyte

Result

Units

Date Analyzed

Method

TOC

43600

7/23/04

9060M

Page 11 ot 23




Client: MWRD

Project ID: GO40716A
Sample Number: 32211
Sample Description: WW-89 Side/Walnut-WB DuPage

AVS /SEM ANALYTICAL REPORT

Date received: 07/16/04

Date Sampled: 07/12/04

Date Reported: 08/27/04
Lab File ID: 32206-14

Analyte Result Units Date Analyzed Method
Total Solids 79.28 % 7/28/04 CLP
AVS <0.08 umoles/g 7/28/04 376.2
Cadmium <0.002 umoles/g 08/02/04 3010A/6010B
Copper 0.110 umoles/g 08/02/04 3010A/6010B
Lead 0.056 umoles/g 08/02/04 3010A/6010B
Nickel 0.053 umoles/g 08/02/04 3010A/6010B
Zinc <0.005 umoles/g 08/02/04 3010A/6010B
Total SEM 0.219
AVS /SEM NA

Note: Zinc was detected in the procedure blank and subtracted from the sample concentration.

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 35200 mg/kg 7/23/04 9060M
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Client: MWRD

Project ID: GO40716A
Sample Number: 32212

AVS /SEM ANALYTICAL REPORT

Sample Description: WW-90 Side/Rt 19 Poplar Cr

Date received: 07/16/04

Date Sampled: 07/08/04

Date Reported: 08/27/04
Lab File ID: 32206-14

Analyte Result Units Date Analyzed Method
Total Solids 67.34 % 7/28/04 CLP
AVS 0.51 umoles/g 7/28/04 376.2
Cadmium <0.002 umoles/g 08/02/04 3010A/6010B
Copper 0.250 umoles/g 08/02/04 3010A/6010B
Lead 0.050 umoles/g 08/02/04 3010A/6010B
Nickel 0.210 umoles/g 08/02/04 3010A/6010B
Zinc 0.410 umoles/g 08/02/04 3010A/6010B
Total SEM 0.920
AVS /SEM 0.6

Note: Zinc was detected in the procedure blank and subtracted from the sample concentration.

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 31100 mg/kg 7/23/04 9060M
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Client: MWRD

Project ID: G040716A
Sample Number: 32213
Sample Description: WW-110 Center/Springsguth-WB Dupage

AVS /SEM ANALYTICAL REPORT

Date received: 07/16/04
Date Sampled: 07/09/04
Date Reported: 08/27/04

Lab File ID: 32206-14

Analyte Result Units Date Analyzed Method
Total Solids 59.44 %o 7/28/04 CLP
AVS 27.0 umoles/g 7/28/04 376.2
Cadmium <0.002 umoles/g 08/02/04 3010A/6010B
Copper 0.242 umoles/g 08/02/04 3010A/6010B
Lead 0.179 umoles/g 08/02/04 3010A/6010B
Nickel 0.146 umoles/g 08/02/04 3010A/6010B
Zinc 0.907 umoles/g 08/02/04 3010A/6010B
Total SEM 1.474
AVS/SEM 18.3

Note: Zinc was detected in the procedure blank and subtracted from the sample concentration.

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 43400 mg/kg 7/23/04 9060M
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AVS /SEM ANALYTICAL REPORT

Client: MWRD Date received: 07/16/04
Project ID: GO40716A Date Sampled: 07/09/04
Sample Number: 32214 Date Reported: 08/27/04

Sample Description: WW-110 Side/Springsguth-WB Dupage Lab File ID: 32206-14

Analyte Result Units Date Analyzed Method
Total Solids 75.44 % 7/28/04 CLP
AVS 0.62 umoles/g 7/28/04 376.2
Cadmium <0.002 umoles/g 08/02/04 3010A/6010B
Copper 0.115 umoles/g 08/02/04 3010A/6010B
Lead 0.069 umoles/g 08/02/04 3010A/6010B
Nickel 0.075 umoles/g 08/02/04 3010A/6010B
Zinc <0.005 umoles/g 08/02/04 3010A/6010B
Total SEM 0.259
AVS /SEM 24

Note: Zinc was detected in the procedure blank and subtracted from the sample concentration.

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 31900 mg/kg 7/23/04 9060M
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AVS /SEM ANALYTICAL REPORT

Date received: 07/23/04

Date Sampled: 07/15/04

Date Reported: 08/27/04
Lab File ID: 33538-42

Client: MWRD

Project ID: G040723B

Sample Number: 33538

Sample Description: WW-79 Center/Higgins Rd. Salt Cr.

Analyte Result Units Date Analyzed Method
Total Solids 38.0 % 08/04/04 CLP
AVS 14.0 umoles/g 08/04/04 376.2
Cadmium <0.002 umoles/g 08/06/04 3010A/6010B
Copper 0.635 umoles/g 08/06/04 3010A/6010B
Lead 0.212 umoles/g 08/06/04 3010A/6010B
Nickel 0.273 umoles/g 08/06/04 3010A/6010B
Zinc 2.27 umoles/g 08/06/04 3010A/6010B
Total SEM 3.390
AVS /SEM 4.1

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report

Analyte

Result

Units

Date Analyzed

Method

TOC

38800

7/27/04

9060M
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AVS /SEM ANALYTICAL REPORT

Client: MWRD

Project ID: G040723B

Sample Number: 33539

Sample Description: WW-18 Side, Devon — Salt Cr.

Date received: 07/23/04

Date Sampled: 07/19/04

Date Reported: 08/27/04
Lab File ID: 33538-42

Analyte Result Units Date Analyzed Method
Total Solids 73.05 % 08/04/04 CLP
AVS <0.08 umoles/g 08/04/04 376.2
Cadmium <0.002 umoles/g 08/06/04 3010A/6010B
Copper 0.073 umoles/g 08/06/04 3010A/6010B
Lead 0.074 umoles/g 08/06/04 3010A/6010B
Nickel 0.041 umoles/g 08/06/04 3010A/6010B
Zinc 0.273 umoles/g 08/06/04 3010A/6010B
Total SEM 0.461
AVS /SEM NA

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected

Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

Simultaneously

TOC Analvtical Report
Analyte Result Units Date Analyzed Method
TOC 14600 mg/kg 7/27/04 9060M
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AVS /SEM ANALYTICAL REPORT

Client: MWRD Date received: 07/23/04
Project ID: G0O40723B Date Sampled: 07/19/04
Sample Number: 33540 Date Reported: 08/27/04
Sample Description: WW-18 Center, Devon — Salt Cr. Lab File ID: 33538-42
Analyte Result Units Date Analyzed Method
Total Solids 71.57 % 08/04/04 CLP
AVS <0.08 umoles/g 08/04/04 376.2
Cadmium <0.002 umoles/g 08/06/04 3010A/6010B
Copper 0.075 umoles/g 08/06/04 3010A/6010B
Lead 0.041 umoles/g 08/06/04 3010A/6010B
Nickel 0.054 umoles/g 08/06/04 3010A/6010B
Zinc 0.339 umoles/g 08/06/04 3010A/6010B
Total SEM 0.509
AVS /SEM NA

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 9480 mg/kg 7/27/04 9060M
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AVS /SEM ANALYTICAL REPORT

Client: MWRD

Project ID: G040723B

Sample Number: 33541

Sample Description: WW-77 Side, Elmhurst — Higgins Cr.

Date received: 07/23/04

Date Sampled: 07/20/04
Date Reported: 08/27/04
Lab File ID: 33538-42

Analyte Result Units Date Analyzed Method
Total Solids 58.31 % 08/04/04 CLP
AVS 14 umoles/g 08/04/04 376.2
Cadmium 0.008 umoles/g 08/06/04 3010A/6010B
Copper 0.413 umoles/g 08/06/04 3010A/6010B
Lead 0.215 umoles/g 08/06/04 3010A/6010B
Nickel 0.175 umoles/g 08/06/04 3010A/6010B
Zinc 2.31 umoles/g 08/06/04 3010A/6010B
Total SEM 3.113
AVS /SEM 4.5

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analvtical Report

Analyte

Result

Units

Date Analyzed

Method

TOC

47500

7/277/04

9060M
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AVS /SEM ANALYTICAL REPORT

Client: MWRD Date received: 07/23/04
Project ID: GO40723B Date Sampled: 07/20/04
Sample Number: 33542 Date Reported: 08/27/04
Sample Description: WW-77 Center, Elmhurst — Higgins Cr. Lab File ID: 33538-42
Analyte Result Units Date Analyzed Method
Total Solids 65.48 % 08/04/04 CLP
AVS 12 umoles/g 08/04/04 376.2
Cadmium <0.002 umoles/g 08/06/04 3010A/6010B
Copper 0.217 umoles/g 08/06/04 3010A/6010B
Lead 0.174 umoles/g 08/06/04 3010A/6010B
Nickel 0.194 umoles/g 08/06/04 3010A/6010B
Zinc 0.742 umoles/g 08/06/04 3010A/6010B
Total SEM 1.327
AVS / SEM 9.0

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analvtical Report
Analyte Result Units Date Analyzed Method
TOC 32700 mg/kg 7/27104 9060M
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QUALITY CONTROL DATA

Client: MWRD
Project ID: GO40709A
Sample Number: 31340
Sample Description: WW-12 Center
Date Analyzed: 07/27/2004

Date received: 07/09/04
Date Sampled: 07/01/04
Date Reported: 08/25/04

Lab File ID: 31340-45

Element Prep Blank Laboratory Control Standard 1(LCS) Laboratory Control Standard 2 (LLCS)
True Found % Rec True Found % Rec
Cd <0.001 0.2000 0.1783 89.2 0.2000 0.1955 97.8
Cu 0.0018 0.2000 0.0974 48.7 0.2000 0.0216 10.8
Pb <0.002 0.2000 0.1736 86.8 0.2000 0.1826 91.3
Ni <0.001 0.2000 0.1805 90.3 0.2000 0.1963 98.2
Zn 0.1356 0.2000 0.2169 108.5 0.2000 0.2354 117.7
QC Acceptance Ranges:
LCS 80-120%
PB <Reporting Limit

Explanation of QC Failures
AVS/SEM extracted LCS [ and L.CS 2 both low for copper. AVS/SEM extracted MS/MSD acceptable for copper.

Post spike for Copper was acceptable.

Prep Blank (PB) : Acceptance criteria not met. Most samples had concentrations for zinc below the procedure blank.
Note: the unit of measure used for this report is mg/1.

Method QC Data
Lab Control Acceptance
Analyte Date Analyzed Method Prep Blank Standard Limit
mg/L % Recovery %
Acid Volatile
Sulfide 7/22/04 376.2 <0.05 75.2 80-120
Acid Volatile
Sulfide 7/23/94 386.2 <0.05 96.3 80-120
Explanation of QC Failures
LCS for 7/22/04 failed. Data is acceptable because all other QC passed and the LCS for 7/23/04 passed.
Method QC Data
Lab Control Acceptance
Analyte Date Analyzed Method Prep Blank Standard Limit
mg/kg % Recovery %
TOC 7/21/04 9060M <1000 93 80-120
TOC 7/21/04 9060M <1000
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Client: MWRD

QUALITY CONTROL DATA

Project ID: GO40716A

Sample Number: 32206
Sample Description: WW-64 Center/Lake-WB Dupage
Date Analyzed: 08/02/2004

Date received: 07/16/04

Date Sampled: 07/13/04

Date Reported: 08/25/04
Lab File ID: 32206-14

Laboratory Control Standard 1{LCS)

Laboratory Control Standard 2 (LCS)

Element Prep Blank True Found % Rec True Found % Rec
Cd <0.001 0.1000 0.1047 104.7 0.2000 0.1974 98.7
Cu <0.001 0.1000 0.1074 107.4 0.2000 0.0203 10.2
Pb <0.002 0.1000 0.1051 105.1 0.2000 0.1900 95.0
Ni <0.001 0.1000 0.1023 102.3 0.2000 0.1961 98.1
Zn <0.005 0.1000 0.1103 110.3 0.2000 0.2793 139.7
QC Acceptance Ranges:
LCS 80-120%
PB <Reporting Limit

Explanation of QC Failures
LCS 2 for copper was not within the acceptable limits.
Most samples had concentrations for zinc below the procedure blank. Note: the unit of measure used for this report is

mg/l.
Method QC Data
Lab Control Acceptance
Analyte Date Analyzed Method Prep Blank Standard Limit
mg/L % Recovery %
Acid Volatile
Sulfide 7/28/04 376.2 N/A N/A N/A
Acid Volatile
Sulfide 7/29/94 386.2 <0.05 97.5 80-120
Explanation of QC Failures
None
Method QC Data
Lab Control Acceptance
Analyte Date Analyzed Method Prep Blank Standard Limit
mg/kg % Recovery %
TOC 7/23/04 9060M <1000 99.9 80-120
TOC 7/23/04 9060M <1000
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QUALITY CONTROL DATA

Client: MWRD
Project ID: G040723B

Date received: 07/23/04
Date Sampled: 07/20/04

Sample Number: 33539
Sample Description: WW-18 Side, Devon — Salt Cr.
Date Analyzed: 08/06/2004

Date Reported: 08/25/04
Lab File ID: 33538-42

Laboratory Control Standard 1(LCS) Laboratory Control Standard 2 (LCS)

Element Prep Blank True Found % Rec True Found % Rec
Cd <0.001 0.1000 0.0989 98.9 0.2000 0.1931 96.6
Cu <0.001 0.1000 0.1006 100.6 0.2000 0.0025 1.2
Pb <0.002 0.1000 0.0991 99.1 0.2000 0.1805 90.2
Ni <0.001 0.1000 0.0965 96.5 0.2000 0.1917 95.8
Zn <0.005 0.1000 0.0954 95.4 0.2000 0.1995 99.7

QC Acceptance Ranges:

LCS

PB

80-120%

<Reporting Limit

Explanation of QC Failures

LCS 2 for Copper was not within the acceptable limits. Matrix Spike and Matrix Spike Duplicate are within acceptable
limits. All external QC sample were acceptable. No further action taken.
Note: the unit of measure used for this report is mg/l.

Method QC Data
Lab Control Acceptance
Analyte Date Analyzed Method Prep Blank Standard Limit
mg/L % Recovery %
Acid Volatile
Sulfide 7/28/04 376.2 N/A N/A N/A
Acid Volatile
Sulfide 7/29/94 386.2 <0.05 97.5 80-120
Explanation of QC Failures
None
Method QC Data
Lab Control Acceptance
Analyle Date Analyzed Method Prep Blank Standard Limit
mg/kg % Recovery %
TOC 7/27/04 9060M <1000 98 80-120
TOC 7/27/04 9060M <1000 N/A N/A




October 15, 2004

MWRD GC

Stickney WRP Cecil Lue-Hing R & D Com
Attn: Jennifer Wasik

6001 W. Pershing Rd.

Cicero, IL 60804

Contract #: 04-104-11

Grace Analytical Job ID: G040813A

Dear Ms.Wasik,

The above referenced project was analyzed as directed on the enclosed Chain-of-Custody record.

Analyses were performed in accordance with the following document(s): (Draft) Determination
of Acid Volatile Sulfide and Selected Simultaneously Extractable Metals in Sediment, December
1991, EPA, EPA 821/R-91-100; and a modified apparatus was used to perform sample
preparation and Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, SW-
846, 3" Edition, December 1996, The specific method references appear on the Analytical
Report.

Acid volatile sulfide/simultaneously extractable metals (cadmium, copper, lead, nickel, and zinc)
were performed at First Environmental Laboratories in Naperville, IL. Total organic carbon was
performed at TestAmerica in Nashville, TN, and Particle size analysis was performed at Whitney
and Associates in Peoria, IL.

A summary of the batch QA/QC documentation is attached. All raw data will remain on file for
future reference.

Request for duplications or reproductions of these analytical reports must be made in writing to
the GAL and signed by an authorized agent.

Should you have any questions regarding any of the enclosed analytical data or need additional
information, please contact me at (708) 449-9449 X12 or e-mail sk@gracelabinc.com,

Sincerely,

Steven Kim, Ph.D.
Laboratory Director
www.gracelabinc.com




Client: MWRD

Project ID: GO40813A
Sample Number: 35292
Sample Description: WW- 24 Side: Wolf Rd Salt Creek

AVS /SEM ANALYTICAL REPORT

Date received: 08/13/04
Date Sampled: 08/11/04
Date Reported: 09/07/04
Lab File ID: 35292

Analyte Result Units Date Analyzed Method
Total Solids 47.19 % 08/26/04 CLP
AVS 10.5 umoles/g 08/26/04 376.2
Cadmium 0.008 umoles/g 08/31/04 3010A/6010B
Copper 0.759 umoles/g 08/31/04 3010A/6010B
Lead 0.536 umoles/g 08/31/04 3010A/6010B
Nickel 0.328 umoles/g 08/31/04 3010A/6010B
Zinc 3.890 umoles/g 08/31/04 3010A/6010B
Total SEM 5.521
AVS / SEM 1.9
Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.
TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 48800 mg/kg 08/25/04 9060M
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QUALITY CONTROL DATA

Date Analyzed: 08/31/04
Date Reported: 09/07/04
Lab File ID: 35292

Client: MWRD
Project ID: G040813A
Sample Number: 35292

Laboratory Control Standard 1(L.CS) Laboratory Control Standard 2 (LCS)
Element Prep Blank True Found % Rec True Found % Rec
Cd <0.001 0.2000 0.2004 104.7 0.1000 0.1055 105.5
Cu <0.001 0.2000 0.0924 46.2 0.1000 0.1012 101.2
Pb <0.002 0.2000 0.2011 100.6 0.1000 0.1034 103.4
Ni <0.001 0.2000 0.2066 103.3 0.1000 0.1028 102.8
Zn 0.0113 0.2000 0.2363 118.2 0.1000 0.1044 104.4
QC Acceptance Ranges:
LCS 80-120%
PB <Reporting Limit

Explanation of QC Failures
AVS/SEM extracted LCS 1 low for copper. Prep Blank (PB) : Acceptance criteria not met for zinc. Note: the unit of

measure used for this report is mg/I.

Method QC Data
Lab Control Acceptance
Analyte Date Analyzed Method Prep Blank Standard Limit
mg/l. % Recovery %
Acid Volatile
Sulfide 8/26/04 376.2 <0.05 82.3 80-120
Explanation of QC Failures
None
Method QC Data
Lab Control Acceptance
Analyte Date Analyzed Method Prep Blank Standard Limit
mg/kg % Recovery %
TOC 08/25/04 9060M <1000 102 80-120




October 15, 2004

MWRD GC

Stickney WRP Cecil Lue-Hing R & D Com
Attn: Jennifer Wasik

6001 W. Pershing Rd.

Cicero, IL 60804

Contract #: 04-104-11

Grace Analytical Job ID: G040910A

Dear Ms. Wasik,

The above referenced project was analyzed as directed on the enclosed Chain-of-Custody record.

Analyses were performed in accordance with the following document(s): (Draft) Determination
of Acid Volatile Sulfide and Selected Simultaneously Extractable Metals in Sediment, December
1991, EPA, EPA 821/R-91-100; and a modified apparatus was used to perform sample
preparation and Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, SW-
846, 3" Edition, December 1996, The specific method references appear on the Analytical
Report.

Acid volatile sulfide/simultaneously extractable metals (cadmium, copper, lead, nickel, and zinc)
were performed at First Environmental Laboratories in Naperville, IL. Total organic carbon was
performed at TestAmerica in Nashville, TN, and Particle size analysis was performed at Whitney
and Associates in Peoria, IL.

A summary of the batch QA/QC documentation is attached. All raw data will remain on file for
future reference.

Request for duplications or reproductions of these analytical reports must be made in writing to
the GAL and signed by an authorized agent.

Should you have any questions regarding any of the enclosed analytical data or need additional
information, please contact me at (708) 449-9449 X12 or e-mail sk@gracelabinc.com,

Sincerely,

Steven Kim, Ph.D.
Laboratory Director
www.gracelabinc.com
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AVS /SEM ANALYTICAL REPORT

Client: MWRD Date received: 09/10/04
Project ID: GO40910A Date Sampled: 09/07/04
Sample Namber: 36965 Date Reported: 09/22/04
Sample Description; WW-109 Side Brookfield Ave. Salt Cr. Lab File ID: 36965-70
Analyte Result Units Date Analyzed Method
Total Solids 58.63 % 09/17/04 CLP
AVS 2.71 umoles/g 09/17/04 376.2
Cadmium 0.004 umoles/g 09/21/04 3010A/6010B
Copper 0.432 umoles/g 09/21/04 3010A/6010B
Lead 0.303 umoles/g 09/21/04 3010A/6010B
Nickel 0.237 umoles/g 09/21/04 3010A/6010B
Zinc 2.200 umoles/g 09/21/04 3010A/6010B
Total SEM 3.176 umoles/g
AVS / SEM 0.8

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 42900 mg/kg 09/17/04 9060M

Page2of 8




Client: MWRD

Project ID: GO40910A
Sample Number: 36966
Sample Description: WW-109 Center Brookfield Ave. Salt Cr.

AVS /SEM ANALYTICAL REPORT

Date received: 09/10/04
Date Sampled: 09/07/04
Date Reported: 09/22/04

Lab File ID: 36965-70

Analyte Result Units Date Analyzed Method
Total Solids 80.47 % 09/17/04 CLP
AVS 0.14 umoles/g 09/17/04 376.2
Cadmium <0.002 umoles/g 09/21/04 3010A/6010B
Copper 0.100 umoles/g 09/21/04 3010A/6010B
Lead 0.084 umoles/g 09/21/04 3010A/6010B
Nickel 0.079 umoles/g 09/21/04 3010A/6010B
Zinc 0.927 umoles/g 09/21/04 3010A/6010B
Total SEM 1.195 umoles/g
AVS / SEM <0.2

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 38600 me/kg 09/17/04 9060M




Client: MWRD

Project ID: G040910A
Sample Number: 36967
Sample Description: WW-22 Side Ogden Ave. Des Plaines

AVS /SEM ANALYTICAL REPORT

Date received: 09/10/04

Date Sampled: 09/08/04

Date Reported: 09/22/04
Lab File ID: 36965-70

Analyte Result Units Date Analyzed Method
Total Solids 24.07 % 09/17/04 CLP
AVS 1.28 umoles/g 09/17/04 376.2
Cadmium 0.015 umoles/g 09/21/04 3010A/6010B
Copper 0.946 umoles/g 09/21/04 3010A/6010B
Lead 0.507 umoles/g 09/21/04 3010A/6010B
Nickel 0.264 umoles/g 09/21/04 3010A/6010B
Zinc 4.060 umoles/g 09/21/04 3010A/6010B
Total SEM 5.792 umoles/g
AVS /SEM 0.2

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected

Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

Simultaneously

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 79400 mg/kg 09/18/04 9060M




Client: MWRD

Project ID: G0O40910A
Sample Number: 36968
Sample Description: WW-22 Center Ogden Ave. Des Plaines

AVS /SEM ANALYTICAL REPORT

Date received: 09/10/04
Date Sampled: 09/08/04
Date Reported: 09/22/04

Lab File ID: 36965-70

Analyte Result Units Date Analyzed Method
Total Solids 71.24 % 09/17/04 CLP
AVS 0.20 umoles/g 09/17/04 376.2
Cadmium 0.006 umoles/g 09/21/04 3010A/6010B
Copper 0.035 umoles/g 09/21/04 3010A/6010B
Lead 0.032 umoles/g 09/21/04 3010A/6010B
Nickel 0.031 umoles/g 09/21/04 3010A/6010B
Zinc 0.434 umoles/g 09/21/04 3010A/6010B
Total SEM 0.539 umoles/g
AVS / SEM 0.4
Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.
TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 38000 mg/kg 09/18/04 9060M
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Client: MWRD

Project ID: GO40910A
Sample Number: 36969
Sample Description: WW-20 Side Roosevelt, Des Plaines

AVS /SEM ANALYTICAL REPORT

Date received: 09/10/04

Date Sampled: 09/09/04

Date Reported: 09/22/04
Lab File ID: 36965-70

Analyte Result Units Date Analyzed Method
Total Solids 43.19 % 09/17/04 CLP
AVS 3.18 umoles/g 09/17/04 376.2
Cadmium 0.010 umoles/g 09/21/04 3010A/6010B
Copper 1.300 umoles/g 09/21/04 3010A/6010B
Lead 0.585 umoles/g 09/21/04 3010A/6010B
Nickel 0.372 umoles/g 09/21/04 3010A/6010B
Zinc 5.300 umoles/g 09/21/04 3010A/6010B
Total SEM 7.567 umoles/g
AVS / SEM 0.4

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected

Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

Simultaneously

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 65600 mg/kg 09/18/04 9060M
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Client: MWRD

Project ID: GO40910A
Sample Number: 36970
Sample Description: WW-20 Center Roosevelt, Des Plaines

AVS /SEM ANALYTICAL REPORT

Date received: 09/10/04

Date Sampled: 09/09/04

Date Reported: 09/22/04
Lab File ID: 36965-70

Analyte Result Units Date Analyzed Method
Total Solids 60.39 % 09/17/04 CLP
AVS 0.37 umoles/g 09/17/04 376.2
Cadmium <0.002 umoles/g 09/21/04 3010A/6010B
Copper 0.926 umoles/g 09/21/04 3010A/6010B
Lead 0.388 umoles/g 09/21/04 3010A/6010B
Nickel 0.130 umoles/g 09/21/04 3010A/6010B
Zinc 1.920 umoles/g 09/21/04 3010A/6010B
Total SEM 3.364 ummoles/g
AVS / SEM <0.2
Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.
TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 30300 mg/kg 09/17/04 9060M
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QUALITY CONTROL DATA

Client: MWRD
Project ID: GO40910A
Sample Number: 36970

Date Analyzed: 09/21/04
Date Reported: 09/07/04
Lab File ID: 36965-70

Element Prep Blank Laboratory Control Standard 1(L.CS) Laboratory Control Standard 2 (LCS)
True Found % Rec True Found % Rec
Cd <0.001 0.2000 0.1830 94.0 0.1000 0.0924 924
Cu <0.001 0.2000 0.1321 66.1 0.1000 0.0899 89.9
Pb <0.002 0.2000 0.1880 94.0 0.1000 0.0912 91.2
Ni <0.001 0.2000 0.1893 94.7 0.1000 0.0907 90.7
Zn <0.005 0.2000 0.1968 98.4 0.1000 0.0947 94.7
QC Acceptance Ranges:
1LCS 80-120%
PB <Reporting Limit

Explanation of QC Failures

AVS/SEM extracted LCS 1 low for copper. Most samples had concentrations for zinc below the procedure blank.
Note: the unit of measure used for this report is mg/I.

Method QC Data
Lab Control Acceptance
Analyte Date-Analyzed Method Prep Blak Standard Limit
mg/L % Recovery %
Acid Volatile
Sulfide 09/17/04 376.2 <0.05 88.4 80-120
Explanation of QC Failures
None
Method QC Data
Lab Control Acceptance
Analyte Date Analyzed Method Prep Blank Standard Limit
mg/kg % Recovery %
TOC 09/15/04 9060M <1000 104 80-120
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October 15, 2004

MWRD GC

Stickney WRP Cecil Lue-Hing R & D Com
Atin: Jennifer Wasik

6001 W. Pershing Rd.

Cicero, IL 60804

Contract #: 04-104-11

Grace Analytical Job ID: G040923A

Dear Ms.Wasik,

The above referenced project was analyzed as directed on the enclosed Chain-of-Custody record.

Analyses were performed in accordance with the following document(s): (Draft) Determination
of Acid Volatile Sulfide and Selected Simultaneously Extractable Metals in Sediment, December
1991, EPA, EPA 821/R-91-100; and a modified apparatus was used to perform sample
preparation and Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, SW-
846, 3" Edition, December 1996, The specific method references appear on the Analytical
Report.

Acid volatile sulfide/simultaneously extractable metals (cadmium, copper, lead, nickel, and zinc)
were performed at First Environmental Laboratories in Naperville, IL. Total organic carbon was
—performed at TestAmerica -in Nashville, TN, and Particle size analysis was performed at Whitney
and Associates in Peoria, IL.

A summary of the batch QA/QC documentation is attached. All raw data will remain on file for
future reference.

Request for duplications or reproductions of these analytical reports must be made in writing to
the GAL and signed by an authorized agent.

Should you have any questions regarding any of the enclosed analytical data or need additional
information, please contact me at (708) 449-9449 X12 or e-mail sk@gracelabinc.com,

Sincerely,

Steven Kim, Ph.D,
Laboratory Director
www.gracelabinc.com
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AVS /SEM ANALYTICAL REPORT

Client: MWRD Date received: 09/23/04
Project ID: GO40923A Date Sampled: 09/20/04
Sample Number: 37731 Date Reported: 10/05/04
Sample Description: WW-19 Side / 11548 Lab File ID: 37731-36
Analyte Result Units Date Analyzed Method
Total Solids 47.64 % 09/30/04 CLP
AVS 8.8 umoles/g 09/30/04 376.2
Cadmium 0.014 umoles/g 10/05/04 3010A/6010B
Copper 0.996 umoles/g 10/05/04 3010A/6010B
Lead 0.462 umoles/g 10/05/04 3010A/6010B
Nickel 0.300 umoles/g 10/05/04 3010A/6010B
Zinc 3.640 umoles/g 10/05/04 3010A/6010B
Total SEM 5.410 umoles/g | |
AVS /SEM 1.6

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analyvtical Report

Analyte Result Units Date Analyzed Method

TOC 56700 mg/kg 10/06/04 9060M
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Client: MWRD

Project ID: G040923A
Sample Number: 37732

AVS /SEM ANALYTICAL REPORT

Sample Description: WW-19 Center / 11552

Date received: 09/23/04

Date Sampled: 09/20/04

Date Reported: 10/05/04
Lab File ID: 37731-36

Analyte Result Units Date Analyzed Method
Total Solids 75.44 % 09/30/04 CLP
AVS <0.08 umoles/g 09/30/04 376.2
Cadmium <0.002 umoles/g 10/05/04 3010A/6010B
Copper 0.236 umoles/g 10/05/04 3010A/6010B
Lead 0.092 umoles/g 10/05/04 3010A/6010B
Nickel 0.101 umoles/g 10/05/04 3010A/6010B
Zinc 1.100 umoles/g 10/05/04 3010A/6010B
Total SEM 1.53 umoles/g
AVS / SEM <0.2
Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.
TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 29800 mg/kg 10/06/04 9060M
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Client: MWRD
Project ID: G040923A

AVS /SEM ANALYTICAL REPORT

Sample Number: 37733
Sample Description: WW-23 Side / 11556

Date received: 09/23/04

Date Sampled: 09/21/04

Date Reported: 10/05/04
Lab File ID: 37731-36

Analyte Result Units Date Analyzed Method
Total Solids 38.30 % 09/30/04 CLP
AVS 0.92 umoles/g 09/30/04 376.2
Cadmium 0.026 umoles/g 10/05/04 3010A/6010B
Copper 1.44 umoles/g 10/05/04 3010A/6010B
Lead 0.474 umoles/g 10/05/04 3010A/6010B
Nickel 0.351 umoles/g 10/05/04 3010A/6010B
Zinc 5.550 umoles/g 10/05/04 3010A/6010B
Total SEM <0.2 umoles/g
AVS / SEM <0.2

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected

Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

Simultaneously

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 72900 mg/kg 10/06/04 9060M
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Client: MWRD

Project ID: GO40923A
Sample Number: 37734

AVS /SEM ANALYTICAL REPORT

Sample Description: WW-23 Center / 11560

Date received: 09/23/04

Date Sampled: 09/21/04

Date Reported: 10/05/04
Lab File ID: 37731-36

Analyte Result Units Date Analyzed Method
Total Solids 38.25 % 09/30/04 CLP
AVS 1.51 umoles/g 09/30/04 376.2
Cadmium 0.021 umoles/g 10/05/04 3010A/6010B
Copper 1.12 umoles/g 10/05/04 3010A/6010B
Lead 0.376 umoles/g 10/05/04 3010A/6010B
Nickel 0.434 umoles/g 10/05/04 3010A/6010B
Zinc 5.640 umoles/g 10/05/04 3010A/6010B
Total SEM 7.59 umoles/g
AVS /SEM 0.2

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected

Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

Simultaneously

TOC Analytical Report
( Analyte Result Units Date Analyzed Method
J TOC 59700 mg/kg 10/06/04 95060M
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Client: MWRD

Project ID: GO40923A

AVS /SEM ANALYTICAL REPORT

Sample Number: 37735
Sample Description: WW-29 Side / 11564

Date received: 09/23/04

Date Sampled: 09/22/04

Date Reported: 10/05/04
Lab File ID: 37731-36

Analyte Result Units Date Analyzed Method
Total Solids 30.34 % 09/30/04 CLP
AVS 6.6 umoles/g 09/30/04 376.2
Cadmium 0.031 umoles/g 10/05/04 3010A/6010B
Copper 1.33 umoles/g 10/05/04 3010A/6010B
Lead 0.469 umoles/g 10/05/04 3010A/6010B
Nickel 0.462 umoles/g 10/05/04 3010A/6010B
Zinc 5.530 umoles/g 10/05/04 3010A/6010B
Total SEM 7.82 umoles/g
AVS /SEM 0.8

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected

Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

Simultaneously

TOC Analytical Report
Analyte Result Units Date Analyzed Method
TOC 91500 mg/kg 10/06/04 9060M
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AVS /SEM ANALYTICAL REPORT

Client: MWRD Date received: 09/23/04
Project ID: G040923A Date Sampled: 09/22/04
Sample Number: 37736 Date Reported: 10/05/04
Sample Description: WW-29 Center / 11568 Lab File ID: 37731-36
Analyte Result Units Date Analyzed Method
Total Solids 75.97 % 09/30/04 CLP
AVS <0.08 umoles/g 09/30/04 376.2
Cadmium 0.003 umoles/g 10/05/04 3010A/6010B
Copper 0.077 umoles/g 10/05/04 3010A/6010B
Lead 0.043 umoles/g 10/05/04 3010A/6010B
Nickel 0.055 umoles/g 16/05/04 3010A/6010B
Zinc 0.704 umoles/g 10/05/04 3010A/6010B
Total SEM 0.88 umoles/g
AVS/SEM | <02

Reference: (Draft) Determination of Acid Volatile Sulfide and Selected Simultaneously
Extractable Metals in Sediment, December 1991, EPA 821/R-91-100.
Note: a modified apparatus was used to perform sample preparation.

TOC Analvtical Report
Analyte Result Units Date Analyzed Method
TOC 88600 mg/kg 10/06/04 9060M
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Client: MWRD

Project ID: G0O40923A

QUALITY CONTROL DATA

Sample Number: 37732

Date Analyzed: 10/05/04
Date Reported: 10/05/04
Lab File ID: 37731-36

Element Prep Blank Laboratory Control Standard 1(LCS) Laboratory Control Standard 2 (LCS)
True Found % Rec True Found % Rec
Cd <0.001 0.2000 0.2003 100.2 0.1000 0.0924 924
Cu 0.0036 0.2000 0.0900 45.0 0.1000 0.0899 89.9
Pb <0.002 0.2000 0.1977 98.9 0.1000 0.0912 91.2
Ni <0.001 0.2000 0.1989 99.5 0.1000 0.0907 90.7
Zn 0.0223 0.2000 02370 118.5 0.1000 0.0947 94.7

QC Acceptance Ranges:

LCS

PB

80-120%

<Reporting Limit

Explanation of QC Failures

AVS/SEM extracted LCS 1 low for copper. Most samples had concentrations for zinc below the procedure blank.
Note: the unit of measure used for this report is mg/l.

Method QC Data
Lab Control Acceptance
Analyte Date Analyzed Method Prep Blank Standard Limit
mg/L % Recovery %
Acid Volatile
Sulfide 10/01/04 376.2 <0.05 92.6 80-120
Explanation of QC Failures
None
Method QC Data
Lab Control Acceptance
Analyte Date Analyzed Method Prep Blank Standard Limit
mg/kg % Recovery %
TOC 10/06/04 9060M <1000 99 80-120
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TELEFAX

309-673-2131 i
nsrs.mvssnemous G
consumrm-awrs-umcnons il

ARBITRATION » EXPERT WITHESS TESTIMORY | oy

! R N A ) - R 2
| SOILS » PORTLAND CEMENT CONCRETE \4,\
L { @

OLANIC MATERIALS « LIME

CLIENT:

Ms. Grace Kim

Grace Analytical Laboratory

5400-B McDermott Drive
Berkeley, lilinois 60163

INCORPORATED ] SUBSURFACE EXPLORATIONS
i 2406 West Nebraska Avenue ? ENVIRONMENTAL VESTIGATIONS
| PEORIA, ILLINOIS 61604-3193 MONITORING WELL INSTALLATIONS

. WELDER CERTIFICATIONS

INSURANCE INVESTIGATIONS

W&A FILE NO. 3707001

DATE: 08-10-04

PROJECT:

WHITNEY & ASSOCIATES

309-873-3050

Metropolitan Water Reclamation

District of Greater

Chicago

GEOTECHNICAL ENGINEERING
CONSTRUCTION QUALITY CONTR

GRAIN SIZE ANALYSIS - HYDROMETER METHOD

SIEVE PERCENTAGE
DESIGNATION FINER - %
YWW-13 (SIDE) WW-17 (SIDE)
07-06-04 07-07-04
#10 100.0 100.0
#20 99.2 98.3
#40 g§7.2 97.0
#60 93.3 79.4
#140 82.1 28.2
#200 738 21.4
MAXIMUM
DIAMETER - M.M.
.0400 46.4 16.8
.0260 41.3 13.7
.0150 34.3 11.8
.0100 29.4 10.7
.0074 25.2 9.5
.0050 22.1 8.2
.0036 20.2 7.1
0010 146 53
. SAND-% 28 79
SILT -% 52 13
CLAY-% 22 8
SOIL Organic SILTY CLAY With Fine- | SILTY CLAYEY SAND - SC-SM
CLASSIFICATION Grained Sand - OL Fine-Grained

WHITNEY & ASSOCIATES

PEORIA, ILLINOIS

et




'Metropolitan Water Reclamation
District of Greater Chicago

August 10, 2004

GRAIN SIZE ANALYSIS - SIEVE METHOD

SAMPLE NUMBER: | WW-12 | SAMPLE LOCATION: | Center | SAMPLE DATE: | 07-01-04
MATERIAL TYPE: Fine-Grained GRAVEL With Considerable Coarse-Grained Sand; Some
Fine- To Medium-Grained Sand - Well-Graded - GW
SIEVE PERCENTAGE BY WEIGHT
DESIGNATION PASSING-%
3/4" 100.0
3/8” 84.9
#4 44.7
#10 20.1
#20 11.6
#40 7.7
#60 2.8
#140 0.3
#200 0.2
SAMPLE NUMBER: | WW-12 [ SAMPLE LOCATION: | Side | SAMPLE DATE: | 07-01-04
MATERIAL TYPE: Fine- To Medium-Grained SAND With Fine-Grained Gravel; Small Amount
of Coarse-Grained Sand And Silty Clay - SP-SC
SIEVE 'PERCENTAGE BY WEIGHT
DESIGNATION PASSING-%
1" 100.0
3/4" 94.1
3/8” 79.4
#4 71.6
#10 64.5
#20 54.0
#40 37.1
#60 17.2
#140 7.3
#200 6.3

"WHITNEY & ASSOCIATES —J

PEORIA, ILLINOIS




Metropolitan Water Reclamation -

August 10, 2004

(9]
i

District of Greater Chicago

SAMPLE NUMBER:

1

WW-13 ] SAMPLE LOCATION: | Center | SAMPLE DATE: | 07-06-04

MATERIAL TYPE: Fine- To Medium-Grained SAND With Some Fine-Grained Grave! And
Small Amount of Coarse-Grained Sand; Poorly Graded - SP
SIEVE PERCENTAGE BY WEIGHT
DESIGNATION PASSING-%
347 100.0
38" 82.4
- #4 87.1
#10 81.3
#20 o 66. 1
#40 _40.2 o
#60 5.2 ]
#140 3.0
#200 0.2

SAMPLE NUMBER: | WW-17 | SAMPLE LOCATION: | Center [ SAMPLE DATE: | 07-07-04
MATERIAL TYPE: Medium- To Coarse-Grained SAND With Some Fine-Grained Sand And
Fine-Grained Gravel, Poorly Graded - SP
SIEVE PERCENTAGE BY WEIGHT
DESIGNATION PASSING-%
3/4” 100.0
3/8" 8.7
#4 88.5
#10 ) 61.0
#20 ) 34.9
#40 ' ) 18.8
#680 1.9
#140 . ; 0.4
#200 s N 0.3

WHITNEY & ASSOCIATES —

PEORIA, ILLINOIS




Metropolitan Water Reclamation -4- August 10, 2004
District of Greater Chicago

Should you have any questions or comments whatsoever in regard to
these test results, or if any additional information is desired, please do not hesitate
to contact me personally at your convenience.

Respectfylly submitted
p h-.\,\"\

WHINEY & ASSOCIATES "™ ™\
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SPECIAUSTS IN

WHITNEY & ASSOCIATES

INCORPORATED

2406 West Nebraska Avenue
PEORIA, ILLINOIS 61604

Metropolitan Watexr Reclamation

District of Greater Chicago WOk A FILENO.

PROJECT.

CLENT: Grace Analvtical Laboratory

Berkeley, Illinois REPORT OF SOIL/AGGREGATE ANALYSIS Wi-17 Center (7-07-04)
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TELEPHONE

TELEFAX

309-673-2131

TESTS » INVESTIGATIONS
ANALYSIS + DESIGN » EVALUATIONS
CONSULTATION » REPORTS * INSPECTIONS
ARBITRATION « EXPERT WITNESS TESTIMONY
* R
SOILS + PORTLAND CEMENT CONCRETE
BITUMINOUS CONCRETE « STEEL
ASPHALT # AGGREGATES + EMULSIONS

WHITNEY & ASSOCIATES

INCORPORATED
2406 West Nebraska Avenue

PEORIA, ILLINOIS 61604-3193

309-673-3050
GEQTECHNICAL ENGINEERING

ENVIRONMENTAL INVESTIGATIONS
R EEEEER
MONITORING WELL INSTALLATIONS
BUILT-UP ROOF INVESTIGATIONS
WELDER CERTIFICATIONS

POZZOLANIC MATERIALS » LIME

CLIENT:

"Ms. Grace Kim

Grace Analytical Laboratory
5400-B McDermott Drive
Berkeley, lllinois 60163

PROJECT:

INSURANCE INVESTIGATIONS

W&A FILE NO. 3707002
DATE: 08-13-04

Metropolitan Water Reclamation

District of Greater Chicago

'GRAIN SIZE ANALYSIS - HYDROMETER METHOD

SIEVE PERCENTAGE
DESIGNATION FINER - %
WW.64 (SIDE) WW-90 (SIDE)
07-13-04 07-08-04
1" 100.0 100.0
34 4.4 100.0
3/8" 92.6 96.5
#4 79.4 91.3
#10 68.1 87.8
#20 58.4 84.5
#40 49.3 81.1
#60 36.2 75.9
#140 30.6 67.1
#200 27.3 63.7
MAXIMUM
DIAMETER - M.M.
.0400 21.7 55.2
0260 19.7 51.0
.0150 17.6 44.1
.0100 16.4 40.6
.0074 15.1 36.2
.0050 13.1 31.3
0036 11.8 28.1
.0010 8.4 21.6
GRAVEL-% 21 9
SAND-% 52 27
SILT -% 14 33
CLAY-% 13 39

"WHITNEY & ASSOCIATES —!
PEORIA, ILLINQIS




Metropolitan Water Reclamation -2- August 13, 2004
District of Greater Chicago

SIEVE PERCENTAGE
DESIGNATION FINER - %
WW-110 (CENTER) WW-110 (SIDE)
07-09-04 07-09-04
3/4° 100.0 100.0
3/8" 97.3 89.0
#4 94.7 78.1
#10 83.4 67.8
#20 62.9 53.5
#40 48.3 40.3
#60 35.6 26.0
#140 29.7 16.3
#200 26.5 14.9
MAXIMUM
DIAMETER - M.M.
.0400 18 12.3
.0260 16 11.2
.0150 13 9.9
0100 12 8.5
0074 11 7.6
.0050 9 6.5
.0036 8 5.4
.0010 6 3.9
GRAVEL-% 5 22
SAND-% 69 63
SILT -% 17 9
CLAY-% 9 6
SOIL CLASSIFICATION
SAMPLE SOIL
NUMBER CLASSIFICATION
SILTY CLAYEY SAND WITH GRAVEL - SC-SM; Fine- To Medium-
WW-64 (Side) Grained Sand And Fine-Grained Gravel, Some Coarse-Grained
Sand
WW-80 (Side) SANDY LEAN CLAY - CL
ORGANIC SILTY SAND - OL; Fine- To Medium-Grained, Some
WW-110 (Center) Coarse-Grained Sand And Trace Of Fine-Grained Gravel
ORGANIC SILTY SAND WITH GRAVEL - OL: Fine- To Medium-
WW-110 (Side) Grained Sand And Fine-Grained Gravel With Some Coarse-
Grained Sand

PEORIA, ILLINOIS

WHITNEY & ASSOCIATES —-



‘Metropolitan Water Reclamation
District of Greater Chicago

GRAIN SIZE ANALYSIS - SIEVE METHOD

"August 13, 2004

[SAMPLE NUMBER: | WW-64 | SAMPLE LOCATION: | Center | SAMPLE DATE: | 07-13-04

MATERIAL TYPE: Poorly Graded SAND With Gravel - SP: Fine-Grained Sand And Gravel;
Some Medium-Grained Sand And Gravel, Small Amount Of Coarse-

Grained Sand

SIEVE PERCENTAGE BY WEIGHT
DESIGNATION PASSING-%
S 100.0
3/4” 88.5
38 66.0
#4 52.3
#10 45.5
#20 40.1
#40 30.1
#60 17.4
#140 5.1
#200 4.1
SAMPLE NUMBER: | WW-80 | SAMPLE LOCATION: | Center | SAMPLE DATE: | 07-14-04

MATERIAL TYPE: Poorly Graded SAND - SP: Medium- To Coarse-Grained Sand With Some
Fine-Grained Sand And Fine-Grained Gravel

SIEVE PERCENTAGE BY WEIGHT
DESIGNATION PASSING-%

347 100.0
3/8” 97.6
#4 87.9
#10 66.2
#20 40.2
#40 15.3
#60 1.4
#140 0.5
#200 0.2

"WHITNEY & ASSOCIATES —J

PEORIA, ILLINOIS




‘Metropolitan Water

Reclamation -4. "August 13, 2004

District of Greater Chicago

SAMPLE NUMBER: | WW-80 | SAMPLE LOCATION: | Side | SAMPLEDATE: | 07-14-04
MATERIAL TYPE: Poorly Graded SAND With Gravel - SP: Medium- To Coarse-Grained Sand
And Fine-Grained Gravel, Considerable Coarse-Grained Sand
SIEVE PERCENTAGE BY WEIGHT
DESIGNATION PASSING-%
3/4" 100.0
3/8" 79.6
#4 59.7
#10 41.3
#20 28.0
#40 20.1
#60 9.6
#140 5.4
#200 4.9
SAMPLE NUMBER: | WW-89 [ SAMPLE LOCATION: [ Center | SAMPLE DATE: | 07-12-04
MATERIAL TYPE: Poorly Graded SAND With Gravel - SP: Medium- To Coarse-Grained Sand
And Fine-Grained Gravel, Trace Fine-Grained Sand
SIEVE PERCENTAGE BY WEIGHT
DESIGNATION PASSING-%
3/14” 100.0
3/8” 76.3
#4 52.3
#10 314
#20 16.0
#40 54
#60 1.3
#140 0.8
#200 0.4

"WHITNEY & ASSOCIATES J

PEORIA, ILLINOIS




AMetropoIitan Water Reclamation -5- August 13, 2004
District of Greater Chicago

"TSAMPLE NUMBER: | WW-89 | SAMPLE LOCATION: | Side | SAMPLEDATE: | (07-12-04
MATERIAL TYPE: Poorly Graded SAND With Gravel - SP: Fine- To Medium-Grained Sand
With Considerable Fine-Grained Gravel And Some Coarse-Grained Sand
SIEVE PERCENTAGE BY WEIGHT
DESIGNATION PASSING-%
3/4° 100.0
3/8" 95.3
#4 83.4
#10 69.0
#20 51.7
#40 27.7
#60 8.4
#140 0.9
#200 0.6

Should you have any questions or comments whatsoever in regard to
these test results, or if any additional information is desired, please do not hesitate
to contact me personally at your convenience.

Respegctfully Sabmitted,

WHITNEY & ASSOCIA
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CONSULTATION » REPQRTS * INSPECTIONS
ARBITRATION # EXPERT WITNESS TESTIMONY

TELEPHONE

TELEFAX

308-673-2131

TESTS » INVESTIGATIONS
ANALYSIS # DESIGN » EVALUATIONS

EE R R BN B AR 2R 2 B
SOILS » PORTLAND CEMENT CONCRETE
BITUMINOUS GONCRETE # STEEL
ASPHALT * AGGREGATES * EMULSIONS

WHITNEY & ASSOCIATES

INCORPORATED
2406 West Nebraska Avenue
PEORIA, ILLINOIS 61604-3193

309-673-3050

GEQTECHNICAL ENGINEERING
CONSTRUCTION QUALITY CONTROL 4
SUBSURFAGE EXPLORATIONS
ENVIRONMENTAL INVESTIGATIONS
R
MONITORING WELL INSTALLATIONS
BUILT-UP ROOF INVESTIGATIONS

ER GERTIFICATIONS

POZZOLANIC MATERIALS # LIME

CLIENT:

‘Ms. Grace Kim

Grace Analytical L.aboratory
5400-B McDermott Drive
Berkeley, lllinois 60163

EIRS

PROJECT:

Metropolitan Water Reclamation
District of Greater Chicago

'W&A FILE NO. 3707003
DATE: 08-23-04

WELDI
INSURANGE INVESTIGATIONS

'GRAIN SIZE ANALYSIS - HYDROMETER METHOD

SIEVE 'PERCENTAGE
DESIGNATION FINER - %
"WW-79 (CENTER) WW-77 (SIDE) WW-77 (CENTER)
07-15-04 07-20-04 07-20-04
3/4° 100.0 100.0 '100.0
3/8" 100.0 100.0 93.5
#4 100.0 95.6 86.2
#10 100.0 93.2 76.9
#20 99.0 91.1 68.1
#40 97.8 88.4 61.7
#60 96.4 77.7 51.2
#140 93.6 69.9 39.9
#200 924 66.4 36.7
MAXIMUM
DIAMETER - M.M.
.0400 '76.2 50.6 34.7
.0260 65.0 45.0 28.5
.0150 55.2 37.4 24.5
.0100 48.4 31.8 21.4
.0074 42.2 26.2 19.7
.0050 34.3 21.8 17.1
.0036 29.6 19.2 15.6
.0010 19.4 12.6 11.8
GRAVEL-% 0 4 14
SAND-% 8 30 49
SILT -% 58 44 19
CLAY-% 34 22 18

"WHITNEY & ASSOCIATES -J .
PEORIA, ILLINOIS




Metropolitan Water Reclamation

District of Greater Chicago

August 23, 2004

'SOIL CLASSIFICATION

SAMPLE SOIL
NUMBER CLASSIFICATION
WW-78 (Center) LEAN CLAY -CL -

WW-77 (Side)

SANDY SILTY CLAY - CL-ML

SILTY CLAYEY SAND - SC-SM; Fine-Grained With Some Medium-

WW-77 (Center) To Coarse-Grained Sand And Fine-Grained Gravel
'GRAIN SIZE ANALYSIS - SIEVE METHOD
‘| SAMPLE NUMBER: | WwW-18 | SAMPLE LOCATION: | Side | SAMPLEDATE: | 07-19-04
MATERIAL TYPE: Poorly Graded; Fine- To Medium-Grained SAND; Some Coarse-Grained
Sand And Trace of Fine-Grained Gravel - SP
SIEVE PERCENTAGE BY WEIGHT
DESIGNATION PASSING-%
3/8” 100.0
#4 96.8
#10 '82.0
#20 61.6
#40 32.9
#60 8.3
#140 1.5
#200 1.1
SAMPLE NUMBER: | WW-18 | SAMPLE LOCATION: | Center T SAMPLE DATE: |_07-19-04
MATERIAL TYPE: Poorly Graded; Fine- To Medium-Grained SAND; Smail Amount Of
Coarse-Grained Sand - SP
SIEVE PERCENTAGE BY WEIGHT
DESIGNATION PASSING-%
3/8" 100.0
#4 99.7
#10 93.3
#20 65.1
#40 27.6
#60 - 35
#140 1.4
#200 1.0

'WHITNEY & ASSOCIATES ~—

PEORIA, ILLINOIS




Metropolitan Water Reclamation -3- "August 23, 2004
District of Greater Chicago

Should you have any questions or comments whatsoever in regard to
these test results, or if any additional information is desired, please do not hesitate i
to contact me personally at your convenience. {

RRW:ma

"WHITNEY & ASSOCIATES J
PEORIA, iLLINOIS
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ANALYSIS + DESIGN = EVALUATIONS

CONSULTATION » REPORTS « INSPECTIQNS

ARBITRATION * EXPERT WITNESS TESTIMONY

TR

SOILS » PORTLAND CEMENT CONGRETE
BITUMINOUS CONCRETE » STEEL

ASPHALT » AGGREGATES » EMULSIONS
POZZOLANIC MATERIALS « LIME

TELEPHONE

309-673-2131
TESTS « INVESTIGATIONS

WHITNEY & ASSOCIATES
INCORPORATED
2406 West Nebraska Avenue
PEORIA, ILLINOIS 61604-3193

CLIENT:

‘Ms. Grace Kim

Grace Analyticail Laboratory
5400-B McDermott Drive

Berkeley, lllinois 60163

'WEA FILE NO. 3707004

DATE:

PROJECT:

Metropolitan Water Reclamation

District of Greater Chicago

TELEFAX
309-673-3050

GEOTECHNICAL ENGINEERING -
CONSTRUCTION QUALITY GONTROL
SUBSURFACE EXPLORATIONS
ENVIRONMENTAL INVESTIGATIONS
LR
MONITORING WELL INSTALLATIONS
BUILT-UP ROOF INVESTIGATIONS
WELDER CERTIFICATIONS
INSURANGE INVESTIGATIONS

09-24-04

GRAIN SIZE ANALYSI|S - HYDROMETER METHOD

SIEVE PERCENTAGE FINER - %
DESIGNATION WW24 (SIDE) 08-11-04
318" 100.0
#4 99.3
#10 98.1
#20 96.9
#40 954
#60 9356
#140 824
#200 773
MAXIMUM
DIAMETER - M.M.
0400 644
0260 57.5
0150 51.6
0100 45.9
0074 418
0050 356
0036 32.0
0010 218
SAND-% 23
SILT % 41
CLAY % 36
SOIL 'ORGANIC CLAY WITH SAND - CL
CLASSIFICATION

"WHITNEY & ASSOCIATES —

PEORIA, ILLINOIS




Metropolitan Water Reclamation -2- September 24, 2004
District of Greater Chicago

Should you have any questions or comments whatsoever in regard to
these test results, or if any additional information is desired, please do not hesitate
to contact me personally at your convenience.

Respectiully submitted,

WHITNEY & ASSOGIATES

(By) TR .
Richard E-\Whithey~-FAE

3 d;‘ "‘o, - ,o“j“ ;’ .
RRW:rma %}3‘;‘"{{,\\\va

WHITNEY & ASSOCIATES -J
PEORIA, ILLINDIS




SIONITH "ViHU g

SRLVIDOSSY ® AINLIHM

TELEPHONE
3069 673-2121

SPECIALISTS IN

WHITNEY & ASSOCIATES e TR A BB
INCORPORATED $ - ASPHAL™ - PCZ.O-PAC
2406 West Nebraska Avenue o

PAL N
30 FECHANICS AND
FOUNGATION ENGINEERING
ORILLING - CORING - TESTING

PEORIA, ILLINOIS 61604

5
INVESTIGATIONS

Metropelitan Water Reclamation

PROJECT. District of Greater Chicago W & A FILE NO. 3707
Grace Analytical Laboratory
CLIENT o WW-24 (Side)
Berkeley, Illinois REPORT OF SOIL/AGGREGATE ANALYSIS 08—11-04
—1i-4q
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TELEPHONE

309-673-2131

WHITNEY & ASSOCIATES
INCORPORATED
2406 West Nebraska Avenue
PEORIA, ILLINOIS 61604-3193

2
POZZOLANIC SATERN

CLIENT:

Ms. Grace Kim

Grace Analytical Laboratory
5400-8 McDermott Drive
Berkeley, lllinois 60163

Metropolitan Water Reclamation
District of Greater Chicago

PROJECT:

WSEA FILE NO. 3707005
DATE: 10-25-04

TELEFAX
309-673-3050

GEQTECHNICAL ENGINEERING
CONSTRUCTIGN QUALITY CORTROL
SUBSURFACE EXPLORATIONS
ENVIRDNMERTAL INVESTIGATIONS
Sk e e ke e b
MONITORING WELL INSTALLATIONS
BUHLT-UP ROOF INVESTIGATIONS
WELDER CERTIFICATIONS
NSURANCE INVESTIGATIONS

GRAIN SIZE ANALYSIS - HYDROMETER METHOD

SIEVE PERCENTAGE
DESIGNATION FINER - %
WW-19 (SIDE) WW-23 (SIDE) WW.-23 (CENTER)
09-20-04 08-21-04 08-21-04
#4 100.0 100.0 100.0
_#0 89.5 100.0 98.0
#20 99.0 99.2 95.3
#40 98.1 98.2 90.9
#60 96.5 g97.4 81.9
#140 87.9 g3.5 69.2
#200 84.4 89.6 65.7
MAXIMUM
DIAMETER - M.M.
.0400 67.7 67.8 55.2
.0260 59.7 53.1 46.1
0150 50.6 41.2 .38.3
.0100 44.8 36.9 30.4
.0074 38.8 30.8 268.5
.0050 31.6 24.9 21.3
.0036 27.7 214 184
.0010 17.6 14.5 126
GRAVEL-% 0 0 0
SAND-% 18 10 34
SILT -% 52 85 45
CLAY-% 32 25 21

WHITNEY & ASSOCIATES —
PEORIA, ILLINOIS




Metropolitan Water Reclamation

District of Greater Chicago

October 25, 2004

SIEVE PERCENTAGE
DESIGNATION FINER - %
WW-29 (SIDE) WW-109 (SIDE) WW-22 (SIDE)
09-22-04 09-06-04 09-08-04
#4 100.0 100.0 100.0
#10 99.6 92.7 96.9
#20 99.2 90.1 93.4
#40 86.0 86.6 86.6
#50 92.2 77.3 80.6
; #140 85.9 60.7 58.5
#200 82.3 56.2 47.9
MAXIMUM
DIAMETER - M.M.
-0400 65.8 456 30.0
10260 54.8 39.9 24.2
.0150 40.9 34.3 19.6
0100 36.8 30.4 16.5
0074 30.9 28.6 145
.0050 23.8 24.1 11.3
0036 19.7 20.2 9.5
.0010 12.2 14.3 7.0
GRAVEL-% 0 0 0
SAND-% 18 44 52
SILT -% 58 32 37
CLAY-% 24 24 11

WHITNEY & ASSOCIATES —

PEQRIA, ILLINCIS




Metropolitan YWater Reclamation -3-

October 25, 2004

District of Greater Chicago

SIEVE PERCENTAGE
DESIGNATION FINER - %
WW-20 (SIDE) WW-20 (CENTER)
09-09-04 09-09-04
4" 100.0 100.0
318" 100.0 97.2
#4 100.0 89.8
#10 99.5 72.2
#20 97.3 48.3
#40 80.9 - 28.7
#60 88.0 . ) : 16.5
#140 80.9 14.2
#200 78.2 136
MAXIMUM
DIAMETER - M.M.
.0400 83.7 ) 11.2
.0260 54.7 8.7
.0150 44.8 i . 8.3
.0100 30.8 i 6.9
.0074 32.7 . ) : 8.1
.0050 2714 . 4.4
.0036 23.7 ) 3.5
.0010 13.1 ! 26
GRAVEL-% 0 ) 10
SAND-% 22 78
SILT -% 51 10
CLAY-% 27 __ 4
SOIL CLASSIFICATION
SAMPLE SOIL
NUMBER CLASSIFICATION
WW-19 (Side) Organic Clay with Sand - OL
WW-23 (Side) Lean Clay - CL

VWW-23 (Center)

Sandy Silty Clay - CL-ML

WW-29 (Side) Silty Clay With Sand - CL-ML
WW-108 (Side) gﬁgﬁ:LOrgamc Clay - OL (Sample Contained Small Amount Of
. Organic, Silty Fine-Grained Sand; Small Amount Of Medium- And
WW-22 (Side) Coarse-Grained Sand - SM
WW-20 (Side) Organic Clay With Sand - OL
WW-20 (Center) Silty Medium-Crained Sand; Considerable Coarse-Grained Sand

With Some Fine-Grained Sand And Fine-Grained Gravel - SML

PEORIA, ILLINOIS

WHITNEY & ASSOCIATES —



Metropolitan Water Reclamation
District of Greater Chicago

October 25, 2004

GRAIN SIZE ANALYSIS - SIEVE METHOD

SAMPLE NUMBER: | WW-19 [ SAMPLE LOCATION: | Center | SAMPLE DATE: | 09-20-04

MATERIAL TYPE: Well-Graded Medium- To Coarse-Grained Sand With Fine-Grained Gravel:
Small Amount of Fine-Grained Sand - SW (Sample Contained Numerous

Shells)
SIEVE PERCENTAGE BY WEIGHT
DESIGNATION PASSING-%
314" 100.0
3/8” 891.2
#4 77.3
#10 43.6
#20 18.8
#40 36
#60 45
#140 3.0
#200 2.4
GRAVEL-% 23
SAND% 75
SILT % 1
] CLAY-% 1

SAMPLE NUMBER: | WW-29 [ SAMPLE LOCATION: | Center | SAMPLE DATE: | 09-22-04

MATERIAL TYPE: Poorly Graded; Fine-Grained Grave! With Coarse-Grained Sand; Small
Amount of Medium-Grained Sand - GP (Sample Contained Small Amount

Of Shells)
SIEVE PERCENTAGE BY WEIGHT
DESIGNATION PASSING-%
3/4” 100.0
3/8” 75.7
# 28.5
#10 76
#20 2.2
#40 0.9
] #60 05
#140 0.5
#200 0.2
GRAVEL-% 72
, SAND-% 78
T SILT % )
E CLAY % 0
WHITNEY & ASSUCGIATES

PEORIA, ILLINOIS




Metropolitan Water Reclamation
District of Greater Chicago

October 25, 2004

SAMPLE NUMBER: | WWw-109 | SAMPLE LOCATION: | Center | SAMPLE DATE: | 09-06-04

MATERIAL TYPE: Poorly Graded; Medium-Grained Sand; Some Fine- And Coarse-Grained
Sand And Fine-Grained Gravel - SP (Sample Contained Trace Of Shells)
SIEVE PERCENTAGE BY WEIGHT j
DESIGNATION PASSING-%
3/4” 100.0
3/8" 92.9
4 88.9
» #10 79.4
#20 48.8
#40 12.0
#60 1.5
! #140 0.7
#200 0.6
GRAVEL-% 11
SAND-% 38
SILT <% i
” CLAY-% 0

SAMPLE NUMBER: WW-22 | SAMPLE LOCATIONEJ Center | SAMPLE DATE: | 09-08-04
MATERIAL TYPE: Poorly Graded Fine- To Coarse-Grained Gravel And Coarse-Grained
Sand; Some Medium-Grained Sand; Trace Fine-Grained Sand - GP
(Sample Contained Trace Of Shells)
SIEVE PERCENTAGE BY WEIGHY !
DESIGNATION PASSING-%
112 100.0
1" 79.2
314" 79.2
~ 3/8” 62.0
i 41.0 A
#10 17.3 i
B #20 7.9 !
#40 4.2
1 #50 2.0
#140 0.7
#200 0.5
GRAVEL-% 59
) SAND-% 41 B
T ST % TR
T CLAY-% | 0

WHITNEY & ASSOCIATES

PEORIA, ILLINOCIS




Metropelitan Water Reclamation -6- October 25, 2004
District of Greater Chicago

Should you have anry questions or comments whatsoever in regard to
these test resuits, or if any additional information is desired, please do not hesitate
e contact me personally at your convenience.

Respectfully submitted,

WHITNEY & ASSOCIATES

(By) LA LA

Richard R. Whitney. P. E.

RRW:rma

WHITNEY & ASSOCIATES —J

PEOCRIA, ILLINOIS
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WHITNEY & ASSOCIATES

IMCQRPORATED

TELEPHONE

FAR

SPECIALISTS N

2406 West Nebraska Avenue
PEORIA, ILLINOIS 61604

PROJECT  District of Greater Chicago

cLiEN Grace Analytical Laboratory

Berkelay, 1llinois REPORT OF SOIL/AGGREGATE ANALYSIS Wi-19 Side (09-20-04)
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WHITNEY & ASSOCIATES

INCORPORATED

SPECIALISTS N

2406 West Nebraska Avenue
PEORIA, ILLINQIS 61604

Metropolitan Water Reclamation
District of Greater Chicage

DATE 2T O .
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TELEPHONE
2 (353!

WHITNEY & ASSOCIATES

INCORPORATED

2406 West Nebraska Avenue
PEORIA, ILLINOIS 61604

Metropolitan Water Reclamation
SROJECT District of Greater Chicago
cLiENT Ana].'x-'?lc..al Laboratory

W & A FILEND

nois REPORT OF SOIL/AGGREGATE ANALYSIS WW-23 Center {09-21-04)
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WHITNEY & ASSOCIATES

INCORPORATED

2406 West Nebraska Avenue
PEORIA, ILLINOIS 61604

Metropolitan Water Reclamation

PROJECT: District of Greater Chicagoe WoE A FLENO
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2406 West Nebraska Avenue
PEORIA, ILLINOIS 61604
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TELEPHONE

WHITNEY & ASSOCIATES

IMCORPORATED

2406 West Nebraska Avenue
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TELEPHONE
209 675-213°

. WHITNEY & ASSOCIATES

INCORPORATED

SPECIALISTS IN

2406 West Nebraska Avenue
PEORIA, ILLINOIS 61604

o se A (Ll o A
&

Metropelitan Water Reclamatieon

PROVECT: District of Greater Chicago W & A FILENO.

Grace Analytical Laboratory

T Berkeley, T1linois REPORT OF SOIL/AGGREGATE ANALYSIS  WW-20 Center (09-09-04)
U.S STANDARD SIEVE OPEMING 14 INCHES U. & STANOARD SIEVE NUMBERS HYDROMETER
64 3 z?l + 2 4 6 030 16416 2 30 40 SO0 100 140 20
1 1 1 1 1 L] 1 1|
V N

PER CENT FIER BY WEIGHT
3
o]
PER CENT COARSER BY WEIGHT

g
ES s
jur
S ~a
N
§-< X -“‘h“‘ l9o
E: B Y
o
52 o .
&2 %00 % 10 65 (YR (YT G0t
Q GRAM SIZE I WILLIMETERS .
e | GRAVEL | WO | J
CosRLES
ri [ I oo I e o | e T | ST OR CLAY
L . - - STLTY MEDIUM GRAINED SAND: Considerable Oee
SOIL/AGGREGATE CLASSIFICA i - £ cienT 28 SEFECTIVE GR .
L GA CLASSIFICATION CoaTSe=Grained Sand—wirh—<on Fin INIFORMITY COEFFICIEN Dt - EFFECTIVE GRAINSIZE Dy
Grained Sand and Fine=Grained Gravel = S




SIONI1 N ¥IBUIg

SILVIDOSSY B AINLIHAM
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WHITNEY & ASSOCIATES

INCORPORATES

2406 West Nebraska Avenue
PEORIA, ILLINOIS 61604

Metvopolitan Water Reclamation

PROJECT District of Greater Chicagoe
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- I WHITNEY & ASSOCIATES
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2406 West Nebraska Avenue
PEORIA, ILLINOIS 61604
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SUBURBAN LABORATORIES, Inc.

4140 Litt Drive - Hillside, lllinois 60162-1183
Tel. (708) 544-3260 - Toll Free (800) 783-LABS - Fax{708) 544-8587
www.SuburbanlLabs.com

August 31, 2005

Jennifer Wasik

Metropolitan Water Reclamation District of Chicago
Research and Development Dept.

6001 W. Pershing

Cicero, 1L 60804-4112

Tel:  (708) 588-4074
Fax: (708) 588-3807 Lab Order: 05070065

Project Name: Contract 05-104-11 (Sediment Chemistry)
Dear Jennifer Wasik:

Suburban Laboratories, Inc. received 6 sample(s) on 7/5/05 for the analyses presented in the
following report.

All data for the associated quality control (QC) met EPA, method, or internal laboratory
specifications except where noted in the case narrative. If you are comparing these results to
external QC specifications or compliance limits and have any questions, please contact us.

This final report of laboratory analysis consists of this cover letter, case narrative, analytical
report, dates report, and any accompanying documentation including, but not limited to, chain of
custody records, raw data, and letters of explanation or reliance. This report may not be
reproduced, except in full, without the prior written approval of Suburban Laboratories, Inc.

If you have any questions regarding these test results, please call your customer service
representative at (708) 544-3260.

Sincerely,

Shane Clarke

Project Manager

cc: Sam Dennison

M E NG ER

lllinois Department of Public Health Accredited #17585 o lllinois Environmental Protection Agency Accredited #100225
Rpt Ver ID: 8/31/05 11:00-48 AM Shane AL geney Page 1 of 27




SUBURBAN LABORATORIES, Inc.
4140 Litt Drive - Hillside, llinois 60162-1183
Tel. (708) 544-3260 - Toll Free (800) 783-LABS - Fax (708) 544-8587
www.Suburbanlabs.com

Client ID: Metropolitan Water Reclamation District of Chicago CASE NARRATIVE
Project Name: Contract 05-104-11 (Sediment Chemistry)
Lab Order: 05070065 Date: August 31, 2005
Chain of Custody # 41021 PO #: 3032962

Temperature of samples upon receipt in our Lab: 2 °C QCLevel: Level I

General Comments:

- All results reported in wet weight unless otherwise indicated. (dry = Dry Weight)

- Sample results relate only to the analytes of interest tested and to sample as received by the laboratory.

- Environmental compliance sample results meet the requirements of 35 IAC Part 186 unless otherwise indicated.

- Accreditation by the State of Illinois is not an endorsement or a guarantee of the validity of data generated.

- For more information about the laboratories' scope of accreditation, please contact us at (708) 544-3260 or the Agency at (217) 782-
6455.

Abbreviations:

- Reporting Limit: The reporting limit is designed to be the lowest concentration that can be reliably achieved within specified limits
of precision and accuracy during routine laboratory operating conditions.

- J. The analyte was positively identified above our Method Detection Limit and is considered detectable and usable; however, the
associated numerical value is the approximate concentration of the analyte in the sample.

- ATC: Automatic Temperature Correction. - TNTC: Too Numerous To Count

- In Laboratory: EPA recommends this analyte be analyzed "immediately" (e.g., tests that should be performed in the field within 15
minutes of collection). Analytes with "immediate" hold times are analyzed as soon as possible upon receipt by the laboratory.

- TIC: Tentatively Identified Compound (GCMS library search identification, concentration estimated to nearest internal standard).

Method References:

For a complete list of method references please contact us.

- E: USEPA Reference methods
- SW: USEPA, Test Methods for Evaluating Solid Waste (SW-846) :
- M: Standard Methods for the Examination of Water and Wastewater

Project Specific Comments:

TOC_S: B=The method blank contained 67.88 (MDL is 57.20).

This report supersedes the report dated 8/26/05

Rpt Ver ID: 8/31/05 11:00:48 AM Shane Page 2 of 27



Suburban Laboratories, Inc.

4140 Litt Drive, Hillside, IL 60162 (708) 544-3260

‘[ Laboratory Results
Client ID: Metropolitan Water Reclamation District of Chic
Project Name: Contract 05-104-11 (Sediment Chemistry)

Client Sample ID: WW 103 Side
Lab ID: 05070065-01A

Report Date: August 31, 2005
Lab Order: 05070065

Matrix;: SLUDGE
Collection Date: 06/28/2005 11:15 AM

Date Received: 07/05/2005 10:40 AM

Report Dilution
Parameter Result Qual. Limit Units Factor  Date Analyzed Batch ID
METALS BY ICP Method: SW6010B Analyst: RR
Cadmium 0.00081 J 0.000173  pmoles/g-dry 1 07/20/2005 11:10 AM 16733
Copper 0.0687 0.00118  pmoles/g-dry 1 07/20/2005 11:10 AM 16733
Lead 0.0688 0.000810  pmoles/g-dry 1 07/20/2005 11:10 AM 16733
Nickel 0.0284 0.00170  pmoles/g-dry 1 07/20/2005 11:10 AM 16733
Zinc 0.431 0.00573  pmoles/g-dry 1 07/20/2005 11:10 AM 16733
ACID VOLATILE SULFIDE Method: 821/1291/100 Analyst: BL
Acid Volatile Sulfide 5.63 0  pmoles/g-dry 1 07/12/2005 9:00 AM R43933
PARTICLE-SIZE ANALYSIS OF SOILS Method: D422-63 Analyst: RR
% Soil in Suspension See Attached c 0 Date 1 08/03/2005 12:00 AM R44952
Diameter of Soil Particles See Attached c 0 Date 1 08/03/2005 12:00 AM R44952
Hydrometer See Attached c 0 Date 1 08/03/2005 12:00 AM R44952
Particle Density See Attached c 0 Date 1 08/03/2005 12:00 AM R44952
Sieve Analysis See Attached c 0 Date 1 08/03/2005 12:00 AM R44952
PERCENTMOISTURE Method: D2216 Analyst: RM
Percent Moisture 30.69 0 wt% 1 07/05/2005 10:30 PM R44426
SEM/AVS RATIO Method: 821/1291/100 Analyst: BL
SEM/AVS Ratio 0.106 0 1 07/12/2005 9:00 AM R43933
TOTAL SEM Method: 821/1291/100 Analyst: RR ;
Total SEM 0.598 0  umoles/g-dry 1 07/20/2005 12:00 AM R43779 ’
TOTAL ORGANIC CARBON Method: SW8060 Analyst: MB
Total Organic Carbon - Average 9740 825 mg/Kg-dry 07/22/2005 10:15 PM R44145
Total Organic Carbon - Max 11100 82.5 mg/Kg-dry 07/22/2005 10:15 PM R44145
Total Organic Carbon ~ Min 7950 82.5 mg/Kg-dry 07/22/2005 10:15 PM R44145
Qualifiers: *  Value exceeds Maximum Contaminant Level B Analytc detected in the associated Mcthod Blank
Bas:g:g;glg& ¢ Analyte not included in SLI scope of accreditation E  Estimated, analyte detected above quantitation range
G Refer to case narrative page for specific comments H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limit {(QL) ND Not Detected at the SLI Reporting Limit
Q  Internal standard recovery is outside SLI in-house criteria S Spike Recovery outside accepted rccovery limits
""" ~(no-method-specific requirements-cxist) e
Rpt Ver ID: 8/31/05 11:00:48 AM Shane Page 3 of 27



M Suburban Laboratories, Inc. Laboratory Results

4140 Litt Drive, Hillside, IL 60162 (708) 544-3260

Client ID: Metropolitan Water Reclamation District of Chic Report Date: August 31, 2005
Project Name: Contract 05-104-11 (Sediment Chemistry) Lab Order: 05070065
Client Sample ID: WW 103 Center Matrix: SLUDGE
Lab ID: 05070065-02A Date Received: 07/05/2005 10:40 AM Collection Date: 06/28/2005 11:30 AM
Report Dilution
Parameter Result Qual. Limit Units Factor  Date Analyzed Batch ID
METALS BY ICP Method: SW60108B Analyst: RR
Cadmium ND 0.000173  umoles/g-dry 1 07/20/2005 11:24 AM 16733
Copper 0.0569 0.00118  umoles/g-dry 1 07/20/2005 11:24 AM 16733
Lead 0.0670 0.000810  umoles/g-dry 1 07/20/2005 11:24 AM 16733
Nickel 0.0344 0.00170  umoles/g-dry 1 07/20/2005 11:24 AM 16733
Zinc 0.459 0.00573  umoles/g-dry 1 07/20/2005 11:24 AM 16733
ACID VOLATILE SULFIDE Method: 821/1291/100 Analyst: BL
Acid Volatile Sulfide 6.30 0  pmoies/g-dry 1 07/12/2005 9:00 AM R43933
PARTICLE-SIZE ANALYSIS OF SOILS Method: D422-63 Analyst:  RR
% Soil in Suspension See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
Diameter of Soil Particles See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
Hydrometer See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
Particle Density See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
Sieve Analysis See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
PERCENTMOISTURE Method: D2216 Analyst: RM
Percent Moisture 31.01 0 wit% 1 07/05/2005 10:30 PM R44426
SEM/AVS RATIO Method: 821/1291/100 Analyst: BL
SEM/AVS Ratio 0.098 0 1 07/12/2005 9:00 AM R43933
TOTAL SEM Method: 821/1291/100 Analyst: RR
Total SEM 0.618 0  umoles/g-dry 1 07/20/2005 12:00 AM R43779
TOTAL ORGANIC CARBON Method: SW9060 Analyst: MB
Total Organic Carbon - Average 13300 82.9 mg/Kg-dry 1 07/22/2005 10:15 PM R44145
Total Organic Carbon - Max 14500 829 mg/Kg-dry 1 07/22/2005 10:15 PM R44145 ;
Total Organic Carbon - Min 11200 82.9 mg/Kg-dry 1 07/22/2005 10:15 PM R44145 .
Qualifiers: *  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Mcthod Blank
BesReprt ML Analyte not included in SLI scope of accreditation E  Estimated, analytc detected above quantitation range
G Refer to casc narrative page for specific comments H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limit (QL) ND Not Detected at the SLI Reporting Limit
Q  Internal standard recovery is outside SLI in-house criteria S Spike Recovery outside accepted recovery limits

- ~(no-method-specific-requirements-exist) ——

Rpt Ver ID: 8/31/05 11:00:48 AM Shane Page 4 of 27



Suburban Laboratories, Inc.

4140 Litt Drive, Hillside, IL 60162 (708) 544-3260

Laboratory Results

Project Name:

Client ID: Metropolitan Water Reclamation District of Chic

Contract 05-104-11 (Sediment Chemistry)

Report Date: August 31, 2005
Lab Order: 05070065

Client Sample ID: WW 105 Side

Lab ID: 05070065-03A

Date Received: 07/05/2005 10:40 AM

Matrix: SLUDGE

Collection Date: 06/29/2005 10:45 AM

Report Dilution
Parameter Result Qual, Limit Units Date Analyzed Batch ID
METALS BY ICP Method: SW6010B Analyst: RR
Cadmium ND 0.000173  umoles/g-dry 07/20/2005 11:28 AM 16733
Copper 0.0569 0.00118  umoles/g-dry 07/20/2005 11:29 AM 16733
Lead 0.0396 0.000810  umoles/g-dry 07/20/2005 11:29 AM 16733
Nickel 0.0373 0.00170  umoles/g-dry 07/20/2005 11:29 AM 16733
Zinc 0.269 0.00573  umoies/g-dry 07/20/2005 11:29 AM 16733
ACIDVOLATILE SULFIDE Method: 821/1291/100 Analyst: BL
Acid Volatile Sulfide 2.53 0  pmoles/g-dry 07/12/2005 9:00 AM R43933
PARTICLE-SIZE ANALYSIS OF SOILS Method: D422-63 Analyst:  RR
% Soilin Suspension See Attached 0 Date 08/02/2005 12:00 AM R44951
Diameter of Soil Particles See Attached 0 Date 08/02/2005 12:00 AM R44951
Hydrometer See Attached 0 Date 08/02/2005 12:00 AM R44951
Particle Density See Attached 0 Date 08/02/2005 12:00 AM R44951
Sieve Analysis See Attached 0 Date 08/02/2005 12:00 AM R44951
PERCENTMOISTURE Method: D2216 Analyst: RM
Percent Moisture 27.22 0 wt% 07/05/2005 10:30 PM R44426
SEM/AVS RATIO Method: 821/1291/100 Analyst: BL
SEM/AVS Ratio 0.159 0 07/12/2005 9:00 AM R43933
TOTAL SEM Method: 821/1291/100 Analyst: RR
Total SEM 0.403 0  umoles/g-dry 07/20/2005 12:00 AM R43779
TOTAL ORGANIC CARBON Method: SW9060 Analyst: MB
Total Organic Carbon - Average 52900 786 mg/Kg-dry 07/22/2005 10:15 PM R44145
Total Organic Carbon - Max 62500 786 mg/Kg-dry 07/22/2005 10:15 PM R44145
Total Organic Carbon - Min 47200 786 mg/Kg-dry 07/22/2005 10:15 PM R44145
Qualifiers: *  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Mecthod Blank
Baxgm';chl;‘g(l; ¢ Analyte not included in SLI scope of accreditation E  Estimated, analyte detected above quantitation range
G Refer to case narrative page for specific comments H  Holding times for preparation or analysis exceeded
] Analyte detected below quantitation limit (QL) ND Not Detected at the SLI Reporting Limit
Q  Internal standard recovery is outside SLI in-house criteria S Spike Recovery outside accepted recovery limits

(o iiethod specific requirements exist)

Rpt Ver ID: 8/31/05 11:00:48 AM Shane
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72 Suburban Laboratories, Inc.

S

4140 Litt Drive, Hillside, IL 60162 (708) 544-3260

Laboratory Results

Client ID: Metropolitan Water Reclamation District of Chic

Project Name: Contract 05-104-11 (Sediment Chemistry)

Report Date: August 31, 2005
Lab Order: 05070065

Client Sample ID: WW 105 Center

Matrix: SLUDGE

Lab ID: 05070065-04A Date Received: 07/05/2005 10:40 AM Collection Date: 06/29/2005 11:00 AM
Report Dilution

Parameter Result Qual. Limit Units Factor  Date Analyzed Batch ID
METALS BY ICP Method: SW6010B Analyst: RR

Cadmium ND 0.000173 umoles/g-dry 1 07/20/2005 11:33 AM 16733

Copper 0.0834 0.00118  umoles/g-dry 1 07/20/2005 11:33 AM 16733

Lead 0.140 0.000810  umoles/g-dry 1 07/20/2005 11:33 AM 16733

Nickel 0.0260 0.00170 umoles/g-dry 1 07/20/2005 11:33 AM 16733

Zinc 0.806 0.00573 umoles/g-dry 1 07/20/2005 11:33 AM 16733
ACID VOLATILE SULFIDE Method: 821/1281/100 Analyst: BL

Acid Volatile Sulfide 336 0 umoles/g-dry 1 07/12/2005 9:00 AM R43933
PARTICLE-SIZE ANALYSIS OF SOILS Method: D422-63 Analyst:  RR

% Soil in Suspension See Attached c 0 Date 1 08/12/2005 12:00 AM R44953

Diameter of Soil Particles See Attached c 0 Date 1 08/12/2005 12:00 AM R44953

Hydrometer See Attached c 0 Date 1 08/12/2005 12:00 AM R44953

Particle Density See Attached c 0 Date 1 08/12/2005 12:00 AM R44953

Sieve Analysis See Attached c 0 Date 1 08/12/2005 12:00 AM R44953
PERCENT MOISTURE Method: D2216 Analyst: RM

Percent Moisture 40.71 0 wt% 1 07/05/2005 10:30 PM R44426
SEM/AVS RATIO Method: 821/1291/100 Analyst: BL

SEM/AVS Ratio 0.031 0 1 07/12/2005 9:00 AM R43933
TOTAL SEM Method: 821/1291/100 Analyst: RR

Total SEM 1.06 0 umoles/g-dry 1 07/20/2005 12:00 AM R43779
TOTAL ORGANIC CARBON Method: SWS080 Analyst: MB

Total Organic Carbon - Average 36000 96.5 mg/Kg-dry 1 07/22/2005 10:15 PM R44145

Total Organic Carbon - Max 40200 96.5 mg/Kg-dry 1 07/22/2005 10:15 PM R44145

Total Organic Carbon - Min 29700 96.5 mg/Kg-dry 1 07/22/2005 10:15 PM R44145

Qualifiers:

BascReport-MDL-
ContFrac2004

*

O = Q o

Value exceeds Maximum Contaminant Level

Analyte not included in SLI scope of accreditation

Refer to case narrative page for specific comments

Analyte detected below quantitation limit (QL)

Internal standard recovery is outside SLI in-house criteria

B Analytc detected in the associated Mcthod Blank

ey}

Estimatcd, analyte detected above quantitation range
H Holding times for preparation or analysis cxceeded
ND Not Detected at the SLI Reporting Limit

S Spike Recovery outside accepted recovery limits

ERE - : :
(o Tnctnoead bpbblﬁh TCQUICINCILS"CX1SL)

Rpt Ver ID: 8/31/05 11:00:48 AM Shane
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Suburban Laboratories, Inc.

4140 Litt Drive, Hillside, IL 60162 (708) 544-3260

Laboratory Results

Client ID: Metropolitan Water Reclamation District of Chic

Project Name:

Contract 05-104-11 (Sediment Chemistry)

Report Date: August 31, 2005
Lab Order: 05070065

Client Sample ID: WW 104 Side

Lab ID: 05070065-05A

Date Received: 07/05/2005 10:40 AM

Matrix: SLUDGE

Collection Date: 06/30/2005 11:30 AM

Report Dilution
Parameter Result Qual. Limit Units Date Analyzed Batch ID
METALS BY ICP Method: SW6010B Analyst: RR
Cadmium ND 0.000173  umoles/g-dry 07/20/2005 11:38 AM 16733
Copper 1.51 0.00118  umoles/g-dry 07/20/2005 11:38 AM 16733
Lead 0.0378 0.000810  umoles/g-dry 07/20/2005 11:38 AM 16733
Nickel 0.0499 0.00170  umoles/g-dry 07/20/2005 11:38 AM 16733
Zinc 0.226 0.00573  umoles/g-dry 07/20/2005 11:38 AM 16733
ACID VOLATILE SULFIDE Method: 821/1291/100 Analyst: BL
Acid Volatile Sulfide 5.32 0  upmoles/g-dry 07/12/2005 9:00 AM R43933
PARTICLE-SIZE ANALYSIS OF SOILS Method: D422-63 Analyst: RR
% Soil in Suspension See Attached 0 Date 08/12/2005 12:00 AM R44953
Diameter of Soil Particles See Attached 0 Date 08/12/2005 12:00 AM R44953
Hydrometer See Attached 0 Date 08/12/2005 12:00 AM R44953
Particle Density See Attached 0 Date 08/12/2005 12:00 AM R44953
Sieve Analysis See Attached 0 Date 08/12/2005 12:00 AM R44953
PERCENTMOISTURE Method: D2216 Analyst: RM
Percent Moisture 25.36 0 wt% 07/05/2005 10:30 PM R44426
SEM/AVS RATIO Method: 821/1291/100 Analyst: BL
SEM/AVS Ratio 0.343 0 07/12/2005 9:00 AM R43933
TOTAL SEM Method: 821/1291/100 Analyst: RR
Total SEM 1.83 0  umoles/g-dry 07/20/2005 12:00 AM R43779
TOTAL ORGANIC CARBON Method: SWS060 Analyst: MB
Total Organic Carbon - Average 43900 76.6 mg/Kg-dry 07/22/2005 10:15 PM R44145
Total Organic Carbon - Max 63900 76.6 mg/Kg-dry 07/22/2005 10:15 PM R44145
Total Organic Carbon - Min 51300 76.6 mg/Kg-dry 07/22/2005 10:15 PM R44145
Qualifiers: *  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Mecthod Blank
Bas:gggs:;ﬁ;lﬂ){!g ¢ Analyte not included in SLI scope of accreditation E  Estimated, analyte detected above quantitation range
G Refer to casc narrative page for specific comments H Holding times for preparation or analysis exceeded
J Analyte detccted below quantitation limit (QL) ND Not Detected at the SLI Reporting Limit
Q Internal standard recovery is outside SLI in-housc criteria S Spike Recovery outside accepted recovery limits

{no-method-specific-requirements-exist)

Rpt Ver ID: 8/31/05 11:00:48 AM Shane
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73 Suburban Laboratories, Inc.

</

4140 Litt Drive, Hillside, IL 60162 (708) 544-3260

Laboratory Results

Client ID: Metropolitan Water Reclamation District of Chic

Project Name: Contract 05-104-11 (Sediment Chemistry)

Report Date: August 31, 2005
Lab Order: 05070065

Client Sample ID: WW 104 Center

Lab ID: 05070065-06A

Date Received: 07/05/2005 10:40 AM

Matrix: SLUDGE

Collection Date: 06/30/2005 11:45 AM

Report Dilution

Parameter Result Qual. Limit Units Factor  Date Analyzed Batch ID
METALS BY ICP Method: SW6010B Analyst: RR

Cadmium ND 0.000173  umoles/g-dry 1 07/20/2005 11:42 AM 16733

Copper 0.0264 0.00118  umoles/g-dry 1 07/20/2005 11:42 AM 16733

Lead 0.0278 0.000810  umoles/g-dry 1 07/20/2005 11:42 AM 16733

Nickel 0.0206 0.00170  umoles/g-dry 07/20/2005 11:42 AM 16733

Zinc 0.250 0.00573  umoles/g-dry 07/20/2005 11:42 AM 16733
ACID VOLATILE SULFIDE Method: 821/1281/100 Analyst: BL

Acid Volatile Sulfide 1.73 0 upmoles/g-dry 07/12/2005 9:00 AM R43933
PARTICLE-SIZE ANALYSIS OF SOILS Method: D422-63 Analyst: RR

% Soil in Suspension See Attached 0 Date 08/12/2005 12:00 AM R44953

Diameter of Soil Particles See Attached 0 Date 08/12/2005 12:00 AM R44953

Hydrometer See Attached 0 Date 08/12/2005 12:00 AM R44953

Particle Density See Attached 0 Date 08/12/2005 12:00 AM R44953

Sieve Analysis See Attached 0 Date 08/12/2005 12:00 AM R44953
PERCENTMOISTURE Method: D2216 Analyst: RM

Percent Moisture 19.62 0 wi% 07/05/2005 10:30 PM R44426
SEM/AVS RATIO Method: 821/1291/100 Analyst: BL

SEM/AVS Ratio 0.188 0 07/12/2005 9:00 AM R43933
TOTAL SEM Method: 821/1291/100 Analyst: RR

Total SEM 0.325 0  umoles/g-dry 07/20/2005 12:00 AM R43779
TOTAL ORGANIC CARBON Method: SW9060 Analyst: MB

Total Organic Carbon - Average 19300 712 mg/Kg-dry 07/22/2005 10:15 PM R44145

Total Organic Carbon - Max 28200 712 mg/Kg-dry 07/22/2005 10:15 PM R44145

Total Organic Carbon - Min 12100 712 mg/Kg-dry 07/22/2005 10:15 PM R44145
Qualifiers: *  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank

BaseReport-MDL-
ContFrac2004

c

G Refer to case narrative page for specific comments
J  Analyte detected below quantitation limit (QL)
Q

Analyte not included in SLI scope of accreditation

Internal standard recovery is outside SLI in-house criteria

Rpt Ver ID: 8/31/05 11:00:48 AM Shane

m

Estimated, analyte detected above quantitation range

H  Holding times for preparation or analysis exceedcd
ND Not Detected at the SLI Reporting Limit
S Spike Recovery outside accepted recovery limits

-{no-method-specific-requirements-exist)
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SUBURBAN LABORATORIES, Inc.
' ‘l 4140 Litt Drive - Hillside, Ilinois 60162-1183
Tel. (708) 544-3260 - Toll Free {800) 783-LABS - Fax (708) 544-8587
www sitburbanlzabs.com

®

SLI Work Order: 05070865 Analysis Date: 8/2/2004
SLI Sample ID: 05070065-01A
Standard Test Method for Particle-Size Analysis of Soil

Percent Retained

Sieve (U.S. Sieve Opening (mm

(U.8) pening (mm)| -+ 0065-01 A
1-1/2" 38.1 0.00%
1" 254 0.00%
0.75" 16.1 0.0%
No. 4 475 0.7%
No. 10 2.00 2.5%
No, 20 0.85 7.1%
No. 40 0.420 22.5%
No. 60 0.250 36.5%
No. 140 0.106 16.1%
No. 200 0.075 8.5%

Percent Present
. Particle Size

Partiole(s) (mm) 05070065-01 A
Gravel >4.75 0.7%
Sand, Course 4.74-2.0 2.5%
Sand, Medium 1.99-0.420 29.7%
Sand, Fine 0.419.0.075 61.1%
Silt 0.074-0.005 6.0%
Clay <0.005-0.001 0.0%
Collpids <0.00] 0.0%

Analyst: \ \ YO 4

Rcviewc:

7
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% clay

SUBURBAN LABORATORIES, Inc.

® Tel. (708) 544-3260 - Toll Free (800) 783-LLABS - Fax (708) 544-8587
www.suburbanlabs.com

SLI Work Order: 05070065 Analysis Date: 8/2/2004
SLI Sample ID: 05070065-01A
% SAND % CLAY YoSILT
94.0 60 5.97
Soil Classification: sand

100 +
gow_mmm"“,
0] AUNES SV

sity :
40 ——slir 2
silty ; ;
30 d-clayloam L e

20 4 ,‘n,: o e
silt loam

30 40 100

Note: For soil triange, colloids are included as part of clay.
Taxtural triangle by A. Gerakls and B. Basy, 28 July 20060.




Particle Size Analysis

¢ 05070065-01A
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SUBURBAN LABORATORIES, Inc.
4140 Litt Drive - Hillside, lllinois 60162-1183
Tel. (708) 544-3260 - Toll Free (800) 783-LABS - Fax (708) 544-8587
www,suburbanlabs.com

/4

SLI Work Order: 05070065
SLI Sample ID: 05070065-02A
Standard Test Method for Particle-Size Analysis of Soil

Analysis Date: 8/2/2004

Percent Retained

Sieve (U.S. Sieve Opening (mm,

U8 pening ()] o 70065-024
1-1/2" 38.1 0.00%
™ 25.4 0.00%
0.75" 19.1 0.0%
No. 4 4.75 24.1%
No. 10 2.00 13.3%
No. 20 0.85 12.4%
No. 40 0.420 16.7%
No. 60 0.250 20.0%
No. 140 0.106 9.7%
No. 200 0.075 1.3%

Percent Present
. Particle Size
Particle(s) (mm) 05070065-02A
Gravel >4.75 24.1%
Sand, Course 4.74-2.0 13.3%
Sand, Medium 1.99-0.420 29.1%
Sand, Fine 0.419-0.075 31.0%
Silt 0.074-0.005 2.5%
Clay <0.005-0.001 0.0%
Collgiqgs <0.001 0.0%
Analyst: p Date: g/ 2477

D%sz% 7

Reviewed:




SUBURBAN LABORATORIES, Inc.

\ / ‘I 4140 Litt Drive - Hillside, [llinois 60162-1183
® Tel., (708) 544-3260 - Toll Free (800) 783-LABS * Fax (708) 544-8587
www.suburbanlabs.com

Analysis Date: 8/2/2004

SLI Wark Order: 05070065

SLI Sample ID: 05070065-02A
% SAND % CLAY %SILT
96.7 0.0 2.51
Soil Classification: Gravelly sand

% clay

erre :'-'g‘éﬁdy C.]é‘-.y,-.- PR

Note: For sofl friange, colloids are included as part of clay.
Textural trlangie by A. Gerakls and B. Baer, 28 July 2000.




Particle Size Analysis

+ 05070065-02A
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SUBURBAN LABORATORIES, Inc.

Tel. (708) 544-3260 - Toll Free (800) 783-LABS ' Fax (708) 544-8587
www,suburbanlabs.com

®

SLI Work Order: 05070065 Analysis Date: 8/2/2004
SLI Sample ID: 05070065034
Standard Test Method for Particle-Size Analysis of Soil

Percent Retained

Sieve (U.S. Sieve Opening (mm

(U8) pening (mm)| - 1065-034
i-12" 38.1 0.00%
I 254 0.00%
0.75" 19.1 0.0%
No. 4 4,75 1.1%
No. 10 2.00 2.3%
No, 20 0.85 11.8%
No. 40 0.420 17.1%
No. 60 0.250 14.1%
No. 140 0.106 13.1%
No. 200 0.075 4.8%

Percent Present
. Particle Size

Particle(s) mm) 05070065-03A
Gravel >4.75 1.1%
Sand, Course 4.74-2.0 2.3%
Sand, Medium 1.99-0.420 28.9%
Sand, Fine 0.419-0.075 32.0%
Silt 0.074-0.005 31.7%
Clay <(.005-0.001 1.2%
Colloids <0.001 2.8%

Analyst: Date:

| _ ¥ / qs/ 5
Reviewed: . // Datg, %Jéf




SUBURBAN LABORATORIES, Inc.

\ / ‘l 4140 Litt Drive - Hillside, [linois 60162-1183

® Tel, (708) 544-3260 - Toll Frec (800} 783-LABS - Fax (708) 544-8587
www.suburbanlabs.com
SLI Work Order: 05070065 Analysis Date: 8/2/20604
SLI Sample ID: 05070065-03A
% SAND % CLAY %SILT
63.9 4.0 31.72
Soil Classification: Gravelly sandy [oam
100 =

D . .
804
70 4-- IS [ '... R

80 e oo

% clay
3

30 4~

20 e e e v
sitt Io‘am

H

il ‘ serdylgam
0 r v :
0 10 20 30 40 50 60
% sand

Note: For seil friange, colloids are included as part of clay.
T | trlengle by A, Gerakis and 8. Bser, 26 July 2000,




Particle Size Analysis

o (15070065-03A.
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SUBURBAN LABORATORIES, Ing,
' ‘l 4140 Litt Drive - Hillside, llinois 60162-1183
® Tel. (708) 544-3260 - Toll Free (800} 783-LABS - Fax (708) 544-8587
www.suburbanlabs.com

SLI Werk Order; 05070065 Analysis Date: 8/10/2005
SLI Sample ID: 05070065-044
Standard Test Method for Particle-Size Analysis of Soil

Percent Retained

Sieve {(U.S, Sieve Opening (mm

(©-5) pening (o)), 0065-044
1-172" 38.1 0.00%
1™ 254 0.00%
0.75" 19.1 0.0%
No. 4 475 0.0%
No. 10 2.00 1.1%
No. 20 0.85 6.2%
No, 40 0.420 11.5%
No. 60 0.250 22.3%
No. 140 0.106 37.0%
No. 200 0.075 7.8%

Percent Present
. Particle Size

Particle(s) (mm) 05070065-04A
Gravel >4.75 0.0%
Sand, Course 4.74-2.0 1.1%
Sand, Medium 1.99-0.420 17.6%
Sand, Fine 0.419-0.075 67.1%
Silt 0.074-0.005 14.2%
Clay <(.005-0.001 0.0%
Colloids <0.001 0.0%

| , o § 205
: 4(4%1/ v S
d) J




SUBURBAN LABORATORIES, Inc.
4140 Litt Drive - Hillside, Hiinois 60162-1183

‘ Tel. (708) 544-3260 - Toll Free (800) 783-LABS - Fax (708) 544-8587
www suburbanlabs.com
Analysis Date: 8/10/2005

SLI Work Order; 05070065
SLI Sample ID: 05070065-04A
% SAND % CLAY %SILT
8.0 14.19

85.8
Soil Classification: sand

50 « ...»§[[9.,A - :
clay {
40 '

silty
e Slayloam K

% clay

% sand

Note: For soil triange, colloids are included as part of clay.
Texturaf triangfe Ry A. Gerakis end B, Baor, 26 July 2000.




Particle Size Analysis

+ 05070065-04A
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SUBURBAN LABORATORIES, Inc.
4140 Litt Drive - Hillside, Illinois 60162-1183
Tel. (708) 544-3260 - Toll Free (800) 783-LARBS - Fax (708) 544-8587
www.suburbanlabs.com

SLI Work Order: 05070065 Analysis Date: 8/12/2005
SLI Sample ID: 05070065-05A

Standard Test Method for Particle-Size Analysis of Soil

Percent Retained

Sieve (U.S. Sieve Opening (mm

US) Pening (Tm)) < 170065-05 A
1-1/2" 38.1 0.00%
" 254 0.00%
0.75" 15.1 0.0%
No. 4 4.75 60.8%
No. 10 2.00 8.9%
No. 20 0.85 10.0%
No. 40 0.420 8.2%
No. 60 0.250 5.6%
No. 140 0.106 3.3%
No. 200 0.075 0.9%

Percent Present
) Particle Size
Particle(s) (mm) 05070065-05A
Gravel >4.75 60.8%
Sand, Course 4.74-2.0 8.9%
Sand, Medium 1.99-0.420 18.2%
Sand, Fine 0.419-0.075 9.8%
Silt 0.074-0.005 2.4%
Clay <0.005-0.001 0.0%
Colloids <0.001 (.0%
Analyst ;o Date: Q/(Qé{m

weionos it

/]4




SUBURBAN LABORATQORIES, Inc.
4140 Litt Drive - Hillside, Nlinois 60162-1183

/.4
Tel. (708) 544-3260 * Toll Free (800} 783-LABS ' Fax (708) 544-8587
www.suburbanlabs.com

©
Anralysis Date: 8/12/2008

SLI Work Order: 05070065
%SILT

SLI Sample ID: 05070065-05A
% SAND % CLAY
0.9 2.37

94.0
Soil Classification: Gravelly sand

% clay

s men iz

100

% sand

Note: For soil friange, colloids are included as part of clay.
Texturs! tfangla by A. Gerakis end B. Baer, 26 July 2000.




Particle Size Analysis
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SUBURBAN LABORATORIES, Inc.

' ‘l 4140 Litt Drive - Hillside, Hlinois 60162-1183

® Tel. (708) 544-3260 - Toll Free (800) 783-LABS - Fax (708) 544-8587
www suburbanlabs.com

SLI Work Order: 05070065 Analysis Date: 8/12/2005
SLI Sample ID: 05070065-06A
Standard Test Method for Particle-Size Analysis of Seil

Percent Retained

Sieve (U.S. Sieve Opening (mm

(US) pening (1)) <20065-06A
1-1/2* 38.1 0.00%
1" 254 0.00%
0.75" 16.1 0.0%
No. 4 4,75 9.8%
No. 10 2.00 19.2%
No. 20 0.85 21.3%
No. 40 0.420 20.5%
No. 60 0.250 17.2%
No. 140 0.106 6.3%
No. 200 0.075 2.2%

Pemeht Present
. Particle Size

Particle(s) (mm) 05070065-06A
Gravel >4.75 9.8%
Sand, Course 4.74-2.0 19.2%
Sand, Medium 1.99-0.420 41.8%
Sand, Fine 0.419-0.075 25.8%
Sitt 0.074-0.005 2.5%
Clay <0.005-0.001 0.0%
Collgids <(.00] 1.0%

e D 0 s
' g 77 il

Reviewed:




SUBURBAN LABORATORIES, Inc.

\ / " 4140 Litt Drive - Hillside, Illinois 60162-1183
® Tel. (708) 544-3260 * Toll Free (800} 783-LABS ' Fax (708) 544-8587
www.suburbanlabs.com

SLY Work Order: 05070065 Analysis Date: 8/12/2005

SLISample ID: 05070065-06A
% SAND % CLAY Y%SILT
96.2 L1 246

Soil Classification: Gravelly sand

% clay

Note: For scil triange, colloids are included as part of clay.

Texturai triangle by A. Gerakis and 8. Bagr, 26 July 2000,




Particle Size Analysis
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CHAIN OF CUSTODY RECORD

Toll Free, 800.783.LABS

Fax: 708.544.8587

www.suburbaniabs.com

# 41021

Ccmpanname e ?( TURNAROUND TIME REQUESTED ANALYSIS & METHOD REGUESTED |PagE [ o |

c"m"&‘“\ﬁm A] {}.&r@ n 4 u A\Normal O RUSH C;;t:::;:;?::::d. Enter an "X" in box below for request PORo. 3 0% g CI & 3

N 0' m ﬂ_{ ZC 0 ﬂ 0 “Date & Time Needed; Stipping Method

7768 g%~ Y14 o ot | T oraporove amt atioess orges ety Reporns o™ 4 213 4

b er. Wa SKe@. MW rd- ova ot | T aongy oo L Nonedinfo Ony _LABUSEONLY

Projoct 1D § Location _J O LusT J SRP [ sbwA | ‘Iﬁ sug«g;;o7.nm /QS/

Pdaﬂafnaga;ge‘pom ] 503 Sludge [] NPDES [ MWRDGC § kg S e

Sampwwg\ \ [D Disposal  [] Other" Plesss spocyin wmmem\\/]‘\f \‘;. rocengompns | 20 °C

SAMPLE IDENTIFICATION COLLECTION 6RABI |  CONTAINERS {t\"ﬁ B e emocions  E1|Yes

*Uss Ons Line Per Preservation & Container Type* DATE TIME | MATRIX | COMP. |Qty| SIZE & TYPE | PRESERVATIVE R | Condition |spr] LAB# .

W (03 side 28gctins| S |G P L | — XXX A

2 W/ (13 center b 28181030 & PL — XXX P

SIWW 105 sidy b 294s|ivie] Sedf | 14| P L T IXIX ik

WI 108 Cender b 205 et e |t P | — XK 2

sIWN 104 Side b 3005 |13 sed | & || PL — ¥'A osit

S| W 104 center Lzo05111:9d sed 1 PL — MK ok

7 ;o ‘ o

8 !

9 I

10 P

11 ¢

12 ;o

MATRIX: Drinking Water (DW), Soit (S),
Waste Walar (WW), Surface Waler(SW),
Ground Water {GW), Salid Waste (WA),
Sludge {U), Wipe (P} CONYVAINER; 20z,

Glass (G), Plasiic (P} PRESERVATIVE:
H,$0,, HCI, HNO,. Mathanel (MeOH)
NaQH, Sodium Bisulfata {(NaB), NaThia

doz, 8oz, 40m Vial, S00mi, Litar (L), Tube,

COMMENTS & SPECIAL INSTRUCTIONS:

CONDITION CODES

2. lmproper prossrvafion

3. Insutficient sample volume
4, Headspacefair bubbles for VO
5. Received past holding lime
6. Recaived frozan

7. Labal conflicts with COC

1. Improper/damaged conlaingrfcag

1Wy : ; ; 0317 3. Relinquishad By Date 4. Relinquished By Cale
3 ‘ B d E D . "
Ra o.~ By 7/ Oies Tamo Receiviad By o Time Reccived By Do Tima
prasent /0 ~e) prosent present

Slbmission of samples subject

to Terms and Ceondition back.

Rev. 0201/05

White - Ofiginal, Yellow - Lab Copy, Pink - Samplar Copy



SUBURBAN LABORATORIES, Inc.

4140 Litt Drive - Hillside, lllinois 60162-1183
Tel. (708) 544-3260 - Toll Free (800) 783-LABS - Fax (708) 544-8587
www.Suburbanl abs.com

August 31, 2005

Jennifer Wasik
Metropolitan Water Reclamation District of Chicago

Research and Development Dept.
6001 W. Pershing

Cicero, IL 60804-4112

Tel:  (708) 588-4074
Fax: (708) 588-3807 Lab Order: 05060907

Project Name: Contract 05-104-11 (Sediment Chemistry)

Dear Jennifer Wasik:

Suburban Laboratories, Inc. received 6 sample(s) on 6/27/05 for the analyses presented in the
following report.

All data for the associated quality control (QC) met EPA, method, or internal laboratory
specifications except where noted in the case narrative. If you are comparing these results to
external QC specifications or compliance limits and have any questions, please contact us.

This final report of laboratory analysis consists of this cover letter, case narrative, analytical
report, dates report, and any accompanying documentation including, but not limited to, chain of
custody records, raw data, and letters of explanation or reliance. This report may not be
reproduced, except in full, without the prior written approval of Suburban Laboratories, Inc.

If you have any questions regarding these test results, please call your customer service
representative at (708) 544-3260.

Sincerely,

Shane Clarke

Project Manager

cc: Sam Dennison

llinois Department of Public Health Accredited #17585 % llinois Environmental Protection Agency Accredited #100225
Rpt Ver ID: 8/3P1/05 10:59:09 AM Shane AC’I L geney Page 1 of 27



SUBURBAN LABORATORIES, Inc.
4140 Litt Drive - Hillside, llinois 60162-1183
Tel. (708) 544-3260 - Toll Free (800) 783-LABS - Fax (708) 544-8587
www.SuburbanLabs.com

ClientID: Metropolitan Water Reclamation District of Chicago CASE NARRATIVE
Project Name: Contract 05-104-11 (Sediment Chemistry)
Lab Order: (5060907 Date: August 31, 2005
Chain of Custody # 41019 PO #: 3032962

Temperature of samples upon receipt in our Lab: 3.5 °C QClLevel: Level I

General Comments:

- All results reported in wet weight unless otherwise indicated. (dry = Dry Weight)

- Sample results relate only to the analytes of interest tested and to sample as received by the laboratory.

- Environmental compliance sample results meet the requirements of 35 IAC Part 186 unless otherwise indicated.

- Accreditation by the State of Hlinois is not an endorsement or a guarantee of the validity of data generated.

- For more information about the laboratories' scope of accreditation, please contact us at (708) 544-3260 or the Agency at (217) 782-
6455.

Abbreviations:

- Reporting Limit: The reporting limit is designed to be the lowest concentration that can be reliably achieved within specified limits
of precision and accuracy during routine laboratory operating conditions.

- I. The analyte was positively identified above our Method Detection Limit and is considered detectable and usable; however, the
associated numerical value is the approximate concentration of the analyte in the sample.

- ATC: Automatic Temperature Correction. - TNTC: Too Numerous To Count

- In Laboratory: EPA recommends this analyte be analyzed "immediately” (e.g., tests that should be performed in the field within 15
minutes of collection). Analytes with "immediate" hold times are analyzed as soon as possible upon receipt by the laboratory.

- TIC: Tentatively Identified Compound (GCMS library search identification, concentration estimated to nearest internal standard).

Method References:

For a complete list of method references please contact us.

- E:"USEPA Reference methods

- SW: USEPA, Test Methods for Evaluating Solid Waste (SW-846)
- M: Standard Methods for the Examination of Water and Wastewater

Project Specific Comments: SEM Metals: The method blank for the samples contained 0.0068 umoles/gram copper, 0.0028 umole/g-
dry Nickel and 0.086 umole/g-dry zinc. The blank level for the total SEM metals calculates to be 0.122 umole/gram. For samples
with concentrations of the particular metal species or the total SEM metals greater than 10X the blank level, the blank contribution is
generally considered insignificant. For those samples with concentrations less than 10X the blank level, the data should be used with
caution. Also, the matrix spike (MS), matrix spike duplicate (MSD) had low recoveries for (respectively the MS the MSD) lead
(35.6% and 40.2%), nickel (67.1% and 65.2%0 and zinc (0% and 20.8%). The contro! criteria for the matrix spike and matrix spike
duplicate recovery is 70% to 130%. The relative percent difference (RPD) between the results for zinc was 50.4%. The control
criteria for the RPD is 20%. Since the laboratory control sample for the sample set was in control, the low recoveries would would be
indicative of the sample matrix and the high RPD for zinc would be indicative of nonhomogeniety for zinc on that particular sample.

This report supersedes the report dated 8/26/05.

Rpt Ver ID: 8/31/05 10:59:09 AM Shane Page 2 of 27
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Suburban Laboratories, Inc.
4140 Litt Drive, Hillside, IL 60162 (708) 544-3260

Laboratory Results

Client ID: Metropolitan Water Reclamation District of Chic Report Date: August 31, 2005
Project Name: Contract 05-104-11 (Sediment Chemistry) Lab Order: 05060907
Client Sample ID: WW31 Side Matrix: SEDIMENT
Lab ID: 05060907-01A Date Received: 06/27/2005 1:50 PM Collection Date: 06/21/2005 11:00 AM
Report Dilution

Parameter Result Qual. Limit Units Factor  Date Analyzed Batch ID
METALS BY ICP Method: SW6010B Analyst: RR

Cadmium ND 0.000173 umoles/g-dry 1 07/20/2005 10:09 AM 16721

Copper 0.0372 0.00118 pmoles/g-dry 1 07/20/2005 10:09 AM 16721

Lead 0.232 0.000810 umoles/g-dry 1 07/20/2005 10:09 AM 16721

Nicket 0.296 BS 0.00170 umoles/g-dry 1 07/206/2005 10:09 AM 16721

Zinc 220 BS 0.00573 umoles/g-dry 1 07/20/2005 10:09 AM 16721
ACID VOLATILE SULFIDE Method: 821/1291/100 Analyst: BL

Acid Volatile Sulfide 1.67 0 umoles/g-dry 1 07/02/2005 12:00 AM R43365
PARTICLE-SIZE ANALYSIS OF SOILS Method: D422-63 Analyst: RR

% Soil in Suspension See Attached 0 Date 1 08/02/2005 12:00 AM R44951

Diameter of Soil Particles See Attached 0 Date 1 08/02/2005 12:00 AM R44951

Hydrometer See Attached 0 Date 1 08/02/2005 12:00 AM R44951

Particle Density See Attached 0 Date 1 08/02/2005 12:00 AM R44951

Sieve Analysis See Attached 0 Date 1 08/02/2005 12:00 AM R44951
PERCENTMOISTURE Method: D2216 Analyst: RM

Percent Moisture 50.33 0 wt% 1 06/27/2005 1:00 PM R44425
SEM/AVS RATIO Method: 821/1291/100 Analyst: BL

SEM/AVS Ratio 1.66 0 1 07/02/2005 12:00 AM R43365
TOTAL SEM Method: 821/1291/100 Analyst: RR

Total SEM 277 B 0 umoles/g-dry 1 07/20/2005 12:00 AM R43779
TOTAL ORGANIC CARBON Method: SW9060 Analyst: MB

Total Organic Carbon - Average 32800 115 mg/Kg-dry 1 07/18/2005 10:23 PM R44139

Total Organic Carbon - Max 48900 115 mg/Kg-dry 1 07/18/2005 10:23 PM R44139

Total Organic Carbon - Min 21500 115 mg/Kg-dry 1 07/18/2005 10:23 PM R44139
Qualifiers: *  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Mcthod Blank

BaseReport-MDL-
ContFrac2004

LD = QO o

Analyte not included in SLI scope of accreditation
Refer to case narrative page for specific comments
Analyte detected below quantitation limit (QL)

fes]

Estimated, analyte detected above quantitation range
H  Holding times for preparation or analysis excceded
ND Not Detected at the SLI Reporting Limit

Internal standard recovery is outside SLI in-house criteria S Spike Recovery outside accepted recovery limits

(no-method-specific Tequirementsexist)

Rpt Ver ID: 8/31/05 10:58:09 AM Shane

Page 3 of 27



M Suburban Laboratories, Inc. Laboratory Results

4140 Litt Drive, Hillside, IL 60162 (708) 544-3260

Client ID: Metropolitan Water Reclamation District of Chic Report Date: August 31, 2005
Project Name: Contract 05-104-11 (Sediment Chemistry) Lab Order: 05060907
Client Sample ID: WW31 Center Matrix: SEDIMENT
Lab ID: 05060907-02A Date Received: 06/27/2005 1:50 PM Collection Date: 06/21/2005 11:30 AM
Report Dilution
Parameter Result Qual. Limit Units Factor  Date Analyzed Batch ID
METALS BY ICP Method: SW6010B Analyst: RR
Cadmium ND 0.000173  pmoles/g-dry 1 07/20/2005 10:23 AM 16721
Copper 0.0832 B 0.00118  umoles/g-dry 1 07/20/2005 10:23 AM 16721
Lead 0.0913 0.000810  pmoles/g-dry 1 07/20/2005 10:23 AM 16721
Nickel 0.109 B 0.00170  umoles/g-dry 1 07/20/2005 10:23 AM 16721
Zinc 0444 B 0.00573  umoles/g-dry 1 07/20/2005 10:23 AM 16721
ACID VOLATILE SULFIDE ) Method: 821/1291/100 Analyst: BL
Acid Volatile Sulfide 8.63 0  pmoles/g-dry 1 07/02/2005 12:00 AM R43365
PARTICLE-SIZE ANALYSIS OF SOILS Method: D422-63 Analyst:  RR
% Soil in Suspension See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
Diameter of Soil Particles See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
Hydrometer See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
Particle Density See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
Sieve Analysis See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
PERCENTMOISTURE Method: D2216 Analyst: RM
Percent Moisture 31.85 0 wit% 1 06/27/2005 1:00 PM R44425
SEM/AVS RATIO Method: 821/1291/100 Analyst: BL
SEM/AVS Ratio 0.084 0 1 07/02/2005 12:00 AM R43365
TOTAL SEM Method: 821/1291/100 Analyst: RR
Total SEM 0.727 B 0  pmoles/g-dry 1 07/20/2005 12:00 AM R43779
TOTAL ORGANIC CARBON Method: SW9060 Analyst: MB
Total Organic Carbon - Average 20600 83.9 mg/Kg-dry 1 07/19/2005 11:44 PM R44144
Total Organic Carbon - Max 24700 839 mg/Kg-dry 1 07/19/2005 11:44 PM R44144
Total Organic Carbon - Min 17700 83.9 mg/Kg-dry 1 07/19/2005 11:44 PM R44144
Qualifiers: *  Value exceeds Maximum Contaminant Leve] B Analyte detected in the associated Method Blank
BasRoporcMDL. Analyte not included in SLI scope of accreditation E  Estimated, analyte detected above quantitation range
G Refer to case narrative page for specific comments H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limit (QL) ND Not Detected at the SLI Reporting Limit
Q  Internal standard recovery is outside SLI in-house criteria S Spike Recovery outside accepted recovery limits

(no nrethod-specific Tequirements exist)

Rpt Ver ID: 8/31/05 10:59:09 AM Shane Page 4 of 27




Suburban Laboratories, Inc. Laboratory Results

4140 Litt Drive, Hillside, IL 60162 (708) 544-3260

iz

Client ID: Metropolitan Water Reclamation District of Chic Report Date: August 31, 2005
Project Name: Contract 05-104-11 (Sediment Chemistry) Lab Order: 05060907
Client Sample ID: WW32 Side Matrix: SEDIMENT
Lab ID: 05060907-03A Date Received: 06/27/2005 1:50 PM Collection Date: 06/22/2005 10:30 AM
Report Dilution
Parameter Result Qual. Limit Units Factor  Date Analyzed Batch ID
METALS BY ICP Method: SW6010B Analyst: RR
Cadmium 0.00094 J 0.000173  umoles/g-dry 1 07/20/2005 10:28 AM 16721
Copper 0199 B 0.00118  pmoles/g-dry 1 07/20/2005 10:28 AM 16721
Lead 0.227 0.000810  pmoles/g-dry 1 07/20/2005 10:28 AM 16721
Nickel 0122 B 0.00170  pmoles/g-dry 1 07/20/2005 10:28 AM 16721
Zinc 220 B 0.00573  umoles/g-dry 1 07/20/2005 10:28 AM 16721
ACID VOLATILE SULFIDE Method: 821/1291/100 Analyst: BL
Acid Volatile Sulfide 0.527 0  pmoies/g-dry 1 07/02/2005 12:00 AM R43365
PARTICLE-SIZE ANALYSIS OF SOILS Method: D422-63 Analyst: RR
% Soil in Suspension See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
Diameter of Soil Particies See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
Hydrometer See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
Particle Density See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
Sieve Analysis See Aftached c 0 Date 1 08/02/2005 12:00 AM R44951
PERCENTMOISTURE Method: D2216 Analyst: RM
Percent Moisture 54.44 0 wt% 1 06/27/2005 1:00 PM R44425
SEM/AVS RATIO Method: 821/1291/100 Analyst: BL
SEM/AVS Ratio 522 0 1 07/02/2005 12:00 AM R43365
TOTAL SEM Method: 821/1291/100 Analyst: RR
Total SEM 275 B 0  pmoles/g-dry 1 07/20/2005 12:00 AM R43779
TOTAL ORGANIC CARBON Method: SW8060 Analyst: MB
Total Organic Carbon - Average 46800 126 mg/Kg-dry 1 07/19/2005 11:44 PM R44144
Total Organic Carbon - Max 57500 126 mg/Kg-dry 1 07/19/2005 11:44 PM R44144
Total Organic Carbon - Min 30500 126 mg/Kg-dry 1 07/19/2005 11:44 PM R44144
Qualifiers: *  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Mcthod Blank
Baa:g:rr:grl;clenJ{l;; ¢ Analyte not included in SLI scope of accreditation E  Estimated, analytc detected above quantitation range
G Refer to casc narrative page for specific comments H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limit (QL) ND Not Detected at the SLI Reporting Limit
Q  Intcrnal standard recovery is outside SLI in-house criteria S Spike Recovery outside accepted recovery limits

(o method specific requirerentsexist)

Rpt Ver iD: 8/31/05 10:59:09 AM Shane Page 5 of 27
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Suburban Laboratories, Inc.

4140 Litt Drive, Hiliside, IL 60162 (708) 544-3260

Laboratory Results

Client ID: Metropolitan Water Reclamation District of Chic Report Date: August 31, 2005
Project Name: Contract 05-104-11 (Sediment Chemistry)

Lab Order: 05060907

Client Sample ID: WW32 Center

Matrix: SEDIMENT

Lab ID: 05060907-04A Date Received: 06/27/2005 1.50 PM Collection Date: 06/22/2005 10:45 AM
Report Dilution

Parameter Result Qual. Limit Units Factor  Date Analyzed Batch ID
METALS BY ICP Method: SW6010B Analyst: RR

Cadmium ND 0.000173  pmoles/g-dry 1 07/20/2005 10:32 AM 16721

Copper 0.119 B 0.00118  pmoles/g-dry 1 07/20/2005 10:32 AM 16721

Lead 0.0928 0.000810  pmoles/g-dry 1 07/20/2005 10:32 AM 16721

Nickel 0.0577 0.00170  pmoles/g-dry 1 07/20/2005 10:32 AM 16721

Zinc 0786 B 0.00573  pmoles/g-dry 1 07/20/2005 10:32 AM 16721
ACID VOLATILE SULFIDE Method: 821/1291/100 Analyst: BL

Acid Volatile Sulfide 0.785 0  umoles/g-dry 1 07/02/2005 12:00 AM R43365
PARTICLE-SIZE ANALYSIS OF SOILS Method: D422-63 Analyst: RR

% Soil in Suspension See Attached c 0 Date 1 08/02/2005 12:00 AM R44951

Diameter of Soil Particles See Attached c 0 Date 1 08/02/2005 12:00 AM R44951

Hydrometer See Attached c 0 Date 1 08/02/2005 12:00 AM R44951

Particle Density See Attached c 4] Date 1 08/02/2005 12:00 AM R44951

Sieve Analysis See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
PERCENTMOISTURE Method: D2216 Analyst: RM

Percent Moisture 29.95 0 wi% 1 06/27/2005 1:00 PM R44425
SEM/AVS RATIO Method: 821/1291/100 Analyst: BL

SEM/ AVS Ratio 1.34 0 1 07/02/2005 12:00 AM R43365
TOTAL SEM Method: 821/1291/100 Analyst: RR

Total SEM 1.06 B 0  umoles/g-dry 1 07/20/2005 12:00 AM R43779
TOTAL ORGANIC CARBON Method: SW8060 Analyst:  MB

Total Organic Carbon - Average 19300 817 mg/Kg-dry 1 07/18/2005 10:23 PM R44139

Total Organic Carbon - Max 24300 817 mg/Kg-dry 1 07/18/2005 10:23 PM R44139

Total Organic Carbon - Min 13200 81.7 mg/Kg-dry 1 07/18/2005 10:23 PM R44139
Qualifiers: *  Valuc exceeds Maximum Contaminant Level B Analyte detected in the associated Mcthod Blank

BaseReport-MDL-
ContFrac2004

O = 0 o

Analyte not included in SLI scope of accreditation
Refer to casc narrative page for specific comments
Analyte detected below quantitation limit (QL)

Internal standard recovery is outside SLI in-house critcria

2]

Estimated, analytc detected above quantitation range
H  Holding times for preparation or analysis excceded
ND Not Detected at the SLI Reporting Limit

S Spike Recovery outside accepted recovery limits

(1o mirettiod specific requirements-cxist)

Rpt Ver iD: 8/31/05 10:59:09 AM Shane

Page 6 of 27



Suburban Laboratories, Inc.
S ’
@ 4140 Litt Drive, Hillside, IL 60162 (708) 544-3260

Laboratory Results

Client ID: Metropolitan Water Reclamation District of Chic

Project Name: Contract 05-104-11 (Sediment Chemistry)

Report Date: August 31, 2005

Lab Order: 05060907

Client Sample ID: WW106 Side

Lab ID: 05060907-05A

Date Received: 06/27/2005 1:50 PM
Report

Collection Date:

SEDIMENT
06/23/2005 11:30 AM

Parameter Result Qual. Limit Units Date Analyzed Batch ID
METALS BY ICP Method: SW6010B Analyst: RR

Cadmium ND 0.000173  umoles/g-dry 07/20/2005 10:37 AM 16721

Copper 0.206 0.00118  umoles/g-dry 07/20/2005 10:37 AM 16721

Lead 0.0453 0.000810  umoles/g-dry 07/20/2005 10:37 AM 16721

Nicke! 0.139 0.00170  umoles/g-dry 07/20/2005 10:37 AM 16721

Zinc 0.593 0.00573  umoles/g-dry 07/20/2005 10:37 AM 16721
ACID VOLATILE SULFIDE Method: 821/1291/100 Analyst: BL

Acid Volatile Sulfide 0.514 0  umoles/g-dry 07/02/2005 12:00 AM R43365
PARTICLE-SIZE ANALYSIS OF SOILS Method: D422-63 Analyst:  RR

% Soil in Suspension See Attached 0 Date 08/02/2005 12:00 AM R44951

Diameter of Soil Particles See Attached 0 Date 08/02/2005 12:00 AM R44951

Hydrometer See Attached 0 Date 08/02/2005 12:00 AM R44951

Particle Density See Attached 0 Date 08/02/2005 12:00 AM R44951

Sieve Analysis See Attached 0 Date 08/02/2005 12:00 AM R44951
PERCENTMOISTURE Method: D2216 Analyst: RM

Percent Moisture 33.86 0 wi% 06/27/2005 1:00 PM R44425
SEM / AVS RATIO Method: 821/1291/100 Analyst: BL

SEM/AVS Ratio 1.91 0 07/02/2005 12:00 AM R43365
TOTAL SEM Method: 821/1291/100 Analyst: RR

Total SEM 0.983 0  umoles/g-dry 07/20/2005 12:00 AM R43779
TOTAL ORGANIC CARBON Method: SW9060 Analyst: MB

Total Organic Carbon - Average 46200 86.5 mg/Kg-dry 07/18/2005 10:23 PM R44139

Total Organic Carbon - Max 51200 86.5 mg/Kg-dry 07/18/2005 10:23 PM R44139

Total Organic Carbon - Min 36500 86.5 mg/Kg-dry 07/18/2005 10:23 PM R44139
Qualifiers: *  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank

BaseReport-MDL-
ComFrac2004

LD« QO o

(mo methiod Specific TequireHicnts exist)

Rpt Ver ID: 8/31/05 10:59:09 AM Shane

Analyte not included in SLI scope of accreditation
Refer to casc narrative page for specific comments
Analyte detected below quantitation limit (QL)

Internal standard recovery is outside SLI in-house criteria

i

Estimated, analytc detected above quantitation range

H  Holding times for preparation or analysis excecded
ND Not Detected at the SLI Reporting Limit
S Spike Recovery outside accepted recovery limits

Page 7 of 27



Suburban Laboratories, Inc.
/4 ’
® 4140 Litt Drive, Hillside, IL 60162 (708) 544-3260

Laboratory Results

Client ID: Metropolitan Water Reclamation District of Chic
Project Name: Contract 05-104-11 (Sediment Chemistry)

Report Date: August 31, 2005
Lab Order: 05060907

Client Sample ID: WW106 Center
Date Received: 06/27/2005 1:50 PM

Lab ID: 05060907-06A

Matrix: SEDIMENT
Collection Date: 06/23/2005 12:00 PM

Report Dilution
Parameter Result Qual. Limit Units Factor  Date Analyzed Batch ID
METALS BY ICP Method: SW6010B Analyst: RR
Cadmium ND 0.000173  umoles/g-dry 1 07/20/2005 10:41 AM 16721
Copper 0.202 B 0.00118  umoles/g-dry 1 07/20/2005 10:41 AM 16721
Lead 0.0756 0.000810  umoles/g-dry 1 07/20/2005 10:41 AM 16721
Nickel 0.125 0.00170  umoles/g-dry 1 07/20/2005 10:41 AM 16721
Zinc 0.709 0.00573  umoles/g-dry 1 07/20/2005 10:41 AM 16721
ACID VOLATILE SULFIDE Method: 821/1291/100 Analyst: BL
Acid Volatile Sulfide 1.42 0  pmoles/g-dry 1 07/02/2005 12:00 AM R43365
PARTICLE-SIZE ANALYSIS OF SOILS Method: D422-63 Analyst: RR
% Soil in Suspension See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
Diameter of Soil Particles See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
Hydrometer See Attached c 0 Date 1 08/02/2005 12:00 AM R44951
Particie Density See Attached [ 0 Date 1 08/02/2005 12:00 AM R44951
Sieve Analysis See Attached [ 0 Date 1 08/02/2005 12:00 AM R44951
PERCENTMOISTURE Method: D2216 Analyst: RM
Percent Moisture 31.64 0 wt% 1 06/27/2005 1:00 PM R44425
SEM/AVS RATIO Method: 821/1291/100 Analyst: BL
SEM/AVS Ratio 1.15 0 1 07/02/2005 12:00 AM R43365
TOTAL SEM Method: 821/1291/100 Analyst: RR
Total SEM 163 B 0  umoles/g-dry 1 07/20/2005 12:00 AM R43779
TOTAL ORGANIC CARBON Method: SW9060 Analyst: MB
Total Organic Carbon - Average 15400 837 mg/Kg-dry 1 07/19/2005 11:44 PM R44144
Total Organic Carbon - Max 26500 83.7 mg/Kg-dry 1 07/19/2005 11:44 PM R44144
Total Organic Carbon - Min 9030 83.7 mg/Kg-dry 1 07/19/2005 11:44 PM R44144
Qualifiers: *  Valuc exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank
8"‘“‘3;‘5.“;’255&? ¢ Analyte not included in SLI scope of accreditation E  Estimated, analyte detected above quantitation range
G Refer to case narrative page for specific comments H  Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limit (QL) ND Not Detected at the SLI Reporting Limit
Q

(no mctliod specific FequireIients exist)

Rpt Ver ID: 8/31/05 10:59:10 AM Shane

Internal standard recovery is outside SLI in-housc criteria S

Spike Recovery outside accepted recovery limits

Page 8 of 27



SUBURBAN LABORATORIES, Inc.

\ / ‘l 4140 Litt Drive - Hillside, llinois 60162-1183

® Tel. (708) 544-3260 - Toll Free (800) 783-LABS « Fax (708) 544-8587
www.suburbanlabs.com

SLI Work Order: 05060907 Analysis Date: 8/2/2004
SLI Sample ID; 05060907-01A
Standard Test Method for Particle-Size Analysis of Soil

Percent Retained
Sieve (U.S. Sieve Opening (mm
(US) peming (IMm)| o (1907014

1-1/2¢ 38.1 0.00%

1" 25.4 0.00%

0.75" 16.1 0.0%

No. 4 4,75 0.0%

No. 10 2.00 4.4%

No. 20 0.85 17.2%

No. 40 0.420 19.1%

No. 60 0,250 17.6%

No. 140 0.106 16.9%

No. 200 0.075 5.6%

Percent Present

Particle(s) Particle Size
cle(s (mm) 05060907-014

Gravel >4.75 0.0%

Sand, Course 4.74-2.0 4.4%

Sand, Medium 1.99.0.420 36.3%

Sand, Fine 0.419-0.075 40.1%

Silt 0.074-0.005 16.1%

Clay <0.005-0.001 0.7%

Colloids <0.001 2.4%

Analyst; \2 3\ \/1 Date: 4 (9 é{ds
Date:é/%/%& )/ -

Reviewed:




SUBURBAN LABORATORIES, Inc.

\ / " 4140 Litt Drive - Hillside, llinois 60162-1183
. Tel. (708) 544-3260 - Toll Free (800) 783-LABS - Fax (708) 544-8587
www.suburbanlabs.com

Anazlysis Date: §/2/2004

SLI Work Order: 05060907

SLI Sample ID: 65060907-01A
% SAND % CLAY %SILT
80.8 3.1 16.11
Soil Classification: loamy sand

% clay

ity |

clay
silty

e Clayloam L h

40

100

Note: For soil triange, colloids are included as part of clay.
Yexturs! irlangle by A. Garakls and 8. Baar, 26 July 2000,




Particle Size Analysis

+ 05060907-01A
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SUBURBAN LABORATOQRIES, Inc.
4140 Litt Drive - Hillside, Ilinois 60162-1183
Tel. (708) 544-3260 * Toll Free (800) 783-LABS * Fax (708) 544-8587
www.suburbanlabs.com

-/

SLI Work Order: 95060907
SLI Sample ID: 05060907-02A

Analysis Date; 8/2/2004

Standard Test Method for Particle-Size Analysis of Soil

Percent Retained

Sieve (US. Sieve Opening (mm

(U5 pening ()| - <0007-02A
1-172% 38.1 0.00%
" 254 0.00%
0.75" 19.1 0.0%
No. 4 475 2.6%
No. 10 2.00 3.5%
No. 20 0.85 17.2%
No. 40 0.420 25.1%
No. 60 0.250 25.8%
No. 140 0.106 13.3%
No. 200 0.075 4.3%

Percent Present
. Particle Size

Particle(s) (mm) 05060907-02A
Gravel >4.75 2.6%
Sand, Course 4.74-2.0 3.5%
Sand, Medium 1.99-0.420 42.3%
Sand, Fine 0.419-0.075 43.3%
Silt 0.074-0.005 6.0%
Clay <0.005-0.001 0.4%
Colloids <0.001 1.9%

Date:

|28/

v i 5




SUBURBAN LABORATORIES, Inc.
4140 Litt Drive - Hillside, Winots 60162-1183
Tel. (708) 544-3260 - Toll Free {800) 783-LABS - Fax {708) 544-8587
www suburbanlabs.com

/o

SLX Work Order: 05066907
SLI Sample ID: 05060907-02A
% SAND % CLAY %SILT
91.5 23 5.99
Soll Classification: Gravelly sand

% clay

i
day '

sandyclay
: loam z

204 e

[ SO

it loam

silt

e e

Analysis Date; 8/2/2004

Note: For soil triange, colloids are included as part of clay.
Tex? fo by A. &ls and B. Saer, 26 July 2000.

0 100




Particle Size Analysis
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SLI Work Order: 05060907
SLI Sampie ID: 05060907-03A

SUBURBAN LABORATORIES, Inc.

\ / ‘l 4140 Litt Drive - Hillside, [llinois 60162-1183

Tel. (708) 544-3260 - Toll Free (800) 783-LABS - Fax (708) 544-8587
www suburbaniabs.com

&
Q
[
©
<

Analysis Date: 8/2/2004

Standard Test Method for Particle-Size Analysis of Soil

Percent Retained

Sieve (U.S. Sieve Opening (mm

(U8 pening (mm)| - 60007-03A
1-1/2¢ 38.1 0.00%
1" 254 0.00%
0.75" 19.1 0.0%
No. 4 4775 0.4%
No. 10 2.00 0.5%
No. 20 0.85 3.1%
No. 40 0.420 5.3%
No. 60 $.250 11.0%
No. 140 0.106 48.4%
No. 200 0.075 10.8%

Percent Present
. Particle Size

Particle(s) (mm) 05060907-03A
Gravel >4.75 0.4%
Sand, Course 4.74-2.0 0.5%
Sand, Medium 1.99-0.420 8.4%
Sand, Fine 0.418-0.075 70.2%
Silt 0.074-0.005 16.2%
Clay <0.005-0.001 1.1%
Collojds <0.001 3.2%

Analyst:

Reviewed:

Date: & /.ZZ/%
e S5 1025




SUBURBAN LABORATORIES, Inc.
\ / ‘l 4140 Litt Drive - Hillside, Hlinois 60162-1183
o Tel. (708) 544-3260 - Toll Free (800) 783-LABS - Fax (708) 544-8587
www,suburbanlabs.com

SLI Work Order: 05060967 Analysis Date: 8/2/2004
SLI Sample ID: 05066907-03A

Yo SAND % CLAY %SILT
79.5 4.3 16,16
Soil Classification: loamy sand
100
90 e e
80 [ [SPpOU ‘..-:i PRI

504~ .
!
silty clay :

claytosm._ ... f.. . Cayloam i L I N
30 - cRyloam o EERRETL - gy gy

% clay

sity ! {

40 4—<lay

! § i loam ;
20 4 _-...v e e m e ; o ; .
siltlogm
: sardyloam : {
0 : : et " b 0y ‘ '

0 10 20 30 40 50 60 70 80 90 100
% sand

Note: For soll friange, colloids are included as part of clay.
Taxtursl trlangle by R. Gerakis end B, Basr, 28 July 2600,




Particle Size Analysis

+ 05060907-03A

100000

8/26/2005 1:35 PM

10000

1000

100
Particle size(uM)

10

100.000%

90.000%

80.000%

70.000%

60.000%

50.000%

40.000%

30.000%

20.000%

10.000%

0.000%

Percent Passing



SUBURBAN LABORATORIES, Inc

\_ / ‘I 4140 Litt Drive - Hillside, Nlinois 60162-1183

® Tel. (708) 544-3269 - Toll Free (800) 783-LABS - Fax {708) 544-8587
www.suburbaniabs.com

SLI Work Order: 65070065 Analysis Date: 8/10/2005
SLI Sample ID: 05070065-04A

Standard Test Methed for Particle-Size Analysis of Soil

Percent Retained

Sieve (U.S. Sieve Opening (mm

(US.) pening (M) < 170065-04A
1-1/2* 38.1 0.00%
I 25.4 0.00%
0.75" 19.1 0.0%
No. 4 4.75 0.0%
No. 10 2,00 1.I%
No. 20 0.85 6.2%
No. 40 0.420 11.5%
No. 60 0.250 22.3%
No. 140 0.106 37.0%
No. 200 0.075 7.8%

Percent Present
. Particle Size
Particle(s) (mm) 05070065-04A
Gravel >4.75 0.0%
Sand, Course 4,74-2.0 1.1%
Sand, Medium 1.99-0.420 17.6%
Sand, Fine 0.419-0.075 67.1%
Silt 0.074-0.005 14.2%
Clay <0.005-0.001 0.0%
Calloids <(1.001 0.0%
Analyst: 4 .. ¥ Date: 6 / @\6/ ‘ﬁ

Reviewed: /M’
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b ij/z////%




SUBURBAN LABORATORIES, Inc.

\ / ‘l 4140 Litt Drive - Hillside, Ilinois 60162-1183 S

® Tel. (708) 544-3260 - Toll Free (800) 783-LABS ' Fax (708) 544-8587
www.suburbanlabs.com

SLI Work Order: 05070065 Analysis Date: 8/10/2005
SLI Sample ID: 05070065-04A
% SAND % CLAY %SILT
85.8 0.0 14.19
Soil Classification: sand

100 ~
90 W e et Ave, g

60 P .......A..-........._E.,....,._.,.\A... A.,i,.w.....,.“.. m..:‘;...‘...v. rert e

% clay

clay
40

silty
30 q--clayloam ke

40 50 60 70 80 20 100

% sand

Note: For soil triange, colloids are included as part of clay.
Textural triangle by A Gerekis and B. Bser, 26 July 2600,




Particle Size Analysis

* 05060907-04A
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SUBURBAN LABORATORIES, Inc.
4140 Litt Drive - Hillside, Tllinois 60162-1183
Tel. (708) 544-3260 - Toll Free {800) 783-LABS ' Fax (708) 544-8587
www .suburbanlabs.com

SLI Work Ovder: 05660907 Analysis Date: 8/2/2004
SLI Sample ID: 05060907-05A
Standard Test Method for Particle-Size Analysis of Soil

Percent Retained

Steve (U.S. Sieve Opening (mm

(U8, pening (Mm)| < 60907-05A
1-172" 38.1 0.00%
1" 25,4 0.00%
0.75" 19.1 0.0%
No. 4 4.75 9.1%
No. 10 2,00 2.7%
No. 20 0.85 11.9%
No. 40 0.420 15.7%
No. 60 0.250 12.4%
No. 140 0.106 15.4%
No. 200 0.075 13.8%

Percent Present
, Particle Size

Particle(s) (mm) 05060907-05A
Gravel >4.75 9.1%
Sand, Course 4.74-2.0 2.7%
Sand, Medium 1.89-0.420 15.7%
Sand, Fine 0.419-0.075 41.6%
Silt 0.074-0.005 14.3%
Clay <0.005-0.001 0.5%
Colloids <0.001 4.3%

Analyst; QW V[Jﬂ[ll.— ‘ Date: g’gé(d?/
g — g s

Reviewed:




SUBURBAN LABORATORIES, Inc.
\ / ‘l 4140 Litt Drive - Hillside, [linois 60162-1183

® Tel. (708) 544-3260 - Toll Free (800) 783-LABS - Fax (708) 544-8587
www.suburbanlabs.com
SLI Work Order: 05060907 Analysis Date: 8/2/2004
SLI Sample ID: 05060907-05A
% SAND % CLAY %SILT
759 6.1 14.26
Soil Classification: sandy loam
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Note: For soil triange, colloids are included as part of clay.
Textura! triangle by A Georskis and 8. Beer, 28 July 2000,




Particle Size Analysis
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SUBURBAN LABORATORIES, Inc.
' " 4140 Litt Drive - Hillside, Nlinois 60162-1183
® Tel. (708) 544-3260 * Toll Free {800) 783-LABS - Fax (708) 544-8587
www.suburbanlabs.com

SLI Work Order; 05060907 Analysis Date: 8/2/2004
S1.I Sample ID: 05060967-06A
Standard Test Method for Particle-Size Analysis of Soil

Percent Retamed

Sieve (U.S. Sieve Opening {(mm

(U8 pening (M)} < 160907-06A
1-1/2" 38,1 0.00%
1* 254 0.00%
0.75" 19.1 0.0%
No. 4 4,75 0.0%
No. 10 2.00 2.6%
No. 20 0.85 14.5%
No. 40 0420 21.6%
No. 60 0.250 39.1%
No. 140 0.106 15.8%
No. 200 0.075 1.%

Percent Present
. Particle Size

Particle(s) (mm) 05060907-06A
Gravel >4.75 0.0%
Sand, Course 4.74-2.0 2.6%
Sand, Medium 1.99-0.420 36.1%
Sand, Fine 0.419-0.073 56.9%
Silt 0.074-0.005 4.1%
Clay <0.005-0,001 0.2%
Collojds <0.001 0.0%

7

Date: { [>— 6(0\3/

Dm%%/%/

Anglyst:

Reviewed:
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SUBURBAN LABORATORIES, Inc.

® Tel. (708) 544-3260 - Toll Free (800) 783-LABS - Fax (708) 544-8587
www.suburbanlabs.com

SLI Work Order: 05060907 Analysis Date: 8/2/2004
SLI Sample 1D: 05060507-66A
% SAND % CLAY %SILT
95.7 0.2 4,14
Sqil Classification: sand

3 . b
% N %
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0 L4 ; R ;
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Note: For soil triange, colloids are included as part of clay.
tural triangle by A. Gerakis and B. Baer, 26 July 2000,




Particle Size Analysis

+ 05060907-06A
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SUBURBAN LABORATORIES, Inc.

4140 Litt Drive Hillside, IL 60162 Tel. 708.544.3260
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CHAIN OF CUSTODY RECORD

www.suburbanlabs.com

Fax: 708.544.8587 Toll Free: 800.783.LABS

# 410189

W"”WUMD o | TURNAROUND TIME REQUESTED ANALYSIS & METHOD REQUESTED _|P20® J of /
CTampanyAddress / w kal‘)lV}a Normal D RUSH c:agg::x‘p?:j:a. Enter an "X" in box below for request :0 No-
Gy oy sme/ 73 é DR DL{, "Dale&‘ﬁm? Needsd: m”p‘"gmmw‘ A wp
™ 1758) SRE4Y4p7Y Rt | e approsas v o cnarges po Ziiﬁﬁﬂg.iiﬁ'gi? 1234
15‘“8" %ss\jon})[ &r  ast k @,mwf d Rsér;z:;rl1 Specify R(;ge(.::it;)erz)ngfami O None/info Only '?\}] . LAB USE_QNL‘(
Pro;edlDlLonhon m&” _/ ahm 7 LUST [J SRP [ SDWA z o su/c(:sos ‘9&;@._ 075 7
Pro)edMananer(Re /< [ 503 Sludge [] NPDES )@’MWRDGC }/)U % fﬁsﬂoﬁiﬂx}} s
Sample Colecions - Disposal Other* “Plsasa specifyin comment Temperaluro of =
- Fem MinecK Rl b AT
SAMPLE IBENTIFICATION COLLECTION GRAB/ | CONTAINERS z\\ & _pours f colecion?_ r_l-l"'(es '
“Use One Line Por Preservation & Gontalner Type* DATE TIME | MATRIX | cOMP, |Qly{ SIZE&TYPE | PRESERVATIVE . R Condmon Spinl . LAB#
W3] side 6 Z) 105 180 ool | E ||yl ) — /) | loa
2| W2 cender ¢ 2(05lp30|Sed |G || gl @l | — 4 L leza
W32 side ¢ 122 estisd sed |G |1 1P 24 — | ‘ loza
HWWZZ tenter L 2tosilirsed |G |LIP 2 — WV lovu
s| Wi/100 3de & 172051 [ % C 1P A — Wi/ O
\WH (0 (p center ¢ Brosiiam sed |G i [pA — 1 ViR g
7 /1 ' '
8 !
8 o
10 Py
1 P
12 L

TRIX: Orinking Walar {DW), S0it(S), |COMMENTS & SPECIAL INSTRUCTIONS:
aste Water (WAV), Surface Walen(SW),
Ground Watar (GW), Solid Wasle {WA),
Sludge {U), Wipe {(P) CONTAINER: 20z,
Fioz 8oz, 40ml Vial, 500m, Liter (L}, Tube,
Glass (G), Plastic (P) PRESERVATIVE:
H,$0., HCL, HNO,, Methano! (MaDH)

NaOH, Sodium Bisulfale (NaB), NaThia

CONDITION CODES
1. Impropat/damaged conlainer/cap

2. Improper pressrvafion

3. InsuMicient sampts volums
4, Headspace/air bubbles for VOCs
&. Received past holding lime
6. Recaived frazon

7. Label contlicis with COC

Re B

7. RelinguatiogBy . _ /V] 7 |Date / Aww Da!a / 2. Relinguishad Gy ) % Relnqushed By Data
co Tmo/ [Recaived By o Tma { Recaved By O tee Time Recoived By O e Timea
phaSent / presant . prasent prasant
Submission of samples subject to Terms and Conditions on back. Rev. 0201005 White - Original, Yellow -

Lab Copy, Pink - Sampler

Copy




SUBURBAN LABORATORIES, Inc.

4140 Litt Drive - Hillside, llfinois 60162-1183
Tel. (708) 544-3260 - Toll Free (800) 783-LABS - Fax (708) 544-8587
www.SuburbanlLabs.com

August 31, 2005

Jennifer Wasik
Metropolitan Water Reclamation District of Chicago

Research and Development Dept.
6001 W. Pershing

Cicero, IL 60804-4112

Tel:  (708) 588-4074
Fax: (708) 588-3807 Lab Order: 05070516

Project Name: Contract 05-104-11 (Sediment Chemistry)
Dear Jennifer Wasik:

Suburban Laboratories, Inc. received 4 sample(s) on 7/15/05 for the analyses presented in the
following report.

All data for the associated quality control (QC) met EPA, method, or internal laboratory
specifications except where noted in the case narrative. If you are comparing these results to
external QC specifications or compliance limits and have any questions, please contact us.

This final report of laboratory analysis consists of this cover letter, case narrative, analytical
report, dates report, and any accompanying documentation including, but not limited to, chain of
custody records, raw data, and letters of explanation or reliance. This report may not be
reproduced, except in full, without the prior written approval of Suburban Laboratories, Inc.

If you have any questions regarding these test results, please call your customer service
representative at (708) 544-3260.

Sincerely,

Shane Clarke

Project Manager

cc: Sam Dennison

lilinois Department of Public Health Accredited #17585 A( B lllinois Environmental Protection Agency Accredited #100225
Rpt Ver ID: 8/31/05 11:24:06 AM Shane IL geney o Page 1 of 19



SUBURBAN LABORATORIES, Inc.
4140 Litt Drive - Hillside, linois 60162-1183
Tel. (708) 544-3260 - Toll Free (800) 783-LABS - Fax (708) 544-8587

www.Suburbanl abs.com

Client ID: Metropolitan Water Reclamation District of Chicago CASE NARRATIVE
Project Name: Contract 05-104-11 (Sediment Chemistry)
Lab Order: 05070516 Date: August 31, 2005
Chain of Custedy # 41020 PO #: 3032962

Temperature of samples upon receipt in our Lab: 2 °C QC Level: Level I

General Comments:

- All results reported in wet weight unless otherwise indicated. (dry = Dry Weight)

- Sample results relate only to the analytes of interest tested and to sample as received by the laboratory.

- Environmental compliance sample results meet the requirements of 35 IAC Part 186 unless otherwise indicated.

- Accreditation by the State of Illinois is not an endorsement or a guarantee of the validity of data generated.

- For more information about the laboratories' scope of accreditation, please contact us at (708) 544-3260 or the Agency at (217) 782-
6455.

Abbreviations:

- Reporting Limit: The reporting limit is designed to be the lowest concentration that can be reliably achieved within specified limits
of precision and accuracy during routine laboratory operating conditions.

- J. The analyte was positively identified above our Method Detection Limit and is considered detectable and usable; however, the
associated numerical value is the approximate concentration of the analyte in the sample.

- ATC: Automatic Temperature Correction. - TNTC: Too Numerous To Count

- In Laboratory: EPA recommends this analyte be analyzed "immediately" (e.g., tests that should be performed in the field within 15
minutes of collection). Analytes with "immediate” hold times are analyzed as soon as possible upon receipt by the laboratory.

- TIC: Tentatively Identified Compound (GCMS library search identification, concentration estimated to nearest internal standard).

Method References:

For a complete list of method references please contact us.

- E: USEPA Reference methods

- SW: USEPA, Test Methods for Evaluating Solid Waste (SW-846)
- M: Standard Methods for the Examination of Water and Wastewater

Project Specific Comments:

Particle Size 05070516-04A: Due to this sample being predominately organic material (sticks and twigs) the particle size data
should be used with caution. The sieve distribution would be accurate, but due to the buoyancy of the organic material, the
hydrometer data (for the determination of silt, clay, and colloids) is biased high. Based upon the amount of material passing all
sieves, the maximum value for the total of silt, clay, and colloids would be 4.1%, where the result from the hydrometer part of the
particle size analysis totalled 9.5% (all as colloids).

SEM Metals: The method blank for the samples contained 0.0014 umoles/gram copper, 0.002 umole/g-dry Nickel and 0.41 umole/g-
dry zinc. The blank level for the total SEM metals calculates to be 0.044 umole/gram-dry. For samples with concentrations of the
particular metal species or the total SEM metals greater than 10X the blank level, the blank contribution is generally considered
insignificant. For those samples with concentrations less than 10X the blank level, the data should be used with caution.

Rpt Ver ID: 8/31/05 11:24:06 AM Shane Page 2 of 19



73 Suburban Laboratories, Inc.

A

4140 Litt Drive, Hillside, IL 60162 (708) 544-3260

Laboratory Results

Client ID: Metropolitan Water Reclamation District of Chic

Project Name: Contract 05-104-11 (Sediment Chemistry)

Report Date: August 31, 2005
Lab Order: 05070516

Client Sample ID: WW 35 Side-Central;NSC

Lab ID: 05070516-01A

Date Received: 07/15/2005 9:47 AM

Matrix: SEDIMENT

Collection Date: 07/07/2005 12:00 PM

Report Dilution
Parameter Result Qual. Limit Units Date Analyzed Batch ID
METALS BY ICP Method: SW6010B Analyst: RR
Cadmium 0.00065 J 0.000462  umoles/g-dry 08/10/2005 1:04 PM 16875
Copper 0.0889 B 0.00315 umoles/g-dry 08/10/2005 1:04 PM 16875
Lead 0.217 0.00217  umoles/g-dry 08/10/2005 1:04 PM 16875
Nickel 0.0758 B 0.00456  umoles/g-dry 08/10/2005 1:04 PM 16875
Zinc 1.74 0.0153  umoles/g-dry 08/10/2005 1:04 PM 16875
ACID VOLATILE SULFIDE Method: 821/1291/100 Analyst: BL
Acid Volatile Sulfide 0.642 0  umoles/g-dry 07/21/2005 10:00 AM R43934
PARTICLE-SIZE ANALYSIS OF SOILS Method: D422-63 Analyst: RR
% Soil in Suspension See Attached c 0 Date 08/15/2005 12:00 AM R44954
Diameter of Soil Particles See Attached c 0 Date 08/15/2005 12:00 AM R44954
Hydrometer See Attached c 0 Date 08/15/2005 12:00 AM R44954
Particle Density See Attached c 0 Date 08/15/2005 12:00 AM R44954
Sieve Analysis See Attached c 0 Date 08/15/2005 12:00 AM R44954
PERCENTMOISTURE Method: D2216 Analyst: RM
Percent Moisture 62.64 0 wit% 07/18/2005 3:00 PM R44428
SEM/AVS RATIO Method: 821/1291/100 Analyst: BL
SEM/AVS Ratio 0.954 0 07/21/2005 10:00 AM R43934
TOTAL SEM Method: 821/1291/100 Analyst: RR
Total SEM 212 B 0.026  umoles/g-dry 08/10/2005 12:00 AM R44476
TOTAL ORGANIC CARBON Method: SW9060 Analyst: MB
Total Organic Carbon - Average 43300 153 mg/Kg-dry 08/02/2005 9:15 PM R44395
Total Organic Carbon - Max 53700 163 mg/Kg-dry 08/02/2005 9:15 PM R44395
Total Organic Carbon - Min 29200 163 mg/Kg-dry 08/02/2005 9:15 PM R44395
Qualifiers: *  Valuc exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank
B“*?;‘:FS;Z?&; ¢ Analyte not included in SLI scope of accreditation E  Estimated, analyte detected above quantitation range
G Refer to case narrative page for specific comments H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limit (QL) ND Not Detected at the SLI Reporting Limit
Q  Internal standard recovery is outside SLI in-house criteria S Spike Recovery outside accepted recovery limits
{no-method-specific requirements-—exist)
Rpt Ver ID: 8/31/05 11:24:06 AM Shane Page 3 of 19



" Suburban Laboratories, Inc.
S ’
® 4140 Litt Drive, Hillside, IL 60162 (708) 544-3260

Laboratory Results

Client ID: Metropolitan Water Reclamation District of Chic
Project Name: Contract 05-104-11 (Sediment Chemistry)

Report Date: August 31, 2005
Lab Order: 05070516

Client Sample ID: WW 35 Center-Central;NSC

Lab ID: 05070516-02A

Date Received: 07/15/2005 9:47 AM

Collection Date:

Matrix: SEDIMENT
07/07/2005 12:30 PM

Report Dilution

Parameter Result Qual. Limit Units Factor  Date Analyzed Batch ID
METALS BY ICP Method: SW6010B Analyst: RR

Cadmium ND 0.000447  umoles/g-dry 1 08/10/2005 1:09 PM 16875

Copper 0.163 0.00305  umoles/g-dry 1 08/10/2005 1:09 PM 16875

Lead 0.144 0.00210  umoles/g-dry 1 08/10/2005 1:09 PM 16875

Nickel 0.0651 0.00442  umoles/g-dry 1 08/10/2005 1:09 PM 16875

Zinc 1.10 0.0149  umoles/g-dry 1 08/10/2005 1:09 PM 16875
ACID VOLATILE SULFIDE Method: 821/1291/100 Analyst:  BL

Acid Volatile Sulfide 397 0  pmoles/g-dry 1 07/21/2005 10:00 AM R43934
PARTICLE-SIZE ANALYSIS OF SOILS Method: D422-63 Analyst: RR

% Soil in Suspension See Attached 0 Date 1 08/15/2005 12:00 AM R44954

Diameter of Soil Particies See Attached 0 Date 1 08/15/2005 12:00 AM R44954

Hydrometer See Attached 0 Date 1 08/15/2005 12:00 AM R44954

Particle Density See Attached 0 Date 1 08/15/2005 12:00 AM R44954

Sieve Analysis See Attached 0 Date 1 08/15/2005 12:00 AM R44954
PERCENTMOISTURE Method: D2216 Analyst: RM

Percent Moisture 61.41 0 wt% 1 07/18/2005 3:00 PM R44428
SEM/AVS RATIO Method: 821/1291/100 Analyst: BL

SEM/ AVS Ratio 0.037 0 1 07/21/2005 10:00 AM R43934
TOTAL SEM Method: 821/1291/100 Analyst: RR

Total SEM 1.47 0.025  umoles/g-dry 1 08/10/2005 12:00 AM R44476
TOTAL ORGANIC CARBON Method: SW9060 Analyst: MB

Total Organic Carbon - Average 25400 148 mg/Kg-dry 1 08/02/2005 9:15 PM R44385

Total Organic Carbon - Max 69000 148 mg/Kg-dry 1 08/02/2005 9:15 PM R44395

Total Organic Carbon - Min 75500 148 mg/Kg-dry 1 08/02/2005 9:15 PM R44395
Qualifiers: *  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank

BaseReport-MDL-
ContFrac2004

c
G Refer to case narrative page for specific comments
J  Analyte detected below quantitation limit (QL)
Q

(no_method specific_requirements_exist).

Analyte not included in SLI scope of accreditation

T

Estimated, analyte detected above quantitation range

H  Holding times for preparation or analysis exceeded
ND Not Detected at the SLI Reporting Limit

Internal standard recovery is outside SLI in-house criteria S Spike Recovery outside accepted recovery limits

Rpt Ver ID: 8/31/05 11:24:06 AM Shane

Page 4 of 19



Suburban Laboratories, Inc. Laboratory Results

4140 Litt Drive, Hillside, IL 60162 (708) 544-3260

/4

Client ID: Metropolitan Water Reclamation District of Chic Report Date: August 31, 2005
Project Name: Contract 05-104-11 (Sediment Chemistry) Lab Order: 05070516
Client Sample ID: WW 34 Side-Dempster;NBCR Matrix: SEDIMENT
Lab ID: 05070516-03A Date Received: 07/15/2005 9:47 AM Collection Date: 07/13/2005 11:00 AM
Report Dilution
Parameter Result Qual. Limit Units Factor  Date Analyzed Batch ID
METALS BY ICP Method: SW6010B Analyst: RR
Cadmium ND 0.000309  umoles/g-dry 1 08/10/2005 1:13 PM 16875
Copper 00871 B 0.00211  umoles/g-dry 1 08/10/2005 1:13 PM 16875
Lead 0.0487 0.00145  umoles/g-dry 1 08/10/2005 1:13 PM 16875
Nickel 0.0481 B 0.00305  umoles/g-dry 1 08/10/2005 1:13 PM 16875
Zinc 0411 B 0.0103  umoles/g-dry 1 08/10/2005 1:13 PM 16875
ACID VOLATILE SULFIDE Method: 821/1281/100 Analyst: BL
Acid Volatile Sulfide 357 0  umoles/g-dry 1 07/21/2005 10:00 AM R43934
PARTICLE-SIZE ANALYSIS OF SOILS Method: D422-63 Analyst: RR
% Soil in Suspension See Attached c 0 Date 1 08/16/2005 12:00 AM R44955
Diameter of Soil Particles See Attached c 0 Date 1 08/16/2005 12:00 AM R44855
Hydrometer See Attached c 0 Date 1 08/16/2005 12:00 AM R44955
Particle Density See Attached c 0 Date 1 08/16/2005 12:00 AM R44955
Sieve Analysis See Attached c 0 Date 1 08/16/2005 12:00 AM R44955
PERCENTMOISTURE Method: D2216 Analyst: RM
Percent Moisture 4412 0 wt% 1 07/18/2005 3:00 PM R44428
SEM/AVS RATIO Method: 821/1291/100 Analyst: BL
SEM/AVS Ratio 0.017 0 1 07/21/2005 10:00 AM R43934
TOTAL SEM Method: 821/1291/100 Analyst: RR
Total SEM 0595 B 0.017  umoles/g-dry 1 08/10/2005 12:00 AM R44476
TOTAL ORGANIC CARBON Method: SW9060 Analyst: MB
Total Organic Carbon - Average 19400 102 mg/Kg-dry 1 08/02/2005 9:15 PM R44395
Total Organic Carbon - Max 24500 102 mg/Kg-dry 1 08/02/2005 9:15 PM R44395
Total Organic Carbon - Min 13200 102 mg/Kg-dry 1 08/02/2005 9:15 PM R44395
Qualifiers: *  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank
Bamg;:?;;chgg‘z ¢ Analyte not included in SLI scope of accreditation E  Estimated, analyte detected above quantitation range
G Refer to casc narrative page for specific comments H  Holding times for preparation or analysis excceded
] Analyte detected below quantitation Jimit (QL) ND Not Detected at the SLT Reporting Limit
Q  Intcrnal standard recovery is outside SLI in-house criteria S Spike Recovery outside accepted recovery limits

{romethod-specific Tequirements-exist)

Rpt Ver ID: 8/31/05 11:24:06 AM Shane Page 5 of 19



Laboratory Results

, Suburban Laboratories, Inc.
S ’
N 4140 Litt Drive, Hillside, IL 60162 (708) 544-3260
Client ID: Metropolitan Water Reclamation District of Chic
Contract 05-104-11 (Sediment Chemistry)

Client Sample ID: WW 34 Center-Dempster;NBCR
Lab ID: 05070516-04A Date Received: 07/15/2005 9:47 AM

Report Date:  August 31, 2005
Lab Order: 05070516

Matrix: SEDIMENT
Collection Date: 07/13/200511:15 AM

Project Name:

Report Dilution
Parameter Result Qual. Limit Units Factor  Date Analyzed Batch ID
METALS BY iCP Method: SW6010B Analyst: RR
Cadmium 0.0109 0.00120  umoles/g-dry 1 08/10/2005 1:18 PM 16875
Copper 0.0673 B 0.00821 umoles/g-dry 1 08/10/2005 1:18 PM 16875
Lead 0.569 0.0056